FLUKE.

APPLICATION NOTE

The downloading,
analyzing and reporting
of power quality data

When trying to understand energy consumption or When performing this analysis it is often impor-
power quality issues in your facility, you need data. tant to have information that can be understood
Measurements are the ideal form of data, but you by a range of people, not just experts in energy

consumption or power quality. Typically, more
than one stakeholder is involved in a particu-
lar scenario, which requires technicians and

must then turn that data into useable information.
That process is most commonly referred to as

analysis and rep_)qrting. The analysis takes the raw engineers to be able explain their analysis in
data and turns it into a ‘story’ of what has been a number of ways. For example, if you work for
happening on the power network or in the facility, a power utility and have a complaint from a
and the reporting function develops the story into customer about their intermittent power, they
information that can be acted on. will likely want a simplified, quick answer and

resolution of the problem.

By sharing the information, you can reassure the
customer that you have found the problem and
have come up with a solution. These five steps
help simplify and automate the analysis and
reporting process:

1. Download the data

This may involve connecting to the instrument
using a USB cable, Ethernet cable or a wireless
connection. Alternatively, it may be possible to
get the data onto an external device such as
a USB thumb drive or SD card. The wireless
download and USB thumb drive options are

: _ : e particularly convenient and allow for more
o : e flexibility in data collection.
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The basic information includes:
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¢ A reference to the site where the data
was collected
e A brief description of the reason for the
measurement campaign
e Details of the instrument and the instrument
settings, including any details of current probes
or other accessories that are being used
e The measurement settings, including:
— Nominal voltage and frequency
— Circuit type (single or three phase, delta
or wye)
— The date and time of the start and end of the
measurement campaign
R ———— — The selected measurement average periods
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Figure 2. Energy consumption details for Monday (as seen in Figure 1)
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3. Develop a data overview

Take a broad look at the data to see if there

are obvious patterns. A simple calendar overview
like the one depicted in Figure 1 can quickly
illustrate the rhythm of the energy usage in a
facility. This example data is taken from an indus-
trial facility that produces timber frames, and
shows how each working day starts and ends,

as well as the decrease in energy consumption
during weekends.

Once we have an overview, it's possible to drill
down to a more specific level of detailed data.
With the data in Figure 1, for example, we see
that the highest energy consumption seems to
occur on Monday, so we can look at that particu-
lar day in more detail (Figure 2).
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Figure 3. Power quality summary can provide very detailed information in a single simple view

4. Provide a power quality (PQ) summary

Figure 3 shows the key power quality variables
against a set of pre-defined limits (in this case
EN50160). The standard compares frequency,
voltage variations, voltage harmonics, unbalance
and events. For harmonics, each individual
harmonic up to the 25th has a different allow-
able level; harmonics above the 25th do not
have a limit as they are usually considered to

be negligible.

Events take into account dips, swells and
interruptions, which are simply counted for
evaluation. A vast amount of data and evalua-
tion is behind all of the green bars represented
in the graph. This summary is a powerful tool in
understanding the state of health of the electrical
system.

In Figure 3, we can see that the voltage on phase
A (L1) is close to the pre-defined limit line. It's
possible to see more detail of the voltage on
phase A (L1) by viewing a trend of the voltage
(Figure 4).
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Figure 4. Phase A voltage trend
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The graph in Figure 4 displays a week’s worth
of the voltage trends, overlaying the limit lines
(minimum and maximum) to show that the
values are within the limits, but come close to
the limit early each morning. During that time,
there was no production in this facility and loads
in neighboring facilities were also switched off.
This raised the voltage of the system, but within
the allowed level. If this voltage goes beyond
the limit, you would most likely need to call

the utility to fix the problem. The high voltage
could potentially damage equipment over time,
so having details of the times the voltage is high
could help the utility mitigate the situation.

Returning to Figure 3, we see that other mea-
surements are within limits and we can view
the details behind each one of the green bars if
required. For example, we can see a list of events
and even see the voltage profile behind the
events, as in Figure 5.



FLUKE -

Duration %Vnom
11 10717/2006 12:41:30.760 AM Swll 3Bm 35345 25378V 1034% AN Migh
1 10173016 124130760 AM Sl 3hem 35345 25378V 1M0MS AN High
Fal 10/ 18/2016 12644 150 AM Soaeil Tdem 179108 25167V 1M029% AN High
2 10182016 12644150 AM Swvell 14m 179108 25167V 11029% AN High
11 10/23/2016 SIT10.026 PM Sl 42m 115645 25308 1900¥% AN High
1 W0/23/2016 23710026 PM Swedl A2m 115%4s 25108V 1M003% AN High
41 17172006 120234889 AM Swell 2h J4m 27950 BIIW Ll AN High
4 V12006 120234889 AM Swell 2h Mm 27950 B3IV LLLEAE AN High
al T1/14/2016 114510029 PM Saedl 48m 508475 234w 1074% AN High
8 T1/14/2016 114510029 PV Swell 4fm 50847¢ 254TW 1M074% AN High
117142016 256215508 AM [ Im 47,7273 25112y 10.05% AN High
) 11/714/2016 256:15.608 AM Swell am 47727 233w 1M00%% AN High -
et Goph EEE
@ Graph options
ES006 EventD =71
Type = Swed, Durabon = 3m 47 727s, Tnggered Phase = Phase AN Event, Ampitude = 25112V
250
1 VRS g (VT AN
S 1)511\-'
245 TVI20%6 256 15608 AM
R R YR R— IV RIS g [V] AN
Lt o o - e b e L e
{ e /1472096 2155 73 680 AM
U0 Fovmmmgiceosnnssrzgees et __JL.___._ b b A o ] A A 0 i A i i e
4 42016 2.56.14 AM TW/1472016 2.56.16 AM M1472018 2.56.18 AM 1472018 2.56. 20 AM NN42016 2.56 22 AW 13
-V RMS g V] AN - RME Avg (V] BN 1V RMS Avg [V] CN

Figure 5. Event table and voltage graph

5. Power quality reporting

By combining each of these important views, it’s
possible to explain how the facility is operating.
With the Fluke Energy Analyze Plus software,
it’s possible to ‘bookmark’ each view and then
use them to quickly create a report. The book-
marked items appear in the reporting tool, and
new reports can be created in a matter of min-
utes with the simple ‘drag and drop’ feature.
Before bookmarking the views, it’s also possible
to annotate graphs to highlight points of inter-
est. Figure 6 shows the reporting tool with a

list of available bookmarks, some of which were
dragged to the reporting area. The report can
then be exported in a format to suit the user and
emailed to other stakeholders as either a PDF or
even as a Microsoft Word document if the report
requires additional editing or comments.
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Figure 6 Reporting tool with bookmarks
By following these simple guidelines, you will be Fluke. Keeping your world
able to produce professional reports that convey up and running.
the most important information in the most
efficient way. This will free up time to develop Fluke Corporation
mitigation plans where required or enable you to PO Box 9090, Everett, WA 98206 U.S.A.
keep your system running in a way that suits you Fluke Europe B.V.
and all the other users. PO Box 1186, 5602 BD
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For more information call:

In the U.S.A. (800) 443-5853 or

Fax (425) 446-5116

In Europe/M-East/Africa +31 (0) 40 2675 200 or
Fax +31 (0) 40 2675 222

In Canada (800)-36-FLUKE or

Fax (905) 890-6866
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