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Introduction 1

1 Introduction

Welcome to the DEWETRON Power Manual / Turorial.

In this paper you will learn all about "Measurements in Electrical Power Engineering" with Dewetron
Measurement Systems

This paper is meant to be a supportive tool for understanding the DEWETRON power measurement
instrument and a supplement to the existing manuals.

The tutorial is subdivided in the following topics:

Power User Manual

Here you will learn how to connect woltage, currents and any other sensor to the system and configure
them in the software. As next step you will learn how to calculate the power for different system
configurations in the so called "Power module" as well as a description for all parameters which can be
calculated. The different storing types for data storing and some additional measurements (efficiency,
energy, recuperation, etc) closes this chapter.

Application Notes/ Examples

In this chapter you will find tutorials for the measurement on different machines (motor, converter,
emobility), how to make Power Quality reports (EN50160, 61000-3-2, etc.), how to set up the device as
Fault recorder. The configuration for long-term measurement at wind mills and HVDC lines completes
this chapter.

Technical Reference
In the Technical Reference you will find all formulas for the different parameters the software calculates
respective the reference to the corresponding standard.

2 Power User Manual

This chapter informs you about measuring:

Voltage
Current

Power

Power Module
Storing data

© 2015 DEWETRON GmbH
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2.1

ke

Voltage measurement

Objective: This chapter intends to inform you about how to measure woltage.

Required:

a measuring instrument with a rack (e.g. DEWE-2600)
a module type DAQP-HV (or DAQP-DMM)

software DEWESoft

option DEWESoft Power

Procedure:

1. Start DEWESoft.

A

DEWEsofk 7

2. Create a new setup.

© 2015 DEWETRON GmbH
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C16
leasure Analyze Setup files Ch. setup Measure o Help 4 Settings
= —
e ]5:& 3 i \
HIE V] d= _J
New Setup  New sequence Edit Load Icon Rename  Delete Copy Cut Paste
Folders EEED = | [ 4l fils - Isﬁrch Q
¥ ) Setups
) tutorial

Mew Setup

3. Connect wiltage and the module.

Possible modules to be used: DAQP-HV, DAQP-DMM, MDAQ-PQL-SUB-HV

4. Set the channel.

© 2015 DEWETRON GmbH
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l 3 g DEWESoft 7.0 RC16 _- Bz

i N g - = —
MeasLre Analyze  Fetup files | h. setup | Measure & Help |y Setkings
L e [F1+] N
| T
6 !-.Eé oL R S | o0 w4
Store Save Saveas  File details Storing Math Power
Drynamic acquisition rate
Is :', ™ External clock
KHeich] E] [ Start on external trigger
sL0T NAME AMPLIFIER {013} & PHYSICAL ¥ALUES =l car & serup ﬂ
[ AlD DAQP-HY SM: 324354 - 320,3 [ 320,8 % = -
Fd = Setch.0
o 1400 . 100 kHz 1400 | T (1 Rl
d ALl DAQP-LY SM: 332757 - 0,000 z .
1 Ui Z =| Setch.l
i 10% .. 100 kHz o i o ero | 2 et
i AlZ DAQP-HY SN 334506, - 01y = .
2 Ui 2 S| Setch.2
e 1400 .. 100 kHz 1400 1 | o |||
d AL3 DAQP-LV EREERREH 0,002 ¥ 5 T
3 Ui 2 %| Sstch. 3
nuse 10%.. 100 kHz & i rr I -
i AL 4 DAQP-HY Sh: 335748 - 0,04 = .
4 Ui i S| Setch. 4
i 1400 .. 100 kHz 1400 1 | | S
d ALS DAQP-LV SiDEERER - 0,001 % 5 .
5 Ui i 2| Sstch.S5
nuse 10% .. 100 kHz BT i o ero | 2 et ol
a W d ALE Direct B 0,001 % 5 2| e
nuses 5y ‘-5 1 5 ero li ek ch.
A7 Direct B 0,000% -
7 Unused 5y f 7 Zero i Set ch. 7
- EAS = : =l
& Lo
i Set ch, 0

5. Choose the measurement range and the filter.

Channel setup for channel 0 ﬂ

Channel settings DAQP-HY $Nr:324354 Rev:300
Channel name Ip,l ] Measurernent I\;'oltage j
I- Range
Linits I'u' Lowpass filker | 100 kHz

Color _ Lowpass type Butterwarth
Iin walue I.C\uto Max value I.ﬁ.uto

Sample rate divider |1 j ISkip j

Input value Scaled value

* Scale [k factor]

i Sensitivity 1400¥ ——— 1400 %
I Wit 321,2¥ 321,2 ¥
232,1¥ 232,1¥
Offset {n factor) 0,2 ¥ _E_ 0,2¥

ID Y -321,0% -321,0%
St zero | -1400¥ ———— -1400 ¥

Output = k * Input value + n Awerage A0 EMS I Mirt { Max

<:<:| >>| [9]3 | Cancel |
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Measurement / range:

Measurement I'-.-'u::ltage j

Range <] v
refers to the maximum measurement range of the input channel. This one should lie above the expected
peak value of the woltage. Typical setting: measurement woltage 230V / peak value 325V / measurement

range 400V

In the level indicator the individual values are already \isible (green).

Input value Scaled value
400 ¥ 400 ¥
320,53%¥ — 320,53V
23164¥ ——— 231,64 ¥
-001¥ —————— -0,01¥
-320,40¥ ———  -320,40¥
-400 ¥ -400 ¥

When the measurement range is too small, the indicator turns red and shows the message "overload".

Input value Scaled value
200¥ _ _200¥
170,56 ¥ o — 170,56 ¥
-0,02Y —————— -0,02¥

-200% 200 ¥
l

Filter / low-pass filter:

The filter senves as a suppression of the Aliasing effect and should be adjusted to about 40 % of the

sample rate.
Lowpass filker |1IIIIII kHz j
Lowpass bype IButterwurth j

The value can differ depending on the individual application.

Typical settings:

application sample rate filter
measurement of the network, PQ 10 kHz 3 kHz
enhanced measurement of 20 kHz 10 kHz
harmonics

© 2015 DEWETRON GmbH
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700 kHz (300 kHz)

measurements on the frequency 1 MSamples

conwerter

The sample rate is adjusted on the analogue setup screen.
Crwnamic acquisition rakte

10|

[kHzfh] (=]

Finally, you insert a name for the measuring - in our example it is "woltage".

-

sLoT | onyorFEl|C NAME

Yolkage
n Used E
| ] pep——

With "save as" you sawe the setup which then appears on the start screen of DEWESoft (here: wltage

measurement).
DEWESoft - Setup: Yoltage Measurement.d?s
@ Help 3 Settings

Measure
= ™

Delete

sl Y
J Measurs  Analyze Setup files | Ch, setup
-

Icon

Rename

Copy Cut Paste
H = | | - Q)

| All files

om—|
BE =0 A
Edit Load

New Setup  New sequence

Folders
F ) Setups

I) tutorial

Voltage Measurement.d7s

Please, go to chapter "Displaying measured values"

2.1.1 Displaying measured values
Activate the measurement mode of the measuring instrument. In order to do so you hawe to click

Measure
in the menu bar.

© 2015 DEWETRON GmbH
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DEWESoft - Setup: Yoltage Measurement.d7s [ Memleft: 1709MB | t= 0,333 sec B cPUEEw® -0 x
A\ E 2 IE Y 1: 1 |
L ) LI N

/) Measure Analyze Setup files  Ch, setup | Measure Design |£) Edit i Help 13 Settings
) O B m m m -
Store Pause Stop Freeze Overview Scope Recorder FET .

hs] = =1 =

(= b e |

I~ Transparenk |

=+ Yoltage

[¥ Unified properties

1=l
I
1=
2
2

-

r Upper limit
I— ™ Use |0,0 Y

i ez it

In the beginning, the recent sampling values are displayed. These are constantly changing according to

the sinus.
In order to display the RMS value you have to change the "display type" in the drop down menu and

choose RMS instead of "actual" (see field of properties on the left).

The wltage is displayed as RMS value.

- : | Mem left: 1713M8 ) t=0,033 B CPUis 5% -0 x
N DEWESoft - Setup: Voltage Measurement.d?s 'E e e Eu t sec !: { |
) L N : ; ; ;
A/ Measure Analyze Setup fles  Ch, setup | Measure Design |#] Edit & Help g Settings
O B = m m -
Store Pause Stop Freeze Overview Scope Recorder FFT .
5] = = B = =]
Bi= Search [
| + | ik ls_- , || , = Yoltage
= | | |
[~ Transparent | / ! /
¥ Unified properties ’ / ’ ’ /
an. s Vs n Ve
=2
RN -
=
Channe! 'l
=2
Fast (0.1 5) 7
=
r Upper limit
|— I~ Use |0,0 W
-

e
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Other screen elements:

Scope and recorder can be added by clicking on the design link.

Design

Choose scope

and the recorder respectively.

You then receive new screen instruments. These can be changed as regards location and size by
applying familiar "Windows methods" such as drag&drop. The properties can again be changed with the
help of the menu on the left part of the screen (“control properties").

N e | DEWESoft - Setup: Yoltage Measurement.d7s | Memlehei71sMB [0 t= 10,0333 sec CPUiE® - O X
AN\ b e E : N : |
Lt e N : : ;
A4 Measure Analyze Setup files Ch. setup Measure Design ﬁ Edlt & Help {3 Settings
O Q9 B = m m -
Stop Freeze Overview Scope Recorder FFT

Y =)
Search q
| + | Cals Il 'l T I o— = Yoltage

[~ Transparent
¥ Unified properties

¥ single time axis

|RMS

¥ show cursor
¥ Interp. async channels
¥ Draw sample points

I Relative

4

[ single values axis

2.1.2 Measuring on avoltage transducer

Measuring wltage transducers you additionally have to take the transmission ratio into consideration.
Application: medium-woltage power grid, high-woltage power grid

© 2015 DEWETRON GmbH
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Measurement setup:

DEWE INSTRUMENT

High
Vnnﬂge DAQP—HV MEH:IUIE
or similar

The transmission ration has to be listed in the channel setup: It can either be listed as a function or as a
two-point scaling.

Example: medium-wltage transducer 10kV / 100V
two-point scaling

MR | b uncicn

II:I 100 W
equals equals
IEI |1EII:IEIEI W
Calibrate Calibrate
From average from average
From RM3 from RMS
Function:

by two points_| S

" Scale [k factor]
" Senzitivity

100 Y

Qffset (n Factor)

)

Set zero

Output = k * Input value +n

© 2015 DEWETRON GmbH
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2.13

After entering the transmission ration you receive the scaled value.

Measuring voltage with the power module

The power module is a mathematical library for the calculation of alternating current (AC), two-phase and

three-phase systems.

It is also useful to identify wltage values according to the exact standard.

Please, click on the "power" icon first.

.y
Power
; \ o ; DEWESoft - Setup: Yoltage Measurement.d7s
| ol |
‘_h/) Measure Analyze Setup files | Ch. setup | Measure
[ =3 Ly 00

e :E :E A ™ Q0 L X

Store Save Saveas = File details Storing Analog Math Power
| o4 -

ORION-DAGZ = G

o Help (3 Settings

Wsed Yiew Channel List

Add a new power module by choosing the "+".

14—

The following screen appears:

© 2015 DEWETRON GmbH
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DEWESoft - Setup: Yoltage Measurement.d7s

EeasuUre

=

11

ORION-DAQZ = &

@ Help (g Fettings

I Used Yiew Channel Lisk |

Iw IA" - F ;h;se angles

Analyze Setup files Ch, setup Measure
[ i Qe
@ : = ¥ e : oo w»
Store Save Save as File details  Storing Analog Math Power
Iiner 1} j + —
Power system configuration Line Frequency Cukpuk units Frequency source
ISingIe phase j ISD j IW j IVoltage j
¥ Current channels Nurmber of cycles Mominal voltage
o i =1 = [
Line ko earth
. | 5
[~ Hatrmonics
I1
40
P | = [~ THD [

[ Period values

™ Flicker

[T Impedance
[T Interharmenics

Please, keep in mind:

If you want to measure woltage only, it is sufficient to create a "single phase module”. In order to
measure wltage only you hawe to deactivate "current channels".

Power system configuration

=]

ISingIe phase

[T current channels

Assign the actual hardware channel "wltage" to the wltage U1.

u1

The setup should look like the following screen shot:

© 2015 DEWETRON GmbH
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Analyze Setup files | Ch. setup

.
B

L
)Measure
T . auk

L ok : 2
File details Storing

©

Store Save Save as Analog

|Power o

I

Pawer system configuration Line frequency

Measure

Ue
(rl:]
Math

Dutpuk units

DEWESoft - Setup: Yoltage Measurement.d7s

L ¥

Power

I Used View Channel Lisk |

Frequency source

j IVU\tage j

oW

ISingIE phase j ISD j IW
™ current channels Mumber of cycles Mominal voltage
Jio = e

Line to earth

I Harmonics IlD IAII vl ™ phase zngles
" ra
[~ THD 40 I~ Iropedence

™ Intetharmonics

[ Period values

I Flicker

ORION-DAGE = 32

o Help (g Settings

The following values can still be adjusted:

Line frequency: the frequency (example: Europe 50 Hz, USA 60 Hz, Asia and rest of world: 50 or 60

Hz,...).

If the frequency is unknown then enter "variable".
The value is only an index value. The calculation is done on the basis of the actual frequency of the

measurement.

Number of cycles:

This indicates the number of periods for the calculation of the RMS values. Typically: 10 periods. Some
standards need 12 (60 Hz grids); but you can list any arbitrary number (starting from 5).

Line frequency

o <]
mumber of cycles
|10 =

Changing back to the measurement you now have a number of measuring channels on the right side:

© 2015 DEWETRON GmbH
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N S | = : |4 DiskleRi2LIEB o t= 00333 se T cPoiEs |- O x
N DEWESDft - Setup: Yoltage Measurement.d7s a : Gt " :. |
’-\ s ] \
A4 Measure Analyze Setup files  Ch.setup | Measure Design |£) Edit | i Help {3 Tettings
o O B @ m m -
Store Pause Stop Freeze Overview Scope Recorder T .
[El = = =5l - =, R =
=] Search Q
¥ =5 Al
| + | Cols |1 VI T S ==
II| II| II| =+ Yoltage
[~ Transparent | - | 1 e | i W — ¥ 99 Power 0
v Unified properties A ' ¥ Phase 1/voltages
y ,|
fan. .sm! Vesm » Ve
¥ single time axis - | = U_rm_L1
= U_rms_L1
= U_L1 Hi
RMS 5 -
I J = Freguency
IV Shaw cursor
¥ Interp. async channels
¥ Draw sample points
IHeIative j
|4 =l
[ single values axis

The following channels are available:

¥ 5y Al
= Yoltage
¥ 54 Power 0
¥ Phase 1/Vaolkages
= U rm_L1
— U_rms_L1
S 11

— Frequency

Group A: (analogue inputs)
Voltage...the original input channel

Group Power:

Power 0...the power module with its name "Power 0"
Frequency...the actual grid frequency

U rms_L1...the 10-period RMS value of woltage

U L1 H1i...the fundamental oscillation value of wltage
U_rm...the rectified mean value of wltage

Display the measuring values by selecting an instrument in the middle part of the screen and choosing
the channel on the right which you would like to present. In our example it is U_rms_L1 on top left and

frequency in the centre.
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2.1.31

- . d7s[E Memlef: 1703MB | ) t=0,0333 sec B CPUISE %% R
A DEWESoft - Setup: Voltage Measurement d?s;E 3 I[# J,;l : :
A/ Measure Analyze Setup files  Ch, sefup | Measure Diesign |£] Edit & Help L Fettings
o O B m m m -
Store Pause Stop Freeze Qverview Scope Recorder BT .
(=2 = =]y ] =l
Search q
Display name _—,, N, T, A, T, { I ||—*“] |II'_| ¥ g5 Al
Overview 1 l‘|| U "|l|| [|I ‘ - Yoltage
Icon || U | " ¥ 56 Power0
E “ H | ¥ Phase 1/voltages
- |
. = U_rm_L1
Arrangement = U_rms_L1
Move right S U1 HI
B Power O
Remove display Volage
— Frequency

Select kemplate
Cuskom 'l

With selected template

Further measuring channels:

Period RMS values of wltage

RMS values of voltage

Period values are RMS values (and average values of power respectively) that are generated periodically.
In the power module you hawve to tick the checkbox "period values".

Perinds  Cwverlap

v Period walues mm

Periods: number of periods on the basis of which the value should be calculated
Overlap: the overlap in percent

If it is necessary, for example, to do a full-period calculation.

If it is required to e.g. do a full-period calculation every half period (as is required by the PQ standard IEC
61000-4-30 e.g.) you hawe to enter the following:

Petiods  Owerlap
¥ Period walues |1 jISD o j

The period / accumulated value is available as measured value in DEWESoft as is any other value:

Name: U_L1per
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¥ e Al
e UL1
[¥ 1]
¥ oo PowerQ
¥ Fhase 1
¥ Yoltages
— U rm_L1
= U_rms_L1
S ULl Ht
¥ Period walues
— U_Llper
— Frequency
The following chart shows 3 arrays:
first one - green graph: the analogically read sine wave
red graph: the RMS value from the power module created over 10 perdios
yellow graph: the NEW period RMS value, created periodically
4h , - DEWESoft 7.0 RC26 B Disk lafi: 20,8 GB U t=0,0332 sac i S -0 x
’A‘J Measure Analyze Setup files  Ch, sstup | Measure Design |£) Edit || &k Help L3¢ Fettings
o) OO B m m m -
Stop Freeze Overview Scope Recorder FFT .
=1 =l
=2 Q
=13] w3 L
[~ Transparent | - | ¥ 5% Powern
™ Unified properties ¥ Phase 1
v Single time axis ¥ Yoltages
= = Urm_L1
— U_rms_L1
— :I ~ LLI_HI
[ show cursor Y Period values
[¥ Interp. async channels U Liner
[v Draw sample points St
2 — Frequency
Relative b2
=
T—

[ Single values axis

dt = 576,0 ms

I: 2003 mI:-170,1
d: -370,4

Current measurement

Objective: In this chapter you learn how to measure current.
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221

Premises:

a measuring instrument with a rack (e.g. DEWE-2600) or a dedicated one (e.g. DEWE571)
a module type DAQP-HV (or DAQP-DMM)

a module type DAQP-LV

eventually a module type DAQP-LA

shunt, current clamp, transformer if necessary

software DEWESoft

option DEWESoft Power

Measuring current can be done in different ways.

shunt (instrument shunt)

direct current modules

measuring current with a current clamp with voltage output
current clamp with a current clamp with current output
Rogowsky coil with voltage output

zero flux transducer

Using the current channels is then always done in the same way.

Ad VICE: The methods for displaying measurement values of the current measurement are
similar to those of the current measurement. This topic is thus not further described.

N 0] te: Please always use in analogue setup DC coupling and input type bipolar for all types of

current measurement. If you select AC-coupling a highpass filter will be activated which can lead to
deviation in phase measurement (e.g. at 50 Hz). The option AC coupling is used just for special
applications.

Measurernenk |Current

Range |5

Lowpass Filker |3 kHz

Lowpass byvpe IEiesseI

Lflfledle] Le]le

Coupling IDC
Input bype IBipu:uIar
—

Current measurement with a shunt (instrument shunt)

Measurement setup:
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The current path of the tested object is lead via a shunt (instrument shunt). This one is connected to a
module of the instrument in order to measure small voltage.

module types: DAQP-LV, DAQP-V

settings in the channel setup:

When using a 0,1 Ohm shunt:
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Coupling D

Min walue I.Quto May valug I-‘\UtD Input bype Bipolar
Sample rate divider I1 ,l ISkiD vI External shunt | Shunk 2 'l Imax=54
Resistor [ohm] ID,I Prnax [watt] |2,5

" channelsetupforchannei x
Channel settings DAQP-LY SNr:332757 Rev:100
(o] s | En
Channel name Current Measuremneant ICurrent j
Range |5 j o
Units A Lowpass Filker 100 kHz ﬂ
Colar Lowpass kype  |Bessel j
[
[ |

Input value Scaled value
% Scale [k factor]
= Sensitivity S5A————5A
|1| LIE)
0,0093 A 0,0093 A
OFfset (n Fackar) —l;l,l]l]l]3 n = _0:0003 A

I a4 -0,0105 A -0,0105 A
Block size
Set zero | -5A——— -5A * 0ds

@il

Output = k * Input value + n I Average AC RMS | I Min [ Max
<< | >3 | Ok | Cancel |

First, choose current in the field measurement.

Measurement ICurrent j

Range IS j &

Then choose the shunt . Usually, a 0,1 Ohm shunt is used (=shunt 2).

External shunk IShunt z 'I Imax =54
Resistor [obm] |0, 1 Prnax [watk] |2,5

® @

ATETAT . DAQ-5HUNT-5

max.5 A, Shunt 0.1 02 (0.1 %)

= Voltage Current =
Output input
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When using an arbitrary shunt:

Please, choose "custom" in the field "external shunt" and enter the resistance value (resistor) and the
maximum power (Pmax).

External shunt  |[e(REay] * | Imax =2 A&

Resistor [obm] 0,5 Prnax [watk] IE

2.2.2 Current measurement with current modules

The current modules are primarily meant to measure smal current (<5A) and to measure current on the
secondary side of current transducers.

Measurement setup:

Current is directly connected to the module.

Module type: DAQP-LA-SC
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Settings in the channel setup:
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Channel setup for channel 9 ﬂ

DAQP-LA SNr:336656 Rev:100

Channel settings

ﬁiﬂﬁi SEensors @

Measurement Current

Channel name I.ﬁ.I g
F Range [ | -

Units IF'. Lowpass filker IlEIEI kHz j
Calar | Lowpass type IBessel j

Mlin walue I.ﬁ.utc. May value I.ﬁ.utu:u

Sample rate divider |1 j ISkjp ﬂ

oy two port= | |
Input value Scaled value

¥ Scale [k factor)

= Sensitivity 3A——3A
|1 A
0,0005 A 0,0005 A
OFFSEt |:|'I Factor} l]'["]uz h —— l]'["]uz B

|.;, 4 0,0000 A 0,0000 A
Black size
Set zero | 38— -3 A fv 0ds
iis
Output =k * Input value +n I Average A RMS | I Min | Max

<:<:| :=-:=| Ok, | Cancel |

Primarily, you only have to adjust the measurement range.

DAQP-LA SNr:236656 Rev:100

[T

Measurement Current

Range R - | -

Lowpass Filker IlEIEI kHz j
Lowpass bvpe IBessel j

When measuring on the secondary side of a current transducer, then the transducer settings can be
selected via the scaling function as is done in the wltage transducer.
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2.2.3 Current measurement with current clamp with voltage output

Measurement setup:

The current path is closed with a conductor loop.
The current clamp is clicked onto this conductor loop and furthermore connected to a module for small
wltages (DAQP-LV).

current clamp:

Current clamps with wltage outputs have a special identification plate. The transducer ratio is scaled in
amps to wolt.
In our example: 20 A / 2 V (respectively 200 A/ 2 V)

. o MN 38
|:|.ﬂi‘Elil.'.hlI'
20200 A~I2V~ -

. ViR
al_’-ﬂ,q __n}_ J.'
¥ o

o
l';q;}:.

Settings on the module:
module types: DAQP-LV

You first have to select the unit A (amps).
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IIniks &

The scale value can be entered: 2V are 20 A

The scaled value is listed in amps.

Channel setup for channel 1 ) |

Channel settings

W SENS0rE

Channel name |Current
I_

Uits [

Calar |

Min value I.ﬁ.utc. Max value I.ﬁ.utn

Sample rate divider |1 j ISkip

=

DAQP-LY SNr:332737 Rev:100

==l

L4

Measurement I'u'l:nltage

Range

|

Lowpass filker |3 kHz

Lowpass bype IBessel

Coupling IDC

LelLeielie

Input tvpe IBipu:uIar

MR | o furcton

First point Second point

equals equals

Calibrate Calibrate
from average fram average
Fraorm RMS Fram RMS

Input value Scaled value
0,5y —————— 5A
0,00017 ¥ 0,0017 A
-0,00004 ¥ ——— -0,0004 A
-0,00023 ¥ -0,0023 A
Black size
-0,5¢¥ ————— -5A * 01s
15
I Average A RMS | I Min [ Ma
ok | Zancel |
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2.2.4 Current measurement with current clamp with current output

Measurement setup:

The current path is closed with a conductor loop. The current clamp is clicked onto this conductor loop
and furthermore connected to a shunt. The latter one is connected to a module for small wltages
(DAQP-LV).

Current clamp:

Current clamps and converters can be identified by their identification plates. The transducer ratio is
scaled in amps to amps.

In our example: 500 A/5A (250 A/5A; 1000 A /5A)

Settings on the module:

Module types: DAQP-L
First of all you choose amps (A) as the unit.

Uriiks |4

Then you choose current as type of the measured value.
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Measurement ICurrent i I

Fange |5 j 4

Now you have to set up the shunt (typically "shunt 2").

External shunk IShunt z vI Imax =54
Resistar [mhm] |0, 1 Prmas: [watk] |2J5

The scale value of the current clamp can be entered directly: 5 A are 500 A

el

|5 A

equals

=00 &

The scaled value is listed in amps.
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Channel setup for channel 1 ﬂ

DAQP-LY SNr:332737T Rev:100

Channel settings

W Sensars

==

Channel name |Current| Measurernent ICurrent j
I_ Range |5 j A

Units IF'. Lowpass filker |3 kHz j

Calar | Lowpass type IBessel j

Coupling IDC j

Mir walue I.ﬁ.utu:u Maz valug I.ﬁ.utn Trput bype |Bipu:ular ﬂ

= =

Sample rate divider |1

MR | o furction

equals equals
IEI ISDEI it
Calibrate Calibrate
from average fram average
from RMS From RMS

External shunt IShunt z "I Imax =5 &

Resiskor [ohm] |0, 1

Proas [watt] |2,5

Input value Scaled value
5 — 500 A
0,0015 A 0,154
-0,0004 A -0,04 A
-0,0023 A -0,23 A
Block size
-5 A -500 & * 0.1s
i1
I Average & RMS | I Min f Max
ok | Cancel |

Ad ViCe: & you want to measure smaller currents with a current clamp with a large measuring
range, you can influence the transducer ratio by leading the conductor through the clamp several times.

In our example the conductor was lead through the clamp 5 times. The transducer ratio is 1:5.

The scaling is now 5A / 100 A instead of 5 A / 500 A.
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2.25 Current measurement with Rogowsky coil

Measurement setup:

The current path is closed with a conductor loop.
The Rogowsky coil is clicked onto this conductor loop and furthermore connected to a module for

measuring small wltages (DAQP-LV).

Rogowsky coil:
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The Rogowsky coil mostly has an amplifier on which you can see the plate efficiency. As the coil has a

wltage output channel the plate efficiency is listed in amps to volt.

In our example: 200 A/ 2V (or20 A/ 2 V)

Settings on the module:
Module types: DAQP-LV

First of all you choose A (amps) as the unit.

Uriiks |4

The scale value can now be inserted: 2 V is 200 A

- Second point

The scaled value is listed in amps.
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Channel setup for channel 1 ) x|

Channel settings DAQP-LY SNr:332757 Rev:100
w SEnsors @
Channel name |Current Measurernent I'u'u:ultage j
I_ Range |1 j Y
Units IF'. Lowpass filker |3 kHz j
Calar | Lowpass type IBessel j
Coupling IDC j
Min value IF Max value IF Trput bype IBipDIar j

Sample rate divider |1 j ISkjp ﬂ

Eii iiﬁiﬁ Eﬂﬁﬁ || by function
Input value Scaled value

1¥ ———100A
|'3' |2| Y
=l dejusls 0,00018 ¥ 0,018 A
-0,00002Y ——— -0,002 A
o f200 A -0,00021 ¥ 0,021 A
Calibrate Calibrate Black size
from average from average -1 ——— -100 A g 'isl 5

from RMS From RMS
—_— - I Average 4iZ RMS | I Min IIl Max
< | = | Ok, | Cancel |

2.2.6 Current measurement with zero flux transducer

Measurement setup:

Zero flux transducers are mostly used in test control units of electrical motors and transducers. In
contract to current clamps they do not have a core to open. The current-carrying conductor must be led
through this transducer. Then you have to connect the transducer and the source. The supply source
has a current output channel which is connected to the measurement instrument via a shunt.
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Zero flux transducer:

These transducers have a current output channel. The nominal current of the transducer is listed on the
identification plate (in this case: 200A). The transmission ratio is indicated: In our example 1:1000

HORMaL R
OFERATION o

RATIO: 1:1000

Fin Connections:
. Dutput return
2. [Nal used)
. Intarlock |-
LD

o

»

g10

. -15 W Supply
. Current Qutput
7. [Mot used)
L Interock (#)
. +15 'V Supply
Chasis-EMG Shiskd

il I

SERIAL NO.: .
PART MO.:

PM-CM-200
A

The shunt is specially adapted to this transducer. The value is:
5 Ohm (BR5)
1 Ohm (BR1)

Please, notice that the shield has to be connected to the grounding of the measurement instrument via
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the green-yellow circuit.

P

P DEVETRON
DEWE Shunt
PINCTS BRs

Midwrecy: oL DA P B r s

SIN 72080024

Settings on the module:

Module types: DAQP-L
First of all you choose A (amps) as the unit.

Uriiks |4

Then you choose current as the type of measured value.

Measurement ICurrent j
Range IEEIIII j mi

Now select the shunt (typically it is "custom").
External shunt | Custom ¥ | Imax = 400 ma

Resistor [obm] |5 Prnax [watk] IU,E

The scale value of the transducer can now be indicated: 1:1000 is also 1 mA equalling 1 A

The scaled value is listed in A (amps).

31
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Channel setup for channel 1 ﬂ

Channel settings DAQP-LY SNr:332757 Rev:100
W SEnsors @
Channel name |Current Measurernent ICurrent j
I- Range |2IIIEI j ik
Units IF'. Lowpass filker |3IZIEI kHz j
Calor | Biandwidth Bessel
Coupling IDC -

1Min walue I.ﬁ.utc. Max value I.ﬁ.utu:u Input bype IBipl:ular j
Sample rate divider |1 j |5ij:' ﬂ External shunt ICustum "I Imnase = 400 md,
Resiskor [ahm] |5 Prmax [watt] |0,5

w ;W Eﬁﬁﬁ || by function
Input value Scaled value

Z200mA — 200 A
I':' |1 mé
equals equals 0,07 ma 0,07 &
-0,0lmA —— -0,01A
fo f A -0,07 mA 0,07 A
Calibrate Calibrate Black size
from average from average 200 mA ——— -Z00 A g Iisl T

from RMS From RMS
—_— - I Average 4iZ RMS | I Min IIl Max
< | = | Ok, | Cancel |

2.2.7 Using a measuring adapter from the sensor database

In the sensor database various current clamps and adapters are pre-defined.

In our example we use a current clamp type "MN 38" (PNA clamp 20) and connect this onto a DAQP-LV
module.

i MN 38
CURRERT GLAW i

20-200A~T2Y~

. MR o
"'3.’?4 e

i
1y 15
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First of all, open the window for the channel settings of the module:

Channel setup for channel 1 i x|
Channel settings DAQP-LY SNr:332757 Rev:100
Lenmr | s | o
Channel name Al 1 Measurerment I\n'oltage j
Range IID j W
Uniks W Lowpass filker 100 kHz j
Color Lowpass bype Bessel j
Coupling DC j
Min value Inuto Mazx value Inuto Input kype Bipolar d
Sample rate divider |1 Vl ISkip 'l
Input value Scaled value
10¥ ——10¥
jo f10 W
equals equals 0,0015 ¥ 0,0015 ¥
0,0002Y —————— 0,0002 ¥
ID IIU W -0,0015 ¥ -0,0015 ¥
Black si
Calibrate Calibrate e
from average from average -lo¥ -1o¥ g T: =
From RMS From RMS
I Average AC RMS | I Min | Max
e | = | ok | Cancel |

Then go to "sensors" on the upper left corner.

| Sensors

Now select the sensor group and choose a sensor - in our case it is MN39 20A.

Sensor groups SEnsOrs

Current | [Mrzozos x|

All settings such as scaling factor etc. have been adopted automatically. The values are already listed in
amps.
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Channel setup for channel 1 x|
Channeal settings DAQP-LY SNk:332757 Rev:100
=0
M 4 Valt e
SEnsOr groups Sensors assli=l I i J
| current i frnzszos x| Range f1 =l
Scale Transducer scale Lowpass filter 100 kHz j
10 A/Y 1
Offset Lowpass type Bessel j
el
0a Set zero | Caupling DC |
Diescription Custom offset Input type Bipolar -
MN39 204 ID A J
Recalibration date
21.09.2010 Save amplifier |
Edit sensar |
Input value Scaled value
1¥ —— 10A
0,00012 ¥ 00012 A
0,00003Y¥ ——— 0,0003 A
-0,00006 ¥ -0,0006 &
Black size
A ———— il {s 0ls
(@il

I Average AC RMS | I Min [ Max

<< | == | Ok | Cancel |

If the frequency response (damping and phase response as a function of frequency) is also defined in
this sensor, this will be kept in mind in the power module and this will also guarantee the high precision
of the measuring instruments.

2.2.8 Using the power module

If the power module is used for measuring current then the following settings have to be kept in mind:
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v : DEWESoft - Setup: Yoltage Measurement.d7s - 0Ox

VAN | s \

/) Measure Analyze Setup files | Ch. setup | Measure @ Help 3 Fettings
2 e = it ©o |
L fes| Ol D ) . 00 -

Store Save Save as File details  Storing Analog Alarms Math Power

IPower 0 j + — I Used Yiew Channel List |

Power system configuration Line frequency Cukput units Frequency source

ISingIe phase j ISD j IW j IVoltage j

¥ Current channels Murber of cycles Mominal voltage

Jto S N =2 |

Line to earth

ui
] I\-'oltage j ¥ j
I™ Harmonics Il I,q|| vl ™ | phiase angles
p—
11 lEe)
<>_‘ ICurrent j A [~ THD IqD I~ Irmpedance
I~ Intetharmenics

[ Perind values

[ Flicker

"Current channels" must be activated.

Power system configuration
ISingIe phase j

¥ current channels

The current channel must be assigned to the module - in our case the analogue channel "current”.

If current is measured with the help of the power module then wltage always has to be recorded.

I'-.-'u::ltage j ¥ ‘j

ICurrent j A

u1

In the measurement mode you can now also choose between the relevant current channels which is
similar when measuring woltage.
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2.3

=

-
if-\ LA ALY
J Measure fnalyze Setup files  Ch, setup | Measure Design

O B =m m m

Stop Freeze Owerview Scope Recorder T

+ |

~ Transparent
v Unified properties

¥ Single time axis

v

|RMs

v Shaw cursor
W Interp. asvnc channels
¥ Draw sample points

\e M

’H\’{ ‘4\n |||4
kil

||1;-14..7|._”

I Relative

|4

[~ single values axis

,‘ |, &

|£] Edit g Help {5 Settings
i=] " ] =]
Search Q
LA
=+ Yoltage
= Current
¥ 58 Power0
¥ Phase 1
> Yaoltages
L Currents
— L rm_L1
— I_rms_L1
S Il HL
> Fawwer
— Frequency

Power measurement

Objective: Measuring power is the main objective of this chapter.
Premises:

a measuring instrument with a rack (z.B DEWE-2600)

one (or 3 respectively) module(s) type DAQP-HV (or DAQP-DMM)
one (or 3 respectively) module(s) type DAQP-LV (oder DAQP-LA)
shunts, current clamps, current converters on demand

software DEWESoft

option DEWESoft Power

You should have profound knowledge in:
measuring wltage and current
This chapter focuses on the measurement of power in various current systems:

single-phase power measurement
multi-phase power measurement

You furthermore get to know how to use the special instruments for power measurement.
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2.3.1 Single-phase power measurement

First of all connect wltage and current to your measuring instrument.

For the power measurement it is, first of all, necessary to set up a power module.

| o4 —

Select "single-phase" for the "power system configuration".
"Current channels" must be activated.

Voltage and current must be assigned.

37
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e
PLY) | i SN
_/ Measure Analyze

L i L
el el
Store Save Save as

DEWESoft - Setup: Yoltage Measurement.d7s

Setup files | Ch, setup | Measure
00
File details Storing Analog Alarms Math

IPower 1}

Power system configuration

X -

Line frequency Cubput units

Frequency source

ORION-DAGZ = a2

@ Help (5 Settings

I Used View Channel List |

ISingIe phase j

IV Current channels

ui

Iso = |
Murnber of cycles Mominal voltage

[10 =l Je30 = v

Line ko earth

] IVoltage

[ Harmonics

I1
<>_‘ ICurrent

j-‘\ [~ THD

[~ Period values

[~ Flicker

J v -Channels __\u"edor SCOpE
-
Il I,q|| vl ™ phase angles

=

Cra
™ Impedance
™ Interharmanics

After changing to the measuring mode all relevant power values are available as measuring channels for
the instruments such as displays and recorders.
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N DEWESoft - Setup: Yoltage Measurement.d? 3 Disk left: 21,2 @B | ) £ = 0,033 sec 4: CPU: 10:5 % [
/' Measure Analyze Setup files  Ch.setup | Measure || Design |£) Edit i Help (3¢ Settings
L. . > . |l g
Copy Paste Delete’ Undelete Mevters Instrements 3 Povv.er Matrlxvuranhs Oiiher
== = [l
a Search a
Display name ¥ ey Al =]
(Crverview o Yoltage
Icon == Current
E = ¥ 58 Power 0
¥ Phase 1
Arrangement ¥ Yoltages
Move right = U_rm_L1
Remove = U_rms_L1
Remove display = U_L1_H1
o Currents
1=} = Irm_L1
Select template = I_rms_L1
ICustom 'l = L1 H1
‘with selected template o Power
Add as main display = P_L1
Add as sub displ =t
as sub displa
i = 511
= PF_L1
= D_L1
= DHLL
= QH_L1
S Pl HI
= Q11 Hl
=511 HL
= rns ohi 11 H1 =l

Additionally to the usual indicating instruments, a vectorscope and an FFT module are available as well.
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2.3.2

- i 7[5 Mem left: 1716MB b =0,0333 CPL: 2E; 5 %% - 0 x
4h DEWESo(ft - Setup: Yoltage Measurement.dz [ Mem le G sec i ¢
. Measure Analyze Setup files  Ch. setup | Measure | Design |£] Edit g Help {3y Settings
) O Q B = m m -
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Multi-phase power measurement

Measuring power in multi-phase systems is similar to measuring power in single-phase systems.
Thus only the various circuits are described in detail.

A DVI C E Before you go through this chapter you should have done the chapter of single
phase power measurements.

possible connection diagrams of multiphase systems are:

Star (most used 3 phase system)

Delta (Motors)
Aron (3 phase systems without a neutral, star)
V connection (3 phase systems without a neutral, delta)

2 phase systems (e.qg. railway)

The formulas for multi phase measurements you can find in the appendix.
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2.3.2.1 3ph Star connection

Application:
This connection is the most used in 3 phase systems.

It is used there, where a star point (neutral line) is available (hormal low woltage grid) or can be made
artificial (direct via the amplifier).

Connection:

connect the following signals to your instrument and give them the names as shown here:
Phase wltages U L1, U L2 and U L3
Currents I L1, 1 L2 and | L3

Select on the "Power Setup” page in the drop down menu "power system configuration” the line "3-
phase star".

Afterwards assign the the analogue channels to the fields U1, U2 etc. as shown below.

Power 0 - + -— [ Used ] Ih‘iew Channel List
Power system configuration Line frequency Output units Freguency source
|3-phase star v‘ | 50 VJ |W VI |\-'oltage VI
[¥] current channels Number of cydes Nominal voltage
[ calculate line voltages 10 - 230 v ¥
Line to earth
L | Channels ||Vect:|r5c:|:|pe
4= |=| == voltage L1 |V
u2 . .
| e— [Voltage L2 ,Jv |”| Harmonics 10 Al
| THD 40
| Voltage L3 -|v
I || Symmetrical components
e | | -
I [ | Period values
<>' | — [CurrentLl v]A :
12 _| Waveforms
()— [ [Current L2 v].ﬁ ] Ficker
I3
()— [Current L3 v]A
n [HHELE

special parameters:

|| waveforms

If "waveform" is checked also the line woltages U12, U23 and U31 are available in the scope and for the
flicker calculation.

[T calculate line voltages

If "calculate line wltages" is checked, also the line wltages are available as RMS values and as
Harmonics.
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2.3.2.2 3ph Delta connection

Application:

This connection is the most used for measurements on motors.

It is used there, where no star point (neutral line) is available.

Connection:

connect the following signals to your instrument and give them the names as shown here:
line wltages U L12, U L23 and U L31
Currents I L1, I L2 and | L3

Select on the "Power Setup” page in the drop down menu "power system configuration" the line "3-
phase delta".

Afterwards assign the the analogue channels to the fields U12, U23 etc. as shown below.

Power 0 - + -— l Used ] I\u‘iew Channel List
Power system configuration Line frequency Qutput units Frequency source
’3—phase delta v] [50 v] [W v] [Voliﬁge v]
[7] current channels MNumber of cydes Mominal voltage
10 - 398,372 * W
Line to line
L uiz |Charmels ||Vednrscnpe
st | voltage L12 v
u23
[ == L—l IVOHBQE L33 .Ju " . [“]Harmonics 10 Al
u31 |—1 THD BTy
Voltage L31 - |V —
. |volteg [V e— |
|| symmetrical components
I [~] Period values
<>‘ ] —"ICurrentLl vJA
12 [ waveforms
()— e ICurrent L2 hd J A [ Flicker
13
(')— ICurrent L3 - J A
(] =

[ waveforms

If "waveform" is checked also the phase wiltages U1, U2 and U3 are available in the scope.

2.3.2.3 3ph Aron connection

Application:

This connection is the most used in 3 phase systems.
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It is used there, where no real star point is available, but for the measurement an artificial one. Only two
phases are connected to the current adapters.

Connection:

connect the following signals to your instrument and give them the names as shown here:
Phase wltages U L1, U L2 and U L3
Currents | L1 and | L2

Select on the "Power Setup" page in the drop down menu "power system configuration" the line "3-
phase aron".

Afterwards assign the the analogue channels to the fields U1, U2 etc. as shown below.

Power 0 - + -— [ Used ] | Wiew Channel List
Power system configuration Line frequency QOutput units Frequency source
[3—|:-hase Aron vJ [SD v] IW - | [Voltage - |
[¥] current channels Humber of cydes Nominal voltage
[ calculate line voltages 10 - 230 - ¥
Line to earth
i | Channels ||Vect|:|r sCope
= | = | =t |volitage L1 -|v "
u2 _ :
e — |1‘.|0|ng L2 ,Iu | | Harmonics 10 A
[T THD 40
|Voltage L3 -|v |
" | symmetrical components
nn [ Period values
()' = _‘|CurrentL1 vIA
|| Waveforms
12
<>- . 1 |Current L2 - I A oy ety

HEGE
special parameters:

|| waveforms

If "waveform" is checked also the line wltages U12, U23 and U31 are available in the scope and for the
flicker calculation. In addition the missing current I3 is calculated.

[ calculate line voltages

If "calculate line woltages" is checked, also the line wltages are available as RMS values and as
Harmonics.

2.3.2.4 3ph V connection

Application:
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2.3.25

This connection is used there, where no star point (neutral line) is available and only two currents can be
measured.

Connection:

connect the following signals to your instrument and give them the names as shown here:
line wltages U L12, U L23 and U L31
Currents | L1 and | L2

Select on the "Power Setup" page in the drop down menu "power system configuration" the line "3-
phase V".

Afterwards assign the the analogue channels to the fields U12, U23 etc. as shown below.

Power 0 - + — l Used ] [View Channel List
Power system configuration Line frequency Qutput units Frequency source
|3-phase v - |50 - |w »|  |voltage -
[¥] Current channels Mumber of cycles Mominal voltage
10 - 398,372 -
Line to line
uiz | Channels ||Vect|:|r SCOpe
= | =g == [voltage L 12 -|v
u2a3 -
S —l [Voltage 173 ,Iv [ Harmonics 10 A
u3l | Tl an
L THD o
Voltage L31 - |V
; | o= =
["] symmetrical components
11 [] Period values
()‘ - —‘[CurrentLl 'I-ﬂ- :
- [~ waveforms
<>- — [Current L2 - I A ] Ficker
[ ] QK

.
|| waveforms

If "waveform" is checked also the phase wltages U1, U2 and U3 are available in the scope.
In addition the missing current 13 is calculated.

2ph connection

Application:

This connection is used there, where 2 phases are used for the transport of energy. This can be for
example a railway supply systems.

Connection:
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connect the following signals to your instrument and give them the names as shown here:
Phase wltages U L1 and U L2
Currents | L1 and | L2

Select on the "Power Setup" page in the drop down menu "power system configuration” the line "2-
phase".

Afterwards assign the the analogue channels to the fields U1, U2 etc. as shown below.

Power 0 - + -— [ Used ] ‘ View Channel List
Power system configuration Line frequency Output units Frequency source
[Z—phase 7‘ [50 vI IW - | [Uoltage - |
[¥] current channels Number of cydes Nominal voltage
[ calculate line voltages 10 - 230 - [
Line to earth
ui | Channels ||V&ct|:lr sCope
= | =t |voltage L 1 ~|v
uz ™1 . ik B
— |'|,|'o|tage L2 vI\" |__|Harmanics 10 A :
E | THD 40 5
b5 | :
<> —|CurrentL1 'lA
12 [ Period values
@ [currentL2 ~|a B
& " |waveforms
[~ Flicker
n HE
[ waveforms

If "waveform" is checked also the line woltages U12 is available in the scope.

[T calculate line voltages

If "calculate line wltages" is checked, also the line wltage U12 is available as RMS value and as
Harmonics.

2.3.3 Direct current power measurement

The DC-Power will be calculated with a simple math operation.

Change in the math-mode in the DEWESoft Setup.

ve

o
Math

Create a formula to calculate the DC-Power:

© 2015 DEWETRON GmbH



46 Power Tutorial
Name the formula: "P_DC" with the Unit "W" and type in the formula:
P_DC=U_DC*_DC
e e lug e
Mame D -Power
Erhait w Farke
'U_DC-'l_DC!
_Jm Tires Asis
Masemum =W
"U_DCt e I_DCT .
Mo 19.71W -mw~ -
Mittelung s257 W Em— (b e L |2
Min ow + = % i aLg -
Al 0/Fiter
LD T e |
[ Weiters mathamatioche Funktsonen | [l
Minimum 25w [ fnctons || Trgen. || o | :;
[ Sonds | Messwe || Eves |||
Power LFhasejoos_phi L1 H1
CRIEINIEN N R ooty
Powey LPhase Fregeny
trunc | round  rred Power 1-Fhase] L1 _H1
Power LPhase ] _mm_L1
g2 | bgld ] &p Powstr 1-Phase] e L1
Power 1-PhaseP |1
Templates = | Saye iF nan max e | Power 1-Fhase /P L1Wh ALL '__
[+ (=]
[ o 1 cae |
Don't use the power module for the calculation of the DC power!!!
2.4 Power module

This chapter covers all settings for the Dewetron Power Module.
All channels which are calculated are described as well as how to select them in measure mode.

All calculations are done according to following standards:
IEC 61000-4-30 PQ Calculation
IEC 61000-4-7 Harmonics
IEC 61000-4-15 Flicker

All formulars for the different parameters you will find in the Technical Reference at the end of this
document.
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2.4.1 Power Calculation

With the sign "+" and "-" you can add or delete as many power modules as you need. The name of each
power module can do be chosen arbitrary.

After the power system configuration (see chapter Power measurement) the basic settings for the power
module have to be done.

Motor_3phasig_Stern - + -—

Power system configuration Line frequency Output units Frequency source

| 3-phase star - | | 50 - | |'v'u' - | |'-.-'n|tage - |

7| Current channels Mumber of cydes Mominal voltage Calculation sample rate
Calculate line voltages 10 - 230 v v | 50 kHz - |

Line to earth

Line frequency:
50 Hz ... nominal frequency in most countries (Europe, Africa, Asia, etc.)

60 Hz ... nominal frequency in North America, parts of Japan, etc.

16,7 Hz ... nominal frequency in some railway systems (Austria, Germany, Norway, etc.)
400 Hz ... special motors, transformers

800 Hz ... special motors, transformers

Variable ... for variable frequencies (converters) or if the frequency is unknown

Qutput Units:
W ... watt

kW... kilowatt

MW ... megawatt

Note: If you change the output unit and you use database storing, ensure that all units in the Dewesoft,
db-plugin and PMT are the same.

Frequency source:
Voltage .... measurements at the grid

Current .... measurements of inverters (wltage signal is pulsed)
External ... every analog or math channel can be used as frequency source

Number of cycles:
This defines for which time period all power parameters (RMS-values) are calculated.

As standard 10 cycles (200ms) for measurements at 50 Hz is selected (required in 61000-4-30).
For 60 Hz applications it would be 12 cycles.

Nominal voltage:
230V .... line to earth wiltage for e.g. star configuration

400V ... line to line woltage for e.g. delta configuration
every other wltage possible

Calculation sample rate:
This defines the sample rate for the calculation of the power module. Please consider that the sample
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rate affects strongly the CPU power of the device. So just select the calculation rate you need for your
measurement.

For the online-calculation of the parameters calculation rates up to 200 kHz can be reached (modern
device). Offline you can reach the full-sampling rate (up to 10 MHz).

The height of the calculation rate depends on the one side on the device itself (CPU power) and on the
other site on the number of power modules and the number and type of Math formulas you use.

AdV ICE: Ifthe computing power of your device is not sufficiently you have following options:

¢ |ower acquisition rate: the power isn't less accurate, only the RMS values of the wltage is inaccurate.

¢ |ower calculation rate of the power module: like above but the data points of the analog signal are still
available at full acquisition rate (set "Calculation Sampling Rate" in the power setup). If you store the
data "fast" you can calculate afterwords the power module with the full sampling rate.

e Calculation in the post processing, the power module is already preset (Offinemode) or recording raw
data, power modules are subsequently added and calculated (Analyzemode).

¢ Reduce number of Math formulas, Power modules or options in power module (e.g. Flicker, period
values etc.). Especially the options: Harmonic Smoothing Filter, Flicker and Period Values in the
power module needs a lot of CPU power.
In Math especially Filters, Statistics, Formulas with cosinus, sinus calculation needs a lot of CPU
power.

Channel list:
Following channels are automatically calculated in the Power module.

P_L1...active power
Q_L1...reactive power
S_L1...apparent power
PF_L1...power factor

P_L1 H1i...active power of the fundamental

Q_L1 H1i...reactive power of the fundamental

S L1 H1i...apparent power of the fundamental

cos_Phi_L1 H1...cos Phi of the fundamental and power factor of the fundamental respectively
Phi_L1 H1i...angle between wiltage and current of the fundamental

D_L1...distortion power (remaining Q excluding the power of the fundamental oscillation Q_H1)
DH_L1...distortion power (remaining Q excluding the reactive power component of the harmonics QH)
QH_L1...reactive power of all harmonics

Values of the Channel List

U_rm_Lx ... rectified mean value (wltage)
U_rms_Lx ... 10 period RMS value (wltage)

U _Lx_H1 ... RMS of fundamental mode (wltage)
U_Lxper ... period-wise mean value (wltage).

If Option “calculate line wltage” is activated, there are additional Channels:
U_rms_L12 ... line woltage Ul and U2.
U_rms_L23.... line woltage U2 and U3.
U_rms_L31 ... line wltage U3 and U1.

If Waveform is activated as well, the following Channels are added:
U_12 ... line wiltage U1l and U2.
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U_23 ... line wiltage U2 and U3.
U_31 ... line wltage U3 and UL.

“total” - Values

P ... owerall active power.

Q ... owerall reactive power.

S ... overall apparent power.

PF ... power factor.

D ... distortion power.

DH ... distortion reactive power.

QH ... sum of harmonic reactive power parts.
P_H1 ... active power of fundamental component; mechanical power conversion.
Q_H1 ... reactive power of fundamental comp.
S_H1 ... apparent power of fundamental comp.

You will find this values in the channel list in the measurement mode:

¥ &5 Al
= Yolkage
s Current
¥ o4 Power O
¥ Phase 1
¥ ‘oltages
— U_rm_L1
U_rms_L1
el T
¥ Currents

— I rm_L1

= I rms_L1

S L1 H1
¥ Fower

B ERE

S L]

=5 (Ll

= PF_LL

= DLl

= DH_L1

= OH_L1

= [ (L3l il

= e (Ll (M

= G (LT

= cos_phi_L1_H1

= phi_L1 H1

— Frequency
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2.4.2 Harmonics

All calculations are down according to the IEC 61000-4-7.
To measure harmonics with the power module you have several possibilities:

+ | Harmaonics 100 | phase angles

R
f |Mumber of sidebands 3 7 | Impedance
| Mumber of halfbands 1 /| Interharmanics

| Full FFT
| Group FFT lines (2 - 40 KHz)

| Harmonics smoothing filter

Harmonics

You can select the number of Harmonics you want to calculate. The upper limit is 500.

As next choice you can select if you want to calculate "all" Harmonics or just the "even" or "odd" ones.
Furthermore you can select if you also want to calculate the "phase angles”, "P,Q", and the
"Impedance" (for this options you also need the current channels)

Number of Sidebands:

This is the number of full sidebands which should be considered for the calculation of the Harmonics.
Example: You measure at a frequency of 50 Hz over 10 cycles and you select 1 sideband, the 5Hz line
abowve and below the 50 Hz (45 - 55 Hz) will be considered for the first Harmonic (it's the same for all
other harmonics). If you select 2 sidebands the first Harmonic will reach from 40 to 60 Hz.

hamonic miterharmanic
subgroup n+1 subgroup n+2, 5
harmonic
ordr N n+l n+2 n+3

Number of halfbands:

The IEC 61000-4-7 requires for the grouping of the Harmonics also sidebands where only the square root
of the quadratic half V(Yk?/2) of them should be added (see page 22 of the IEC 61000-4-7). In the Power
module it is called "halfbands". This is required for the lowest and highest line.

Example 1: You measure at a frequency of 50 Hz over 10 cycles and you select 1 sideband and 1
halfband: So the first harmonic will cover everything between 45 and 55 Hz and the square root of the
quadratic half of the 40 and 60 Hz lines.

Example 2: If you select for example 2 sidebands and one halfband, you will get the lines from 40 to 60
Hz with the full amplitude and the 35 Hz and the 65 Hz line with the square root of the quadratic half.
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hamonic mterharmonic

group n+1 group n+2,5

hammonic
A

ordr M n= n=2 n+3

DFT nutpul

Interharmonics:

The interharmonics cowers all lines which are not covered by the Harmonics (see page 26 of the IEC
61000-4-7).

Example: You select one sideband at a signal with a frequency of 50 Hz over 10 cycles, you will get for
the first interharmonic everything between 0 and 45 Hz. The second interharmonic will cover everything
between 55 and 95 Hz and so on.

hamonic interharmonic
subgroup n+l subgroup n+2,5

LMY ..

harmonie
orde N

Group FFT lines

This option groups the FFT lines above 2 kHz in 200 Hz bands, (-95Hz to +100 Hz of the middle
frequency, see page 29 of the IEC 61000-4-7). The upper limit can be chosen up to 80 kHz.

e.g. for 2,1 kHz it would consider the lines from 2005 to 2200 Hz.

Harmonics Smoothing filter
This options enables the low-pass filter which is required in the IEC 61000-4-7, see page 23.

Full FFT

This options also calculates the Full FFT which afterwards also can be exported to the database. In
Dewesoft you can show it via a 2D-graph. There you also can select whether you want to see
"Magnitude", "Phase", the "Real" or the "Imaginary" part.
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Display options =
Auto scale [Dﬂ-’ v]
Graph type [Line - ]
¥ Axis type ¥ Axis type
[Lin - || Lin - ]
Mumber of ticks
| Auto - | Auto -

[ single values axis
|:|Persis13n::e 20 %
=

Complex presentation

| Magnitude ~|

Magnitude

Phase {Deg)
Phase (Rad)
Real

Channel list: (phase one)

woltage higher freuquencies (the number shows the middle of the grouped lines in kHz).

current higher freuquencies (the number shows the middle of the grouped lines in kHz).

U L1 H .... wltage harmonics

U L1 IH .... wltage interharmonics
U HF_L1...

I L1 H .... current harmonics

I L1 IH .... current interharmonics
I_HF_L1 ...

P_L1 H ... power harmonics
Q_L1 H ... reactive power harmonics
phi_I1_H ... current angle harmonics

phi_UI_H ... wltage angle harmonics
Z L1 H... impedance harmonics

1) Each value can be used as a display, in the recorder or similar.

Visualisation:
When measuring several ways of representation are available:
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¥ Phase 1
¥ Voltages
 ULLH
»  ULLIH
B UHFL1

= Lrm_L1

= U_rms_L1
S U1 HL

¥ Currents
IL1H
IL1H
I HF L1

Irm_L1

I rms L1

[L1HL

¥ Power
PL1H
QL1 H
phi_I1 H
phi_U1 H

P11

Q11

511

= PF L1

& DL

= DH L1

= QH_L1

S P L1HL

= Q_L1H1

= S L1HL
— cos_phi L1 H1
= phi_L1_H1

¥ Impedances
» ZI1H

& Z 11

S Z11H1

A A

i ¥ ¥ ¥Y¥

2) FFT representation

FFT representation with the interharmonics:

53
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I T4
Phi U [deg]

3) 2D-Graph
Full-FFT

)

75
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Frequency [Hz]

1,00 11,96 143,09 171186 20475,00

Special measurements:
Full FFT
Backgroundharmonics

2.4.2.1 Background harmonics

Background harmonics (background noice) applies when an existing harmonic pattern in the magnitude
and phase recorded and then subtracted from the measured values.

Typical application: commissioning of a powerful power converter.
(To know the additional proportion of this converter)

Procedure:

After the definition of a power module and the assignment of all channels please select the item
"Background harmonics" on setup page.
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| Channels ||‘-.feu:1|:|r SCOpe ||Elan:kgrnund harmonics

[~ Use background harmanics For voltage
[~ Use background harmaonics For current

You can use this function for wltage and/or current.

| Channels ||\-"eu:1-:ur SCOpEe ||Ela|:kgru:|und harmonics |

¥ Use background harmaonics For volkage
[” Use background harmanics Far current

'.,.'.:.||;agel [ Copy ][ Paste ][ Usecurrent]

Harm, utp] | wiphi i’
2 1] 0
3 o 0
4 1] 0
= ] 0
£ 1] 0
7 1] 0
g 1] 0
9 1] 0
10 0 1]
11 0 1]
12 0 1]

13 0 1] LI

If you click on "use current" the table instantaneous filled with values.
Copy: copies the values of the table to the clipboard
Paste: copies any existing table from the clipboard

55

© 2015 DEWETRON GmbH




56

Power Tutorial

¥ Use background harmanics For woltage
[T Use background harmarics Far current

'.,.'.;.u;agel [ Copy ][ Paste ][ Usecl:{‘rent]

Harm, utfy] | wiphi ﬂ
2 0,1039 -a2,3
3 1,7 63,5
4 0,03294 -30,1
5 4,179 145,5
f 0,04043 gr,2
7 2,3 14,1
8 001666 47,1
9 10,9445 157,9
10 002421 7E,2
11 0,301 63,6
12 0,02359 173,0

13 10,3254 86,4 e

The following screen shows a harmonic spectrum before using this function:

BEFORE

L[]
[[&]
Phi U [deg]
Fhi | [deg]

If the "Background harmonics" were applied the spectrum looks like this:

AFTER
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The harmonics "wiped out". Now only newly appearing harmonics are displayed.

243 THD

THD (Total Harmonic Distortion) is defined as sum of power P_H (all harmonics) to fundamental power
P_H1 ratio (see Technical Reference).

To calculate the THD select the option in the power module. In the selection field you can set the
number of the Harmonic to which the THD should be calculated. The upper limit is limited just by the
sampling rate

Channel list: (phase one)

THD_U_L1 ... Total harmonic distortion of the woltage

THDOdd_U_L1 ... Total harmonic distortion of the woltage for odd harmonics
THDEwven_U_L1 ... Total harmonic distortion of the woltage for even harmonics
THD_|_L1 ... Total harmonic distortion of the current

THDOdd_| L1 ... Total harmonic distortion of the current for odd harmonics
THDEwen_|_L1 ... Total harmonic distortion of the current for even harmonics
TIHD_U_L1 ... Total interharmonic distortion of the woltage for odd harmonics
TIHD_I_L1 ... Total interharmonic distortion of the current for odd harmonics
K_U_L1 ... k-Factor for wltage ... In comparison to the THD the k-Factor refers to the full-spectrum (the
THD just to the fundamental wltage)

K_I_L1 ... k-Factor for current

Visualization:
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¥ THD
= THD_U_L1
= THDOdd_U_L1
= THDEwen_U L1
= THD_I_L1
= THDOdd_I_L1
— THDEwen_I L1
= TIHD_LJ L 1
= TIHDO T 11
= K_U_L1

kK I L1

244 Symmetrical components

For the calculation of the "Symmetrical components" enable the option in the power module.

I Symmetrical components

Channel list:

U _0.... zero component of wltage

uil.. positive component of wltage

uz2. negative component of wltage

I_0.... zero component of current

I posmve component of current

|_2 ... negative component of current

u2 ... hegative sequence component of wltage

uo ... zero sequence component of wltage

u2_1 ... negative sequence component of the fundamental wltage in percent (=Unbalance factor for
EN50160 report)

u0_1 ... zero sequence component of the fundamental wltage in percent

i2 ... negative sequence component of current

i0 ... zero sequence component of current

i2_1 ... negative sequence component of the fundamental current in percent
i0_1 ... zero sequence component of the fundamental current in percent

I\)i—\O|

Additionally to this option, following symmetrical components can also be calculated with the period
values.

Periods  Owerlap
Period values |_1 - "l] o ,,l | Fundamentals

Steadv state duration Hvsteresis | Symmerical compenents

Period values

P_1p_per ... active power positive sequence
Q_1p_per ... reactive power positive sequence
S_1p_per ... apparent power positive sequence
P_1n_per ... active power negative sequence
Q_1n_per ... reactive power negative sequence
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S_1n_per ... apparent power negative sequence

P_1z_per ... active power zero sequence

Q_1z_per ... reactive power zero sequence

S_1z_per ... apparent power zero sequence

cos_phi_1p_per ..cosinus phi of positive sequence component

1p_per ... phase-to-phase wltage of the fundamental positive sequence
1n_per ... phase-to-phase wltage of the fundamental negative sequence
1z_per ... phase-to-phase wltage of the fundamental zero sequence
1p_per ... current of the fundamental positive sequence

1n_per ... current of the fundamental negative sequence

1z_per ... current of the fundamental zero sequence

U
U
U
L
|
|

|_plp_per ... active current of positive sequence component
|_glp_per ... reactive current of positive sequence component

Special calculations
The following values were implemented in the software due to special customer requirments and cover

cosinus and sinus calculations for the symmetrical components (see Technical Reference)
U_ap_per
U_ap_cos_per
U_ap_sin_per
|_ap_cos_per
|_ap_sin_per

U _an_cos_per
U_an_sin_per
i_an_cos_per
|_an_sin_per

U _az_cos_per ...
U_az_sin_per
i_az_cos_per
|_az_sin_per

Visualization:
Now the the following measurement channels are available. The channels can be displayed in displays
and recorders.
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245 Period values

Period values are necessary if you need the calculation of power, wltage, current, etc. more often than
you define at "Number of cycles".

In the power module you also can calculate period values for the total and the fundamental values as well
as for the symmetrical components (see chapter symmetrical components).

Furthermore you can define if you want to calculate the values for half, full, two or four periods and an
defineable overlap between 0% and 95%.

Periods  Owverlap
[f] Period values |l - ||I:I o - | | Fundamentals

] )
Steadv state duration Hvsteresis e

Periods .... 1/2, 1, 2,4
Owerlap .... 0%, 25%, 50%, 75%), 90%, 95%

Example: If you select "1" period values with an overlap of 95% you get all period values with an update
rate of 1ms.

Channel list period Values:
Phase:
U _Llper ... phase-to-earth wvoltage
U_L12per ... phase-to-phase wltage
U L1 Hiper ... fundamental phase-to-earth woltage
lper ... phase current
1 Hlper ... fundamental phase current
P_Llper... active power of phase
P_L1 Hiper... active power of the fundamental of the phase
Q_Llper... reactive power of phase
Q_L1 Hiper... reactive power of the fundamental of the phase
S_Llper ... apparent power of phase
S L1 Hilper... apparent power of the fundamental of the phase
PF_L1per ... power factor of the phase
phi_L1 Hilper ... period value of phi

L
L

Total:

Uper ... average wltage of all phases

U _Hilper ... average wltage of all phases for the fundamental
Iper ... cummulate current of all phases

|_Hiper ... cummulate current of all phases for the fundamental
Pper ...active power

P_H1lper ...active power of the fundamental

Qper ...reactive power

Q_H1lper ...reactive power of the fundamental

Sper ... apparent power

S_Hiper ...apparent power of the fundamental

PFper ... Powerfactor

phi_H1_per ... average phi of the fundamental

Visualization:
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2.4.6

¥

Period values
U_L3per
I_L3per
P_L3per
Q_L3per
S _L3per
PF_L3per
U_L31per
U_L3 Hilper
I L3 Hiper
P_L3 Hlper
Q L3 Hiper
5_L3 Hlper
Phi_L3 Hlper
Total

Power

Period values
Uper
Iper
Pper
Qper
Sper
PFper
U_Line_per
U_Hlper
I_Hlper
P_Hiper
Q_Hilper
5 _Hilper
Phi_H1per

Flicker

NOTE: For the correct calculation of Flicker the sampling rate of the input channels and the
calculation rate of the power module have to be the same.

Flicker represents the fluctuation of the woltage.

The brightness of light sources such as light bulbs follows these wltage fluctuations. These are
perceived by humans.
The results are lack of concentration and headaches.

The flicker-algorithm IEC 61000-4-15 classified these changes. There are 3 lewels available:
Pst...short-term flicker; usually calculates every 10 minutes.

Plt...long-term flicker; usually the average of 12 cubic Pst values, calculated every 2 hours.

Pf5...an internal value of flicker, which shows the changes of input wltage, similar to a derivative of the
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input voltage.
Setup:
Please enable "Flicker" in the Power Setup.

Pst kime Flt tirme
W Flicker [10 120 min

Calculation overlap |1 ﬁ }c;ll j e

Pst time...interval of the short-term flicker calculation

Plt time...interval of the long-term flicker calculation

Calculation Owerlap...degree of overlap of the flicker calculation (Example: if 2 is selected here within the
"Pst time" the calculation occurs 2 times)

For a period of 10 minutes, that would mean that every 5 minutes a new 10 minute Pst-value is
calculated.

Special case:

For 3 phase star connection it is possible to output either the flicker of phase wltages (star) and/ or
phase values (delta).

Enable "Waweforms"

Now in the field "Calculate for" you can choose between Star, Delta or both.

v
¥ waveforms Psttime Pt time Calculate For

IV Flicker f10 [120 min [ =

Calculation overlap |1 j }cill j e

Measurement:

Now the measurement channels are available and can be displayed in different displays or recorder.
¥ Flicker

~ PFS_L1
& Pt L1
= Pl_L1

2.4.6.1 Flickeremmission

The flickeremmision (also called current flicker) calculates the proportion of the flicker, which is added to
the grid by a producer or a consumer.

In addition the internal woltage drop is calculated by the grid impedance of the current flow.
The wltage drop is added to an idealized voltage source vectorial.
Using the flicker algorithm and the new woltage the current flicker values are calculated.
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R + L*di/dt I=real current
ﬂ >
Z(R,L)
Heim=Linominal=constant gdke: Netz Winkel U=Voltage for flicker calc
feameimean - > [EC 61000-4-15
Phi= real phi v v
Flicker Emission:
| Pst
I Pit
| Pf5
Setup:

Enable "Flicker" and "Current Flicker" and input the grid parameters.

You whether can type in the short circuit power or the Impedance of the grid.

Phase: the impedance angle of the grid. You also can type in a number of different phase angles (e.g.
30;50;70;85).

Pst time Flt time Calculate for
Flicker 10 120 min | Star v

Caloulationoverlap 1 & % 1 & w  Lpfiter

Current flicker  Short circuit power
1 VA *
Phasze (deg)
a -

In the power module the nominal woltage must be set. This value is also the value for the idealized
wltage source!

Maminal volkage
230 bl N

Mesurement:

Now the measurement channels are available and can be displayed in different displays or recorder.
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¥ Flicker
¥  IPFS LI
- I PF5_L1 30
¥  IPstll
= I Pst L1 30
¥  LFkLL
= I PE_L1 30
= PFS L1
= pst L1
= ple_L1

Special Case:

Some standards require a calculation of the flickeremmission at seweral angles of impedance
simultaneously!
Enter them separated by ";" (semicolon).

Phase {deq)
|3|:|,-5|:|,-?|:|;85 [~

Now the channel-list shows the flickeremmision values with the extension of the phase angles.

¥ Flicker

¥  LPFS.LI

I PFS L1 30
I_PFS_L1 50
I PFS_L1 70
I PFS L1 &5
¥  IPpstll

I Pst L1 30
I Pst L1 50
IPst L1 70
I Pst L1 85
¥ LPELL
1Pk L1 30
~ Pk L1 50
= LPELL 7O
= 1Pk L1 8BS
= PF5_L1

= pst L1

s PlE L1
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2.4.6.2 Rapid Voltage Changes (RVC)

The Rapid Voltage Changes (RVC) are a special calculation in Dewesoft which allows to calculate the
maximal woltage drop (dmax), the stationary deviation after the wltage drop (dc) and the time where the
woltage drop is below 3,3% of Un.

All values are calculated according to the IEC 61000-4-15. Analysis can be done for example for IEC
61000-3-3 and IEC 61000-3-11.

The following picture shows the calculated parameters (IEC 61000-4-15 page 35).

vVt Ende des
Anderungszustands

U

33%

PR >

Zeit, in der al(f) > 3,3 %

Zeit

Bild B.2a - Bild zur Erldauterung der 4-Parameter-Definitionen

For the calculation in Dewesoft please select RVC in the Power module.

Steady state duration Hysteresis
[V]RvE 4 s 0,2 %

Furthermore you can define a Steady state duration and a Hysteresis.

Hysteresis: definable Hysteresis which is the condition for the stationary deviation
(du_dc)... see IEC 61000-4-15 page 8.

Steady state duration:  This defines the duration of the steady state.

Example:
If you define a hysteresis of 0,2% and a steady state duration of 1s, the stationary condition is reached if

the wltage doesn't leave +- 0,2% for 1 second.

In measurement mode the following channels will appear:

¥ RVC
= Du_max_L3
== Du_dc L3
= Du_duration_L3

Du_max .... maximal wltage drop
du_dc ...... stationary devation after the wltage drop
du_duration.... time where the woltage drop is below 3,3%
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2.47 Vector scope

@

The vector scope shows the wltage vector (hollow arrow) and the current vector (full arrow).

200 400

u vy

Additional Settings:

=]
Show measured values
=
Shown harmonic 1 =
=
| Automatic
U max 5
I max 5
Tick count 3 %

"Show measured Values"...switch on or off the values
"Shown Harmonic"...select which harmonic shall be shown

AXis Settings...Settings of axis

Automatic...auto scaling

U max...maximum woltage value for manual settings
| max...maximum current value for manual settings
Tick Count...number of circles to be shown

Further Settings which can be done in DEWESoft:

67
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24.8

(Settings -> Hardware Settings -> Math -> Power)

| Analog || CAN || GPS || Video |M| Timing || Alarms & Events || Analog out || NET || Plugins || Registration |

Basic functions (Filter, Formula, Statistics, ...)
|| Torsional vibration

S i

A
Default voltage 230 W
Vector-scope orientation pper, CW hd

Upper, CW
Right, CW
Upper, CCW
Right, CCW

Registration status

TRIAL (05.11.2009) [

o oo

Vector Scope Orientation...define where the zero axis is and the rotation direction of the arrows.

Upper, CW...zero is top, the positive phase angle is right (inductive load, CW...clockwise).
Right, CW...zero is right, the positive phase angle is right (inductive load, CW...clockwise).
Uppper, CCW...zero is top, the positive phase angle is left (inductive load, CCW...counterclockwise)
Right, CCW...zero is right, the positive phase angle is left (inductive load, CCW...counterclockwise)

FFT

@

FFT shows the harmonics of wltage, current, active and reactive power
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UTv]
I[4]

The selector for the data to be shown is on the right side of the screen.

Yoltage
Current
Power

Reactive Power

further settings:

=
Draw full FFT
=
| Show data panel
=]

| Logarithmic

| Show percentage

"Draw Full FFT"...shows all frequencies, not only the multiples of the fundamental (see also
"Harmonics")

69
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2.5

The values are:

i...the selected harmonic

f...the real frequency of the harmonic

U[V]...woltage of the harmonic

I[A]...current of the harmonic

Phi U [deq]...Angle between zero and the wltage vector (Zero is the Zero crossing of the fundamental of
phase 1)

Phi | [deg]...Angle between zero and the current vector
P [W]...active power of the harmonic

Q [VA]...reactive power of the harmonic

S [VA]...total power of the harmonic

Logarithmic...switch between logarithmic and linear scale
Show percentage...switch between absolute (V,A,W,VA) or relative scaling. 100% is the fundamental.

Storing of data

Target: In this chapter you will learn how to store the data from power measurements.
Files (DEWESOoft Files)
Database (PMT and SQL Serwer)

When is which method used?:

Storing directly in Dewesoft is always used if you want to store the data with a high sampling rate
(e.g. 300 kS/s) and if you want to do calculations or special analysis also via post-processing.
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Database storing is always used for long-term measurements with a storing internval of minutes, hours
etc.The database further provides methods for automatic evaluation and report generation (e.qg.
EN50160, 61400-21 etc.) and the possibility to store data of a couple of measurement devices in a
singular database (e.g. monitoring systems).

Notice: Please don't use both storing possibilities at the same time with different storing times!
2.5.1 Storing of data in files (DEWESoft)

Activate the measurement mode and click first "Channel Setup" and than "Storing"

J Ch, setup L |
4

On the input screen for the storage are the following options available:

N i DEWESoft 7.0 RC26 _ T
PLY) J i S

Measure fnalyze o Setupfiles | Ch. setup | Measure | & Help | @ Setkings
| \"I i) o B
a 2 | 5 PR . =2 | 00
e l-lé l-Ié (Y T oo w»
Store Save Saveas  File details| Storing Analog Alarms Math Paower

Folder selection E Storing

h Data Data file options
ITest [~ Create a multifile
Falder }
CHiProgram Files\Dewetron DEWESOFE T Data I" Stop staring after

Storing options

Staring bype Skatic acquisition rate
Ialwavs fast =] I =]
[ Start storing autarmatically [zex] E]

Adjusted to 0,2 sec

Storing Type: In general data can be stored in 4 different ways in DEWESoft.

Storing options

Skaring bype

Ialways Fask j

always slow
fast on krigger
Fast on krigger, slow otherwise
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fast (always fast) Data always stored by full acquisition rate.

slow (always slow) Data stored by reduced acquisition rate - e.g. by seconds
(Static Acquisition rate). Here average (AVG), RMS, maximum
(MAX) and minimum (MIN) will be stored.

fast_on_trigger Data stored by full acquisition rate when trigger condition is
true.

fast_on_trigger_slow_otherwise Similar to "fast on trigger”, but the data will stored by reduced
acquisition rate when trigger condition is wrong.

Static acquisition rate: Data build with reduced acquisition rate - e.g. by seconds. The average (AVG),
RMS, maximum (MAX) and minimum (MIN) calculated.

Data File Options: Filename and path.

Multifile Option: Enable the multi file option and conditions.

W Create a multifile

v Make new file after IEDDD IMB j

Make new file after: Set the conditions when DEWESoft create a new file (only multi file mode).

Setup: Set how to build the filename in multi file mode:

Filename setup x|

Marne prefis [T date of staring [T time of gtaring v rnultifile

I_I,I_I,I_I,I_I,I_mm_u:ld j Ihhmmss j Start IU vl

Drata_swmm

Ok ][ Cancel

Stop Storing after: Determine storing automatically after reaching the maximum filesize (not available
in multi file mode).

[+ Skop storing after IEDDD IMB j

Fast storing

"always fast" selected in storing setup.
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N DEWESoft 7.0 RC26 | orion-Dage |- o0x
e /) N :
A/ Measure analvze Setup files | Ch, setup | Measure & Help | <sy Settings
= o [+ 1+
Hi =] Hi "l - 0 ve w
Stare Save Save as  File details| Storing Analog Alarms Math Pawer
) Data
IDemo " Create a multifile
Falder .
C:\Program Files\DewetronDEWESoft 7\ Data I™ Stop storing after
Storing tvpe Static acquisition rate
Ialways fast j I.ﬁ.uto j
[~ Start storing automaticalky fsec] (=]
Adjusted to 0,2 sec
Change to the measurement mode "Measure"
Measure
Store and Stop buttons are now visible top left on the screen:
N DEWESoft - Setup: demo storing.d7s E Mern left: 1703MB = 0,0332 sec !: ST I = =
yLN o) \ . ! 2 il
/) Measure analvze Setup files  Ch, setup | Measure Diesign £ Edit @ Help 13 Settings
') O e B om |
Store Pause Stop Freeze Overview Scope Recorder AL .
5l = =1 =3 =]

{=] =

[C1%) wFo

[~ Tramsparent |

[+ Urified properties

=]
fckual -
=
fchannel =l
=]
[Fast(0.15) |
=

Upper limit
[~ use IUJD Y
Lower limit

|7 [ Use ID,D i
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@

Ao ...Start storing

o

Stop .
...stop storing

...freeze the screen, measurement is still running

-
_,Q
e g
=4
m

Pastee ...stop data storage for some time

After storing your data you can change to the analyze mode to view your data.

r-,; \ . A Y

A Measure Analyze

No you can use DEWESoft tools like Replay, customize the screen and so on.

4 - DEWESoft - Datafile: Demo.d7d - o x
./ Measure Analvze Datafles  Setup Rewigw Prink Export Diesign £ Edit @ Help 3 Settings
e W - X, = B = B N Events
Play  Replay speed: 1n Mode  Sound Save Overview Scope Recorder FFT .
E= = = =l R =
23
Search Q

[C1E) wFo

[~ Tramsparent |
¥ Urified properties

a2
Jctual |
L=
fhannel |
a
[Fast(0.15) =
a
’7 Lipper limit
[y
Lowver limit

|7 I Use ID,D e

To view an older measurement choose the analyze mode an select your stored file witch is shown in the
file dialog.
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2.5.1.2 Slow storing

2.5.1.3

Before reading this chapter you should refer to "Fast storing".

[ g t. DEWESGft - Setup demo storlng d7s

N |
J Measure nnalyze Setup files

Ch, setup

Measure

| o Help Sattlngs

. ﬁ S [+1+} & &
5 =R = o | T 1Y) | Q0 ¥
Store Save Save as  File details| Storing Analog Alarms Math Power

Folder selection B storing
|) Data Data file options

Falder
Ci\Program FilesiDewstroniDEWESoft7\Data

Storing options

Storing kype Static acquisition rate
Ialways slove j IU,Z j
[¥ Start storing automatically [sec] [~

IDemo slow ™ create a multifile

[ Stop storing after

The main difference to "fast storing” is the reduced acquisition rate by storing data - e.g. 0,2 seconds
(Static Acquisition rate). Only average (AVG),RMS , maximum (MAX) and minimum (MIN) stored.

Storing options

Skoring bvpe

Skatic acquisition rake

Ialways shaw j I':'J2 j
[zec] [= |

¥ Start storing automatically

To start the recording and analyze it is similar to fast storing.

Fast storing on trigger

This chapter intends to inform you about how to record data on trigger (“fast on trigger").

Before reading this chapter you should refer to "fast storing"
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\ FE DEWESoft - Setup: demo storing.d7s _ ST
iﬁj i A SRS Y S ;
Measure

| Analyze Setup files Ch setup | Measure o Help {TS Settings

[ _ 5 06 .
@ g g oo %2
Store Save Save as Flle detalls Stcnng Analog Alarms Math Power

Folder selection B storing
Data

Data file options

IFast test ™ Create amulkifile
Folder X
:\Program Files\Dewetront DEWESoft7\Data I Stop staring after

Storing oplions
Staring kype Stakic acquisition rate

Fast on trigger IAuto -

[ Start stoting automatically e =)
Adjusted to 0,2 sec

Trigger setup

[~ Pretime [~ Post time ™ HaldaFf time [= | Post tims extension
- ms - ms I' ms
Start trigger setup Stop trigger setup
Start storing conditions Stop storing conditions

Our example shows the settings in case of leaving the range of wltage.
Assumption:
nominal woltage 230 V

Case 1: If the woltage is less then 200V or greater then 250V the recording should start for 5 seconds.
Case 2: Like Case 1, but the recording should stop if the wltage is in the range of 200-250V.
Case 3: Like Case 2; if the current is below 0,1 A the recording should never start.

25131 Casel

Add an condition to start the recording: "+" (start storing conditions)
Start trigger setup

Start storing conditions :

Click "setup" for your settings.

Simple edge on
Setup

Following settings must be made:

The channel witch starts the recording: Ul (press Ctrl to select multiple)
Value: RMS

Mode: Window

Lewve Range
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Upper Level: 250V
Lower Level: 200V

Condition setup ) x|

All chs l,ql ] ]data _:j
Ut
Yalue RM5 =
Mode Wﬂ
|Leaves range :_j
Upper lewel ]250— W
Lower level 1200 u
Lxl Rgmg

el

AT

In the bottom of Window you will see the trigger level (yellow) an the current measured value (green).

Now you can test your settings by producing a trigger. You should see a white bar: the settings work.

l
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Furthermore the pre and the post time can be set:
The recording starts 1 second before the trigger event an stops 4 seconds after the event.

v Pre time [ Post time
|1IIIIIIIII ms |4IIIIIIIII ms
Now the setup is complete.
Change to the measurement mode.

Note that the the Store button changed the name to Arm and there is an additional Trig button.
Click "Arm"

(S

Arm

In case of a trigger the recording will start automatically and you will see the red bars.

DEWESoft - Datafile: fast test.d7d |5 Serbufiofime [ o12MB B cPuisisse |- O x
AN Li Y| 5::'
L)) 1L »

/) Measure Analyze Setup files Ch, setup Measure Design g Edit & Help (3¢ Jettings
@00 0O B m m m ..
Arm Pause Trig Stop Freeze Overview Scope Recarder BT .

|| | =i U1, -[%]

= Search

| + | Cols |3 'l

[" Transparent ‘ - |

I
I]I:I.
||
&
=
ol

[V Unified properties

IChanneI j
[Fast 0.1 5) |
r Upper limit

[~ Use |0,0 W
r Lower limit
r s [0 y

¥ Show caption

&+ Auto £ Manual

(=¥

You can edit your data in the "Analyze" mode.
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2.5.1.3.2 Case 2

Required: You have worked through Case 1

Now add an stop condition: "+ Stop storing condition”

Stop storing conditions | e |
Simple edge on U 1
L . Set
Trig=10%
The settings are similar to start conditions.
Difference: now the achievement of a trigger level is important:
"Enter Range"
x|
all chs |p,1 | Idata j
U1
Walue RIS ¥
Mode I'Winl:lcnw "'I
IEnter range j

Upper level IZSEI W
Lower lewvel IZDD W

ol g Trig
Lwl O

L] ] e
LT

Test your settings.
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2.5.1.3.3 Case 3

Additionally to Case 1 or Case 2 a further "Don't store" condition can be defined.

+ "don't store conditions"

"Don't store" conditions | o b |

If the current is less than 0,1A the recording should not start.

The settings are similar. Here we set a lewel for the current I1.

Condition setup A

]

[Rms

| =
I'-'ll Walue
Mode
|Belaw

DATA WILL BE STORED

Trig level iIII. 1 il

El
=l
ILE'-.-'E| ;I
=l

Lvl O
+

Trig

Storing is similar to Case 1.
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2514

252

Fast storing on trigger, slow otherwise

The storing is similar to "fast storing on trigger”. In addition the data stored "slow" normally.

The operation is similar to the examples abowe.

g DEWESth Setup: demo storing.d?s _ = lmhes

A RS N — |
\/ Measure  Analyze ~ Setup files |Ch setup | Measure @ Help {3 Settings

[ 5 Lr 1] ;
@ o g oo W
Store Save Save as Flle detal\s Stonng Analng Alarms Math Power

Folder selection E Storing

|_) Data Data file options
IFast kst ™ Create a mulifils
Folder

C:\Pragram Files\Dewetron DEWESaft7\Data I Stop storing after

Storing options
Storing kvpe Static acquisition rate

IFast on trigger, slow otherwise j IU;5 j
[sec] [~ ]

[ Start skoring automatically

Trigger setup
[¥ Pre time ¥ Post time: ™ Holdaff time [ Past time extension

IIDDD ms 4000 ms If ms

Start trigger setup

Start storing conditions — Stop storing conditions —

Setup o

Stop krigger setup

"Don't store" conditions 3

Storing of data in database (PMT)

In this chapter you will learn how to save DEWESoft data in a PMT database.
Required:

Knowledge of Power functions in DEWESoft.

Installing PMT4 and database plugin.

Following steps are treated:

Sawe a value with a certain interval in database.

Sawve a power module
Sawve on trigger (fault records)
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Store a value in database

In this example a wltage U_L1 should be measured and be stored in database every minute.
Fist of all connect the wltage and denote the channel "U_L1".

Now open the "Storage Plugin" in DEWESoft:

.

dg.DB SED-r-age Flugin

il DEWESoft - Setup: dbtest.d7s Internes Mikrofon (OTH = & X

%, =
Analysis Setup files Ch. setup Measure a Help {_cx Settings
T g 355 e 0o o
g | B = | ™ | o0 W L
Store w: Save as File details Storing Analog Math Power dg.DB Storage Plugin

k) Haome L\@ Devices ﬂ Channel Storing ﬁ Alarm Events

Systemn settings | Tire Sync | Lagizal channels I Channel storage groups|

System Info

[T Enable test plan processing

Inztrument|D: '_‘I : | Instr. name: PMTLOCAL [7] Enable SMMP Service

1.0
Storing
Outhox path: o houthox E] Memary Outbox
Slow Trig. buffer size: _"I_ : -_ Enable Plugin outbox sending
Backup Time [d]: =\'_30 : ._ Activate Plugin
Streaming Server localhost Test Streaming Connection |

SHMP Trap Target 1:
SHMP Trap Target 2

With the "Test Streaming Connection" you can check the connection to database - otherwise install the
database.
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[ PMT Hint e |

SERVERTIME:14.12.2009 07:43:55
wversion :2.0.6.193

Transferrate : 13.030,3 kb/s
Responsetime: 15 ms

Next, define the device (module). With this device you will find your value later in PMT.

I\@ Devices
In PMT the data are distinguished not only after measuring channel, but also after modules (virtual
device).
Several virtual devices can be thereby defined in the measuring instrument or also several measuring
instruments in a database be united. You only see modules (virtual devices) - it makes no difference
whether all these modules on one measuring instrument or on sewveral.
Example: In a transformer station 2 lines are measured, in another one. So you will see 3 lines you can
analyze.

First of all click at the bottom of the window, after that you can denote the new module (Linel in the

picture), finally verify your settings .
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File details  Storing

£ CAPTION

PMTLACAL Mo device
k:Linel

1200 B 3 5 N KA ) 323 I e e R |

The next step is to assign the channel:

@ Channel Staring

Module index: select your virtual device (module): Linel
"CAPTION" and "UNITSTR" should be available (wltage channel).

LOGCHANNELCODE: select here the name of the channel which the measuring value should have in

database later (LOGCHACODE indicates the internal CODE of the value).

Channel Group: choose the allocation to the memory group - here the the recording intenal is set.

STORING must be set to store the channel.

VALID (first column) becomes green if all your settings are OK.
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G [+1+] i

op— g o i
@ g g L B = 33 w
Store Save Saveas  File details Storing Analog Math Power

7 Home g Devices B' Channel Storing @ Alarm Events
Channels | Full FFT Spectum

D'rag a columin header here to group by that column

£ WALl MODULEINDE®  CAPTION LUMITSTR LOGCHAMMELCODE  Channel Group STORI ARR& LOGCHACODE
! 0101 0

s AN L 8 20 4 B B i = L]

As soon as you change to the measure mode the data will be recorded and you can take a look to the

value in PMT.
Saved values:
RMS
AVG (average)
MAX (biggest measuring value in the storing interval)
MIN (smallest measuring value in the storing interval)
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i ; : AL : 65 i)
A\ x DEWESoft - Setup: dbtest.d7s |E Mem lefi: 1734MB |@: 0,666 sec |i CPU: 6550 % X
"'/) Acqms.ltlon Analysis Setup files  Ch. setup | Measure Design ‘ﬁ Edit i Help 13y Settings
@ VOO B m m m ..
Store Pausze Stop Freeze Overview Scope Recorder FFT .
.IHIEH = ] 2% =
— Caarq q
Display name
Overview
Icon
B -
Arrangement
[ Move |eft ][ Mo\.'eright]
Remove
[ Remove display ]
Select template
|Cusb::rn v|

With selected template
[ Add as main display ]

[ Add assub display ]

T I P You DON'T NEED the DEWESoft storing functions. Saving in database starts as soon
as you change to measure mode.

It's up to you, to use the storage in files but it's independent of the storage in the database.

View a value with PMT:

Start the PMT and sign in:
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Welcome to PMT i x|

Pleaze login to PRT:
Hoszt: -
Ilzer name: |a-:|min |
Password: s |
[] Start new Seszian
Begister | Login Cancel |

Next Click "Visualisations" and "add visualisations"

4

Wisualisations

-

87

B DEWETRON Process Monitoring Tool 1= x|
General Wiz kion
) Lieny
47 Group Yisible " ﬁ & ﬁ; Help
|E ulkivigw L !a\ 4 ﬂchange password 1 Close
) Wisualisations  Maintenance  Status "
Kiosk Mode - Show Start Window
General I
=
Visualisations _____[JF
EHS Root Power Monitoring Tool
PMT
tare about the handling of the Program you can learn in the PMWT Manuals
If you wiant to learn more about our products visit our DEWETROMN Homepage
[i§) unsr 1ep 01 Forwishes, Ideas, bug repors etc. please follow this link DEWETRON QS System
I windrep_2 . :
O windreps Or just send us an E-Mail
I windreport
I windspeed
@ Vizualizations
@ Devices
..\"'\g Meazsurements
»
[-]

PMT v:4.3.57.783  Administrator

Next choose "RMS Diagram":
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i

RS Diagram

% Select visualisation

=101 x|

T

&

FkS Diagram FFT Diagram Alarmz
R epaort Topalogy Trigger
Chema Looghbonk, Sum repart
il
i’ o

M easurements Fyplot Ewentz

i
™ & 7
dizdip Olap Local Full FFT
= iz b
Frequency waluation YEO Report YWindreport
curve
Yertical RS
Ok,

Enter a name for the report - "U Demo" and click "NEXT".
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RMS Setup Step 1 - General Settings

Default | todule Switcher | Eventz / Alarms |

Captior; ILI Dremal

Description; |

[+ Show chart legend
| Flagging enabled

[+ Awito refresh

[+ Show chaninel limits
[ Hide empty Channels
[ Hide Legend

[+ Round time asis

Drata Paints
i* Raw Data
i Time bazed
i Time bazed rounded
Default graph width; 7d ﬂ
Time base [s] | EO0
Yizible Legend Caolumnsz 1 il
—Rights:
Dwarer: |.-i‘-.dministrat|:|r ﬂ
Group: |r|:||:|t ﬂ
Read  ‘'Wite Execute

Dwner [+ [v
Group [w' |
Others: O |

89

x|

Frint Template

Mest »»

Cancel

Now you can define the diagram - in addition you must click on "Add sub graph".
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RMS Setup Step 2 x|

Lizt of Subgraphz

Caption |5TART |END

<Moo data o dizplags

Add zub graph

Edit zub graph

Delete zub graph

<< Back

Einizh

Now you can define the sub graph (Add sub graph).
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ssetpseps x|
—Sub graph data Helping linez at
Caption: ILI Start [2]: 0 il End [%]: 100 il
Left asi Right awi
<Mo data to display:
[w! Yisible Log [ [ Yisible [ Log
[w Minduto  Wal 0.000 [] Min Auta Wal: 0.0a0
[ MaxAuto Wal: 0.0a00 [ Max Auto Wal: {0,000 |«| 4 |, |»||+|—|./|x| ﬂ ﬂ
COL| &5 [SHORTDESC ~ |AMSTYPE |FIXEDTODEYIC| LOGICALCAPTION | MODULECAPTION | 15Ma|
<Mun data ta display:
b =il ‘ B ‘ B £dd math oK feree
Next add a channel (Add channel).
Confirm the following request with "yes".

Choose the channel U_L1 in the channel list:

© 2015 DEWETRON GmbH




92

Power Tutorial

M add Channel to Subgraph N

DEFAL| LOGCHACODE LOGICALCAPTION LMITSTR DESCRIPTION
I | 101 B 200000 THDEven_I_L23 %
I | 0 01 AB800000 THDEven_L_L3 %
I | 0101 E-4800000 THDEver_I_L31 %
| 0 0 B ER00000 THDOdd_|_L1 %
I | 1 0 B EBE00000 THDOAd |_L2 %
I | 01 01 BEB00000 THDOAd_|_L3 %
| 0 01 46200000 THDOdd_U_L1 %
I | 01 01 AFB00000 THDOAd U_L12 %
I | 10149200000 THDOAd U_L2 %
I | 0 01 B 2200000 THDOdd_U_L23 %
I | 01 01.ACE00000 THDOdd U_L3 %
I | 1 01 ESE00000 THDOAd_U_LH %
| 1 015E 200000 1 W
I | 0101 9F200000 1 W
| 0 01 39850000 iz W
I | O 01 40800000 2 W
I | 0 0154860000 1_23 )
| 1 018B 250000 1 W

0101C0 860000 _EM W
I | 0 0 39820000 1)_L12per W
I | 0101 20820000 1_L1per W
I | 001 34850000 Lz W
I | 0 0184820000 1)_L23per W
I | 0101 34820000 1_L2per )
I | 001 42850000 _L3 W
I | 010156820000 1)_L31per W
I | 0101 45520000 1J_L3per W
|

ISR aa R nlntalninlinia]

Rezet Wiew

[ Show Hamnonics

Ok LCancel |

| |

In case of AC you have to choose RMS (In future Setups
module - then the setting must remain on Average).

Verify with "OK".

usually calculated values used in the power
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Series Eigenschaften
General | Statistics | Borders

X

—Storage
Shaort; |L|_L‘I |"J
i1 Min
Colar: [ clDlive ¥ ||
Dizplayforrmat; |1¢,1¢1¢|:|,|:||:| ﬂ () Max
i i1 Awerage
Time Offset [d] | 0
[ Fired to device
kodule; | ﬂ
O

Cancel

93

Now the channel should appear in the sub graph.

© 2015 DEWETRON GmbH




94 Power Tutorial

hrssetpsieps x
—Sub graph data Helping linez at
Captian: | U Start [%] 02 End[%] 1002
Left asi Right awi

<Mo data to display:
[w! Yisible Log [ [ Yisible [ Log

[w Minduto  Wal 0.000 [] Min Auta Wal: 0.0a0
[ MaxAuto Wal: 0.0a00 [ Max Auto Wal: {0,000 |«| 4 |, |»||+|—|./|x| ﬂ ﬂ

COL| A15 SHORTDESC RMSTYPE |FIXEDTODEYIC| LOGICALCAPTION MODULECAPTION =S
Left|L_L1 VG | | u_L1 1

Dielete Channel Edit Channel Add math ok Cancel

After confirmation with "OK" the sub graph should be displayed in the setup window.
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RMS Setup Step 2 x|

Lizt of Subgraphz

Caption START END Add =ub graph
] 1] 100

Edit zub graph

Delete zub graph

<< Back Einizh LCancel

Click "Finish" to store your settings.

Now the report should be displayed on the bottom left in the "Visualisations Navigator" of PMT.

B U demo
7] unzer rep 01
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EWETRON Process Monitoring Tool == x|

General Wisualisation
y Prinit {7 Leaend in Chart five T 1 &5 auto refresh
< G Prin @ 06.01,2010 10:52:13 - 07.01,2010 10:52:12 @ 0 eoendin Chart 1ol To0e 8 Ut elres .
= ! Expart Graph ﬁ CLap Show Legend TZ Active Trigger 2 # Marks j( Edit
Reporting  — Back. Forward  Load | o 1
& 2 Copy to Clipboard R chart axes kReset Marker & Points
File Data
M. on |U demo [Linel] a x
EHJ Root
{3 Demo Reports
I3 Standards
~{_J) Berichte
I ] B o e e L e e ) S e o] (e
)
I umser rep 01
I windrep_2
O windiepD3
I windreport
I windspeed
11:20 1344 1608 1832 2056 2520 01:44 04:08 08:32 0856
E|SHORT DATETIME OF MaRE| CURWAL DATETIME OF hMARE STATISTIC: | STATISTIC: DISPLAYFORMAT Ml s QUANTILSY
Freq 0,00 ¥ #4000
@ Visualizati U_ms_L1 0,00 ¥ 440 00
Bl 0,00 #4000
@ Devices
\" Measurements
»

PMT +:4.3.97.783  Administrator

Double click to open and to chose the module.
Choose the module "Linel" and click "OK":
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=01 x|

M Module Selection : :

Direct Selection |

Histar Grou
- : Drag a column header here bo group by that column
Group Module | Dewetion
Dewetron Leistungs... |.‘3«nlage
Dewetran Pawer
Dewetron Lime1

Clear List oK LCancel

Now you see the diagram with the displayed values on the right.
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% DEWETRON Process Monitoring Tool == x|

General Wisualisation
y Prinit 7 Legend in Chart five T 1 &5 auto refresh
< G Prin @ 07.01,2010 11:02:55 - 07.01,2010 11:03:53 @ 0 eoendin Chart 1ol To0e 8 Ut elres .
= ! Expart Graph ﬁ CLap Show Legend TZ Active Trigger 2 ¥ Marks j( Edit
Reporting  — Back. Forward  Load | o T
& 2 Copy to Clipboard R chart axes kReset Marker % Points

| File Data
Mavigation 18N U demo [DEWEZ600,Mo device]

m U demo [DEWEZE00/Mo device] [ U dema [] |Start Page

EHJ Root
{2 Demo Reports
{3 Standards
{2 Berichte
3254 -
23245 -
232,461 -
23244 -
23242 %-4--
2324 -
B U demo P R i e e e e e P e ook e e e ] et A o Lo A o o e e e s e e
=
B unser rep 01 amaed
I windrep_2 s
O windiepD3 '
B Windreport o B P L e T Fe et o e i Lo ey
A Windspeed [oic e e N RN N NRRRutuuupugs AR ApUpupNRpUpRpRpe) ASSpupupupuyu i) SApUpuppRRpupup SRRt pRptput PR (AP S
110256 11:03:02 11:03:08 11:0313 11:0319 11:03:25 11:033 11:03:37 11:03:42 11:03:48
| sHORT | DATETIME OF MaRE| CURNAL | DATETIME OF M&RE| STATISTIC:| STATISTIC! DISPLAYFORMAT  [MIN | b | QUANTILS: |
ULt | | | ‘ n.nn| |»‘m il | 23241 | 232.52‘ 232,41 |

@ Visualisations
@ Devices

" Measurements

»

PMT +:4.3.97.783  Administrator

More information to create a diagram and reports you will get in PMT manual.

2.5.2.1.1 Channel Group

In the menu "Channel storage groups" you can set the recording interval.

& Harre @ Devices t.'jl Charinel Staring ﬁ Alarm Events

| System settings | Time Sync | Logical channels| Channel storage groups
|

The following example shows a group DEFAULT with an recording interval of 10 minutes.
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g DEWESoft - Setup: dbtest.d7s
i@j ‘m \ / Setup files ‘Ch SEtL.ID‘ Measure

@ ig sy 0 B - 38

Store Saveas  File details Storing Analog Math Power

@ Hame @ Devices E Channel Storing ﬁ Alarm Events
| System settings I Time Sync | Logical channels| Channel storage groups |
Storage at rounded time stamps
CAPTION INTERWAL
DEFSLLT | 600
W[ [ I [E]=]a) [x %)% [=) /| .

Of course you can change the interval: For example 60 seconds.

You can also add different groups .
Examples: Group "fast" 10 seconds and group "slow" 600 seconds.
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2.5.2.2

g DEWESoft - Setup: dbtest.d7s

Y [ =
Analysis / Setupfiles | Ch. setup | Measure & Help 13y Settings
o o £ g o oo %
=R = 2y | o | o8 & |

e Emms
Store Save Saveas  File details Storing Analog Math Power dag.DB Storage Plugin

@ Horme !\"@ Devices ﬂ Channel Storing ﬁ Alarm Events

| System settings I Time Sync | Logical channels| Channel storage groups |

L

[v] Storage at rounded time stamps

CAPTION INTERWAL

fast 10

GO0

low

W] [ [+ ]=Ta ) = o] %]+ [F) < b

Verify your settings with .

[w| Storage at rounded time stamps

With this option you can specify that the storage always takes place to multiples from 00:00+recording
interval. Then a 10 minute value always recorded at 00:10, 00:20 and not between.

Store a power module in database - Quick Steps

Before you go through this chapter you should have done the chapters below:
- Measuring Power

The configuration of the analog setup and the power module in Dewesoft is required before using the db-
plugin (this steps are not described in this tutorial).

1) Power Module configuration - Example
Please consider that all calculations/parameters which should be stored in the database have to

be selected in the power module. For example if you want to do reports according to the
EN50160 a typical configuration of the power module looks like this:
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DEWESoft - Setup: EN50160 Star with AmpFLEX.d7s

&) rm N -
A/ Acquisition  Analysis Setup files | Ch. setup | Measure
= [ = Y L [+ 1) &2 ]
et = et e P e ;
Store Save Save as File details Staring Analog Videa Math Power dg.DB Storage Plugin
Power_Grid - + -—
Power system configuration Line frequency Qutput units Frequency source
3-phase star - | | 50 - | |\'\u' - | |\-'c|tage - |
[ Current channels Mumber of cydes Nominal voltage Calculation sample rate
“| Calculate line voltages 10 h 230 v B
Line to earth
u1 | Channels H Vector scope || Background harmonics |
A | o || g |U 1 vIV
uz2
S |t (L2 v | Harmonics 50 j Pph'a;e angles
u3 o
V| THD 0
|U3 ']"’ | Impedance
: /| Interharmonics
V| Symmetrical compenents
f Periods  Overlap
1 /| Period values 1 w|oe% «| [¥IFundamentals
<>' | el |I:1 'I-ﬁ = - || Symmetrical components
2 o Psttime  Plt time
| — 12 ~|a |l 10 120 min
L = =
()— |I4 'I“ Calculationoverlap 1 & % 1 @& % Duinterv, 3 s
|| Current fiicker
N M=

Other and special configurations are described in the “Power Tutorial”.

2) dg.DB Storage Plugin
As next step please switch to “dg.DB Storage Plugin”.
Most settings and selections which can be done in this plugin are just for the installation and
configuration of the different software (database, AppSener, PMT etc.) which is necessary to
store the data in the database and analyse it in PMT. So they have not to be changed.

Following are the most important settings described you need for basic analyses. The plugin is
divided in four tabs (Home, Devices, Channel Storing and Alarm Events).

At tab “Home” and “System Settings” there is a button “Test Streaming Connection”. Her you can check
if the connection to the database is OK.
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F
|

_Aj A:r.:quisiﬁon .Analks

@ o g

Stare Save Save as

4

DEWESoft - Setup: EN50160 Star with AmpFLEX.d7s

Setup files | Ch. setup | Measure

) acis () 83 "o

b

File details Storing Analog Video Math Fower

@ Hame I\@ Devices

ﬂ Channel Staring ﬁ Alarm Events

.{,

da.DB ﬁfdrage Plugin

System settings | Logical charmels I Channel storage groups|

Syztem Infa
&ctivate Plugin
InstrummentlD: 1

["] Enable

Irztr. name: PR TLOCAL

The following screen appears if everything is OK.

PMT Hint

[S5c

version :2.0.6.193

0 1 DEWETROMN PMT App Server

SERVERTIME:14.12.2009 07:43:55

Transferrate : 13.030,3 kb/s
Responsetime : 15 ms i

'

L

test plan processing

Slow Trig. buffer size: 1 = F.21.827
Storing
Outhiox path: d:houthox E] Test Streaming
Connection
Backup Time [d}: 30 ~. Sheaming Server:  127.0.01
Enable Flugin o
Time sypnc
"] Enable SHMP Service Time Server:
Syrc Inberval [5f 0 = [7] Syne System Time
Sync Method
@ Time UDP () SNTF
) Time TCP ) Dewesaft Time

At tab “Channel storage group” you can define the storage interval for the channels. If you want to store
channels at different time intervals you just have to add an additional storage group and allocate the

channels at tab “Channel Storing”.
Typical storage intervals are 10 minutes (600 seconds). The interval has to be typed in seconds.
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- - .  DEWESoft - Setup: DEMO_PMT4.d7s
4 ] N
T _/) Acquisiton  Analysis Setupfiles | Ch.setup | Measure
] ] 3 oy (=
Store Save Saveas  File details  Storing Anslog  Video

@Hnme (2 vevices | (3| Charmel st _ﬁ[ Alaitn Events

da.DB Storage Flugin

No A/D hardware = @z

Setup messages || g Help (g Settings

System settings | Logical channets Ehame\stmagemm\

Storage at rounded time stamps

Frequenz
DEFALLT

|V BN 2 = e e I

CAPTION INTERWAL

If you change the settings they have to be confirmed with at the bottom of the window.

Note: Storage intervals below 10 seconds are not supported!
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At tab “Channel Storing” you can assign the different channels to the different storage interval. At column

DEWESoft - Setup: DEMO_PMT4.d7s

y AN
“, Acquisition Analysis Setup files Ch. setup Measure
[+ e
LI LI - - .
@ &y & = e 00
Store Save Save as File details Storing Analog Video Math Power dg.DB Storage Flugin

Devices | | Channel Storing ﬁ Alarm Events

@ Home

Channels | Full FFT Spectrum

£ Walll MODULEINDEX CAPTION LUNITSTR LOGCHAMMELCODE  Channel Group STORING  ARR& LOGCHACODE MODULEINDEX
# ) b PMTLOCALMo devi| Input ° DEFAULT v YARIABLET 4234367236
) | PMTLOCAL Mo devi| Channel 0 - DEFAULT v YARIABLED 4234367236
& | PMTLOCAL Mo devi| &l § A I_L3 DEFAULT v 010147860000 4234367236
& | Power 0 PFper - PFper DEFAULT v 010100820000 4658183236
&2 | Power 0 Sper YA Sper DEFAULT v 010103820000 4658183236
& | Power 0 Cper Yar Qper DEFAULT v 010103820000 4658183236
&0 v |Power 0 Pper W Pper DEFAULT v 01010F820000 4658183236
& | Power 0 Iper A Iper DEFAULT v 010108220000 4E38183236
&2 | Power 0 U per W Uper DEFAULT J 01010C820000 4E38183236
& | Power 0 (H War OH DEFAULT v 01010380FFO0 4E38183236
&0 v | Pawer 0 DH ar DOH DEFAULT J 010183200100 4E38183296
&2 | Power 0 o] ar i} DEFAULT v 010183200000 4E38183296
&2 | Power 0 PF - PF DEFAULT J 010100800000 4E38183296
&2 | Power 0 S A S DEFAULT v 010103200000 4E38183296
& v | Pawer 0 2] i 2} DEFAULT J 010103200000 4E88183296
&2 | Power 0 P W P DEFAULT v 01010F200000 4E88183296
&2 | Power 0 PF_L3per - PF_L3per DEFAULT J 0707143220000 4E88183296
&2 | Power 0 S_L3per R S_L3per DEFAULT v 010145820000 4E38183236
& | Pawer 0 (_L3per i O_L3per DEFAULT J 01013FE20000 4E38183236
&2 | Power 0 P_L3per W P_L3per DEFAULT v 010148820000 4E38183236
&2 | Power 0 I_L3per & I_L3per DEFAULT J 010147820000 4638183296
&2 | Power 0 _L3per W _L3per DEFAULT v 010148820000 4638183296
& v |Pawer 0 QH_L3 i OH_L3 DEFAULT J 0101 3FE00100 4638183296
& v Power 0 DH_L3 WAr DH_L3 DEFAULT v 010186800100 4633183236
&2 v Power 0 D_L3 WAr D_L3 DEFAULT J 010186800000 4633183236
&2 v\ Power 0 I_rmz_L3 A I_rmz_L3 DEFAULT v 010147210000 4633183236
& v |Pawer 0 U_rmz_L3 Y U_rms_L3 DEFAULT J 010143810000 4633183236
& v Power 0 PF_L3 - PF_L3 DEFAULT v (010143200000 4633183236
& v Power 0 S_L3 WA 5_L3 DEFAULT J (010145200000 4633183236
& v Power 0 a_L3 WAr O_L3 DEFAULT v 01013F200000 4633183236
& | Power 0 P_L3 W P_L3 DEFAULT v 01014B200000 4633183236
& v Power 0 I_mm_L3 A I_rm_L3 DEFAULT v 010200000074 4633183236
& v Power 0 U_m_L3 Y U_rm_L3 DEFAULT v 010200000073 4633183236
& v Power 0 PF_LZ2per - PF_LZ2per DEFAULT v 010135820000 4633183236
& | Power 0 S_L2per WA S_L2per DEFAULT v 010131820000 4633183236
& v Power 0 Q_L2per WAr O_L2per DEFAULT v 010128820000 4633183236
& v Power 0 P_L2per W P_L2per DEFAULT v 010137820000 4633183236
& v Power 0 |_L2per A I_LZper DEFAULT v 010133820000 4633183236
& | Power 0 U_LZ2per Y U_LZ2per DEFAULT v 010134820000 4633183236
& v Power 0 QH_L2 WAr QH_L2 DEFALLT v 010128800100 4633183236
& v Power 0 DH_L2 WAr DH_L2 DEFALLT v 010185200100 4633183236
& v Power 0 D_L2 WAr D_L2 DEFALLT v 010185200000 4633183236
& | Power 0 I_rmz_L2 A I_rmz_L2 DEFALLT v 010133810000 4633183236
& v Power 0 U_rms_L2 Y U_rms_L2 DEFALLT v 010134210000 4633183236
& v Power 0 PF_L2 - PF_L2 DEFALLT v 010135200000 4633183236
& v Power 0 S_L2 WA S_L2 DEFALLT v 010131800000 4633183236
&2 | Power 0 a_Lz2 WAr a_Lz2 DEFALLT v 010128800000 4633183236
[» T Ton] [ ]+ [5] 1

If you want to store transients with the analog signal as well, the analog channels have to be assigned at

© 2015 DEWETRON GmbH



Power User Manual 105

column “LogChannelCode”. For example the analog channels Voltage 1, Voltage 2 and Voltage 3 hawe to
be assigned to the logchannelcode U_L1, U L2 and U_L3.

&2 | Power 0 Yoltage 3 Y _L3 DEFALLT 010143560000 4688183236
& v|Power 0 Vaoltage 2 W _Lz DEFALLT 07101 34860000 4E88183296
&2 | Pawer 0 Waltage 1 W _L DEF&ALLT 0101202860000 488183296

If you want to store other channels than power module channels in the database, please use the Power
Tutorial.

At tab “Full FFT Spectrum” you can select if you want to store the Full FFT for wltages, current, power
and reactive power for the different power modules.

DEWESoft - Setup: DEMO_PMT4.d7s

B
,-\"\ § (o Y
: /‘ Acquisiion  Analysis Setup files | Ch. setup | Measure
~a i = = -l 2 00
.-E .'E ol A= bl i Q0 ... e
Store Save Save as File details Storing Analog Video Math Power dqg.DBE Storage Plugin

: 5
Devices U] Channel Staring |I Alarm E vents

[ Chanrels | Full FFT Spectium
Harmonic Storage | Copy Channel data |
CAPTION Storage Group Hominal Voltage Voltages Current Power Reactive Power Line Voltage
PRHTLOCAL/Mo device -1
Power 0 230 o o

At tab “devices” you can rename the different power modules if you have more than one.

DEWESoft - Setup: EN50160 Star with AmpFLEX.d7s

&) S
__,/f/ Acquisition  Analysis Setup files | Ch. setup | Measure
- o : %2 1 '.. = 09 A
0 Ll L | P =y = inli} IS
Store Save Save as File details  Storing Analog Video Math Power dg.DB Storage Plugin
@ Home l\@ Devices ﬂ Channel Staring ﬁ Alarmn Events
£ Bazics Trigger
CAPTION MOMIMALY!I OPERATING STARTLOW STOPLOWF STARTHIGH STOPHIGHI SLOPETRIC SLOPETIME
DEWEZE00/Mo device -1
b |Power 0 230 230 90 92 110 108 5 40

The last tab is “Alarm Events”. Alarms are important if you want to store transients. It's for example
important for the DisDip Statistics at the EN50160 report. At first a new Alarm has to be created. At first
basic settings like nominal wltage, operating wltage, the pre-, post-, holdoff- and max. storage time has
to be selected. The maximum for the storage time which is supported is 10 seconds. The values have to
be entered in milliseconds.
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= & e DEWESoft - Setup: EN50160 Star with AmpFLEX.d7s
L oy N\
/ noqulsmon Analysis Setup files Ch. setup | Measure
(¥ = (1 = i ’_i e, L] i L _. 2 _-. 2
Ll =] L] 2 (] e i 00 -y s o
Store Save Save as File details  Storing Analog Vldeo Math Power dg.DB Storage Plugin

U“ Channel Staring

@ Home [\@ Devices

ﬁ Alarm Events

([ | )
Als_CODID CAPTIOM MODULECAPTION PRETIME POSTTIME
» 1 Band Power 0 1500 3500
Alarm Event Detail PY
Indes: i} Alarm Code: 1 MNominal Yoltage: 230 Alarmn reset settings
[7] Activate alarm event - R
Madule: P 0 - Operating valtage: 230 0 Immediatly
Qe P g i Flagong
Caption: Band Pretime: ‘ISDD}: [ Crosstriagsr (@) On Condition
ime: [ . . -
Opcode at event start: :] Rl SSDDE [T] Posttime Extention () After [] 0=
Haldaff Time: il = i
Dpcecels S :] Max storage time: ‘IDDDD'E: Storage type
(1 None [mz] @ Fast [ms] () Slow [5]
STO LOGCHACODE COr EVEl STO ALARMIN
1|Power 0/U_L1per 0
2| Poweer 0/U_LZ2per 0|  Start Conditions
Vv
j E”We' Ejﬂ-ﬁpe' g ID Type RE Mode Levell  Level 2
‘DEr }
= — 0| Sety data window 253 207
B| Power 0/U_L2 B E u] || |.| |
B|Powwer 0/U_L3 B E ]
Stop Conditions
Type RE Mode Level 1 Lewvel 2
D|m|data | @1 | windaw 2484/ 2116
100D EEE [a]*]«[=] F b Jau]« » [ [F]=] = [alx]«[=] F b
(oo | [

As next steps the channels which should be stored and on which the alarm settings should affect have
to be added in the left tab. In this case the alarm settings are defined for the period values (U_L1per,
U_L2per, U_L3per) via the selection at “Condition” and “Event”. The analog signal just should be stored

so here is the selection at “Store”.
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\ s gedde & e DEWESoft - Setup: EN50160 Star with AmpFLEX.d7s
‘ (Fopp N
L _/ Acquisition  Analysis Setup files | Ch. setup | Measure
RE| RE| e ﬁ (¥ 00 § i i
. . I = e ] : 8 )
Ll =] L] Ll ) | 00 -y s o
Store Save Save as File details  Storing Analog Video Math Power dg.DB Storage Plugin
@ Home [\@ Devices U“ Chaninel Staring ﬁ’ Alarm Everts
Als_CODID CAPTIOM MODULECAPTION PRETIME POSTTIME
» 1 Band Power 0 1500 3500
Alarm Event Detail PY
Indes: i} Alarm Code: 1 MNominal Yoltage: 230 Alarmn reset settings
. [7] Activate alarm event - R
Module: Power 0 - Operating voltage: 230 Flagaing 2 Immediathy
Caption: Band Pretime: ‘ISDD}: [ Crosstriagsr (@) On Condition
ime: [ . . -
Opcode at event start: :] Rl SSDDE [T] Posttime Extention () After [] 0=
Haldaff Time: il = i
Dpcecels S :] Max storage time: ‘IDDDD'E: Storage type
(1 None [mz] @ Fast [ms] () Slow [5]
STO LOGCHACODE COr EVEl STO ALARMIN
1|Power 0/U_L1per o
2| Poweer 0/U_LZ2per 0|  Start Conditions
Vv
j E”We' Ejﬂ-ﬁpe' g ID Type RE Mode Levell  Level 2
‘DEr }
L = — 0| Sety data window 253 207
B| Power 0/U_L2 B E u] || |.| |
B|Powwer 0/U_L3 B E ]
Stop Conditions
[[n] Type RE Mode Level 1 Lewvel 2
0| gewp |data | @1 | windaw 2484/ 2116
(e[« P Imm]E]=]= [a]*]«[=] ‘ v | [w]e ]« » [ [F]=] = [alx]«[=] ‘ )
’ Export ] ’ Import ]

The last step is the setting of the alarm conditions for Start and Stop. After adding a new alarm you can
select type (data, RMS values, ...) the mode (window, slope,...) and the limits.
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r Iy
Edit Tngger condition - M

Trigger or: lData v] [ Dewesaft Editor

Data

Walue: lF!eaI data v]
Made: [ windos - ]
lleave v] ]
Relative condition
Upper level: 253 -
Baze
Lower Level 207 -

@ Mominal valtage

(1 Operating woltage

oK ] | Cancel

If all settings are done, you just have to switch to the “Measure” in Dewesoft and the data
starts to get stored in the database.

TIP: vou DON'T NEED the DEWESoft storing functions. Saving in database starts as soon
as you change to measure mode.

It's up to you, to use the storage in files but it's independent of the storage in the database.

Note: Storing in database is a slow process. So you won't see the first value exactly after the selected
storage interval in the database.

3) PMT

To analyse the data in the database please open PMT (username and password: admin).
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Welcome to PMT . |
-
Fleaze lagin ta PMT:
Host: PhT4 =
User name: |al:|min |
Password: e |

[] Start nevs Sezsion

Reqister | Login | LCancel |

Then switch to the tab Measurements (on the left). On the left side appears again “Measurements”. Via

double click on “Measurements” a window appears where you can select the time frame of the data you
want to analyse.

.
Time Selection

Start:  05.11.2013 - 085658 =

»

Favorites

End  0DB122013 ~ (035658

Last Day
Last Week
Last Month

1Day from Start
1 Week From Start
1Manth from Start

Set end to now

ak | [ Cancel
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o T T —
4} DEWETRON Process Manitaring

Genersl | Visualisation |

I
HLE 1::

Save Copy
Table Measurements

| M avigation

Measurements

B Measurement
15 Messungen

PHT w:4.616.1238 Adminiztrs

The measurements for the certain time interval appear on the main tab.

) DEWETRON Procet MBnTorng To8
I General | veuaisation |
- Th Load Fiter ‘ ‘19 y «r L y Q
= T Save Fiter = Server 127.0.0.1 < -8 4
save Py Load Show  Edt Import  Import Exort Delete Shink
Table Measurements Data Sewp enty Marin  Measurement Measurement | Measurement Database
Measurements
I
Navigaton
eme gen e
) Measuement
T 3 2 coun s ere 1 1o by it e
2 VEASUREVENTI INSTRUNENT woou.e smar ) useRNANE
b asemer/mmoca == 211200 9201 |z 12003 0 |
| ezseserer mamocar [FoverTest (20112012 94201 [z8.112073 9030 |
NS
e
g Messurements
< KX i '
[T cabi6128 acninsiaor T T T T il

Then switch to visualisations and you will find all visualisations which are in PMT implemented as
standard. There are a couple of folders with different visualisations. Just select the visualisation and open
it via double click on the measurement.
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"0 DEWETRON Process Monitoring TooT ™ S e e
a
General | Visualisation {

B f
i L# 1::: :::: 9 @ : Server 127.0.0.1 e @ @ Q

‘ Copy Load Show Edit Import Import Export Delete Shrink

Table = Measurements Data Setup entry Marlin Measurement  Measurement Measurement Database
Measurements
EEmeeeee e

Messungen

Drag a column header here 1o group by that column

5 (& Deme Fegony

WEASUREMENT| INSTRUMENT WODULE START END USERMAME
[Eﬁ i*a;"l)ﬁ Autorepo | sas4ssrand|PuTLOCAL [Linet |28.11.2012 19:42:01 [26.11.2013 12:43:40 |
B Standards | 4ms4san4T|PUTLOCAL |Poser Test 28112013 19:42:01 [28.11.2013 15:43:40 |

=) Hamonics
[ Events
1= ENSO160Star
13 ENSOTE0Delta
1) ENSDTB0 1 Phase
|5 Reparte DE
[~ Solareport 3

D1.0 AMS Graph U, f >

D3.0 AMS Graph P, 0

D4.0 RMS Graph P, . cos_phi
D5.0 RMS Graph Ustar, Udelta
DE.0 Flicker Pst, Plt Delta

D7.0 Flicker Pst, Plt Star

D8.0 Trarsient List

D81 Ewent List

DB8.2 Alarm List

S1.0RMS Graph U, f 1Phase
S52.0RMS Graph U. | 1Phase |77
S2.0RMS Graph P, O 1Phase

A4 RMA Granh P [ ens nhi 1Phase 2

m

islislislislislislislislislislislis) is|is)

Finally you see the graphs respective the reports you want.

General | Visualiation
= -
< o Pt @ 12.07.2013 12:37:30 - 23.07.2013 22:10:00 @ B L cosud iy a1 ave el S ante ey
& MegortGraph  @oLap Show Legend Tz Active Trigger2 ¥ Marks
Reportin ..
PO [ Copy to Cipboard chartaxes  TRResetMarker  © Ponts
Data

Back RAW Forward  Load { & Neue Arm

=
Visualisations
& o Root
53 Repotts EN
Y
1 Example Autore|
1 Standards
o e

(5 D5.0RMS Graph Ustar, Ude.
5 DB.0Flcker Pst, Pl Deta

D D7.0Flcker Pst, PhStar |~
D) D80 Transient List

B 51.0RMS Graph U, f 1Phas:
(5 520AMS Graph U, | 1Phas:
3 S3.0AMS Graph P, 0 1Pha:
) 54 RMS Grapt

Imr 146161238 | Administator Il 1L I Il
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100

U]

Page  10of 13

Power Quality Report EN50160
Report generated: 06122013  09:20-16
User UARLIN
POWER MEASUREMENT
Administrator
Location: DEWEST1
Feeder: Power 0
Report Start: 12.07.2013 12:37:30
Report End: 23.07.2013 22:10:00
Signature
Overview
Value Uit Quantil (%) value max
Urms L1 V 95- ‘ 234_51- ‘ 236 4T
U_ms 12 V 55'- ‘ 235.33- ‘ 236.42
Ums 3 V ss‘_ ‘ 235_51- ‘ 237.90
THD_U_L1 % 55'. ‘ 2,12. ‘ 2,45
THD U L2 % 957. ‘ 1.97. ‘ 2,30
THD_U_L3 % 95'. ‘ z,ur. ‘ 2.34
R .
Frequency Hz ss'- ‘ 50.04- ‘ 50.07

How to save for specific standards can be found in PQ Standards.

Hints to set the fault recorder can be found in chapter fault recorder

© 2015 DEWETRON GmbH



Power User Manual 113

2.5.2.3 Installation notes DB Plugin and PMT

How to recognize whether the DB Plugin is installed?

Your DEWESoft menu bar should look _Iike:

\.#

i "..' 1 \r
» = @ GO kb =
6 !!!é lﬂé o it .

Store Save Save as File details Storing Analog do.DB St_nFage Plugin

This icon indicates the DB Plugin.

L a1

dg.DB Storage Flugin

If the icon is missing than check that the DB Plugin is enabled in the hardware setup and if it is
registered in the registration: "dg.DB storage Plugin".

TR
|Ana|og || CAM || GPS || Video || Math ||T|rning || Alarms & Events || Analog out || MNET |H Registration

OMJOFF Name | Version | Description | Vendor | -

Unused |AnalogOutput 2,00 Combustion Analyzer addon: Analog out Dewesoft D
Unused |TestBed 3.00 Combustion Analyzer addon: TestBed Interface Dewesoft

ﬁ dg.DE Storage Plugin Stores slow and transient data to database DEWETRON

Unused |PAD-AD1 Plugin 2.0 PAD Analog Out Flugin Dewesoft

Unused |EPAD_BASE2 1.6 CAN setup for EPAD_BASEZ2 Dewesoft

Unused |J1587 1.02 Driver for 11587 trudk interface Dewesoft

Unused |BatMan 1.04 Battery Manager for Ocean Server Systems Dewesoft

Unused |AutocExport 2.00 Automatic export with stop storing. Dewesoft .

Plugin properties (dg.DB Storage Plugin)

Registration status
TRIAL (07.01.2010)

| o || concel |

If the DB Pugin isn't available there, install it first.

For more information, see the PMT4 Manual.
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2.6 Additional measurements
Other related tasks may include:

Energy Calculation
RPM measurement
Torque measurement
Efficiency measurement

2.6.1 Energy calculation

For the measurement of the Energy you can whether use the energy plugin or calculate it via the Math.

- Energy Plugin

If you use the Energy plugin the energy will be automatically calculated out of the active, reactive and
apparent power. An additional benefit is the automatically calculation for positive and negative energy
(e.g. recuperation at E-Cars, feed-in of renewables etc.)

You can also add additional channels, for example if you also want to calculate the energy of DC power.
Therefore click at the "+" at the bottom of the screen and select the channel and confirm it with the "OK"

sign.
,\ DEWESoft 7.0.6
A g A Y
- / Acquisition  Analysis Setup files | Ch. setup | Measure
! ! , [+ uve & £
O =E =E "% = b= Q0 LT )
Store Save Save as File details  Storing Analog Video Math Paower dg.DB Storage Plugin | dg.Engergy Calc Plugin
Fieset at aguisition start . .
T d I bled
l Reset Al ‘ Delete all Channels (@) Aways - Tiiggered counting enable
(1 bk Count if trigger channel - x> 05
=
Activ Colar Channel name Unit Inteqral filker Last value
I Fover O0/F_L1 whALL Wwh ALL 0
I Fover 0/F_L1 wih POS wh POS 0
I Fover 0/P_LT wih NEG wh MEG 0
I Focr 0P L2 wh AL wh ALL 0
I F-ve 0P L2 h POS wh POS 0
I F:ver 0P L2 wh NEG Wwh NEG 0
Power 0/P_L3Wh ALL wh ALL 0
Power 0/P_L3'wh POS wh POS 0
Power 0/P_L3 Wh NEG wh MEG 0
P | Poweer 0P wih ALL wh ALL 0
P | Power 0P wih POS Wwh POS 0
P | Paweer 0/P wih HEG wh NEG 0
P Power 0/0 Vi ALL With ALL 0
P Power 0/5 Vsh ALL Wih ALL 0
i [«] [+ 1> B[] [«

In this plugin you also can set the start time for the calculation at "Reset at aquisition start" with the
options "Always", "Ask" or "Newver".

Always .... The energy counter will be reseted every time you start the acquisition.

Ask .... a window will pop up and ask if the values should be reseted
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Dewesoft

=)

[0] Do you want to reset counter values?

[ Ja | [ Nen

)

Newer ... The counter will never be reseted and will continue at the last value

Furthermore you can start calculating on triggering on a channel. You just have to set the trigger

channel and trigger level.

In measurement mode you following will find the additional channels:

¥ @ PluginsPlugin/dg.Energy

Power O/F_L1wh ALL
Power 0/F_L1Wh POS
Power 0/FP_L1Wh MEG
Power O/F_LZ Wh ALL
Power 0/F_L2 Wh POS
Power 0/F_L2 Wh MEG
Power 0/P_L3 Wh ALL
Power 0/F_L3 Wh POS
Power 0/F_L3 Wh MEG
Power 0/F Wh ALL
Power O/F Wh POS
Power 0/F Wh NEG
Power 0/Q Varh ALL
Power 05 VAh ALL

- Math

115

To calculate the energy via the Math create an "lIR Filter" and select the channel you want to calculate

(e.0.

P) at Input.

Then switch from "filter" to "Integral” at IIR filter settings and disable "Filter low frequencies and DC" and
set the Scale to "0,000278" (= 1/3600) to get the output in Watt hours (Wh).
At output just type in the channel name you want for the calculation and set the right unit (in this case

Wh).

Note: As soon as you switch in the Measurement mode, the calculation of the energy starts (not at the
point at pressing "Store").
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IR Filter setup

T 2 by 7 " e
i =l ]
IN_True_Heading -~ D dt dtf )

IN_Height
IN_Time
IN_Latitude_abs
IN_Longitude _abs Scale 0,000278

IN_VXH

IN_VYH Response | Coefficents | Zeros &Poles
IN_VZH
Poner_Bat Fiter frequency response

Losses A - -/
Efficiency_P_Cont

Frequency

U_rm_L1

I_rm_L1 -

Filter low frequencies and DC

~

Mame Energy_Batt

Units Wh Color

| Preview I Values I Tima Axis |

Max value 1,25E004 Wh

Max 0 Wh

RMS 0 Wh

Average 0 Wh

Min 0 Wh

Min value -1,25E004 Wh
Templates - | save

] =

OK | | Cancel

In measurement mode you will find the new channel:

¥ oo Math
q'f Power_Batt

- Recuperation via Math:

If you want to calculate the recuperation in Math you at first need to split the power values in positive and
negative ones with the following formula:

G Latt | Formula if’P_Batt'=0,abs(P_Batt") 0}
e 3 P_werbr I e ===
- (1] EE4
- |\aiti Formula if(P_Batt<0,abs(P_Batt),0)

Caleul... |8 - W] Setup
@
. P_rekup s SE4

In this case P_\erbr is the positive power (power consumption) and P_reku is the negative power
(recuperation).

P_verbr=if(P_Batt">0,abs('P_Batt’),0)

P_reku=if('P_Batt'<0,abs('P_Batt"),0)

After splitting the power you again have to make an IIR integral with the same settings as mentioned
before.
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2.6.2 Efficiency measurement

The efficiency measurement is made with the math-library of DEWESoft.
In this example, the calculation is made for an electric drive.

The measurement of electrical power is done with the Power module.
The mechanical power is measured with rpm and torque.

1) Electrical Power
Set a Powermodule at the input of the drive set:

2) Mechanical Power
Run a rpm measurement and a torque measurement.

Change in the math-mode in the DEWESoft Setup.

L+ 1+
o
Math

Create a formula to calculate the mechanical power:

P mech=M*2*Pi*n/60

Name the formula "P mech" with the unit "W".

© 2015 DEWETRON GmbH



118 Power Tutorial

Formula setup N

Dutput Formula
Marne |P mech

Urits IW Color |

Shdv  [auto =

Max value 1038 W

Max 63,08 W

RMS5 0,04064 W

Average 62,96 W

Min 62,83 W

Min walue -1038W ——

v Butamatic mingmas

‘M'-2-3,142-'n’

|'M'%2%3 . 142%'n' /60 =
sichs | | |
‘ = | i | = | / | cos_phi_L1_HL =
cos_phi_LZ_H1
cos_phi_L3_H1
Lo ]~ | v | o] SR
DLl
| Signalz | leazure || Events | DH
DH_LL
DH_LZ
sqr sqrt abs sgn CH L3
Efficiency
trunc| round‘ tnd ‘ Frequency
Il Hl
logz | IDng‘ In ‘ exp ‘ I_L2 H1
IL3 H1
if | nar ‘ max‘ mir ‘ Irm_L1 LI

3) Calculate the efficiency

Create another formula to calculate the efficiency (unit "%")

Efficiency = P mech / P * 100%
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Formula setup N
Dutput Formula

ame |Efﬁciency
| 'Pmech’
Lnits I% Calor _ T‘ 1 00

SR div |.nutu j|1
Max value 2,163E004 %
\ PEE=X] = |
o 65.77 % |'P mech'/'P'*100 =
Average : b568% —— il e |'°'I |Math I
Min 65,58 %o ‘ N | ) | . | / | cas_phi_L1_H1 -
cos_phi_LZ_H1
cos_phi_L3_H1
‘(|)"“div‘mod‘ A

el
Min walue -2,163E004 % —— -

I Automatic minfmax | Signalz | Measure || Events | DH

DH_L1
DH_LZ

sqr sqrk abs sgn CH L3
Efficiency

trunc| round‘ rnd ‘ Frequency
Il Hl

logz | IDng‘ In ‘ exp ‘ I_L2 H1
IL3 H1

if | nan ‘ max‘ min ‘ IrmLi LI

4) Calculate the power losses

Create another formula to calculate the power losses

ate

P Losses = P - P mech
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Formula setup

Dutput Formula

ame |P Losses

Lrits

SR div |.nutu

Max value

Max
RMS
Average
Min

Min walue

v Butamatic mingmas

=1

5838 W

32,85 W
0,03414 W
32,76 W
32,66 W

-5838 W

'P'-'Pmech’

LLi

|'P'—'P mnech '
sichs | | |
‘ = | i | = | / | cos_phi_L1_HL =
cos_phi_LZ_H1
cos_phi_L3_H1
Lo ]~ | v | o] phiL
]
DLl
| Signalz | leazure || Events | DH
DH_LL
| : ‘ b ‘ ‘ DH_LZ
sqgr 2l abs sgn DH_L3
Efficiency
trunc| round‘ tnd ‘ Frequency
Il Hl
logz | IDng‘ In ‘ exp ‘ I_L2 H1
IL3 H1
if | nar ‘ max‘ mir ‘ Irm_L1 LI

The complete setup oft the measurement channels looks like the following:
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5) Measurement

Now the new math-channels are available in DEWESoft and can be used for measurement.

Examples: numeric display of:
P electrical = 96 W

P mech =62 W

Efficiency = 65 %

P Losses = 34 W

121
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2.6.3

DEWESoft - Setup: asm conver|=3 Disk lsf: 19,3 GB b= 10,0333 sec B CPU:10:5 %6 -0 x
A ) % E] |U' I! ' !
- Lopmeal
) Acquisition  Analysis Setupfiles  Ch.setup | Measure || Design |£] Edit @ Help {3 Setkings
W e = ) |l | b
Copy Paste Delete  lindelste I'~'1ej:ers InstrEments D\-'n'amic Po'v'.’er Mitrix Cliiher
p— | — = I ACT = o
== =] )| 711 s | =)
o
i F j-, Search Q
Lisplay name d .L’ LN =
IPower e ]
Icon n
.
" -
Iz
Arrangernent o U3
Move |eft ] [ Mowve right] I3 | ]
Remove o
[ Remove display ] =
¥ 56 Math
X P mech
Select template ¥ P Losses
ICustom j ¥ Efficiency
(*1+]
With selected template ¥ 50 Power 0
[ Add as main display ] > Phase 1
» Phase 2 LI

Connection of GPS

The installation of the GPS depends on the used sensor and how it is connected (COM, USB).

Please follow the installation notes.

To activate the GPS sensor in Dewesoft open the "Hardware Settings”, switch to "GPS" and select

"Dewetron V-GPS".

A\ Hardware setup

| Analog || CAN || GP3 || Video || Math ||T|ming || Alarms & Events || Analog out || MET || Plugins || Registration

GPS device Maps directories

[Dewetron v-ges

[+ ]

GPS not found

Com port
Version Not found

Serial number -
Receiver dynamic settings

| =

Differential mode

Update rate (Hz) -

Data available when signal is

strong medium weak

Add

Reniztratinn etahiz

Remove
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If the GPS can not be found select the port where the GPS is connected from the COM port dropdown
menu and hit the Refresh button. If the DEWE-GPS-CLOCK is connected to the DAQ-System via RS232
interface, select the onboard COM port (usually COM1 or COM2). Ifit is not connected via USB
interface, select

the COM port which is listed next to the entry "USB Serial port" in the Windows device manager.

For further information use the installation notes (Technical reference).
2.6.4 Connection of a Camera

It's possible to connect a camera to the device. After the installation of the camera go to "Settings" -
"Hardware Setup".

Switch to "Video" and enable "DirectX'. Then all connected cameras appear. Select your camera and
confirm with "OK".

e

| &\ Hardware setup | )

|Ana|og || CAM || GPS |w| Math || Timing || Alarms & Events || Analog out || MNET || Plugins || Registration |

I”| Gige
Photron FastCam

Found 2 camera(s)

|| Basler
]

MNa. MName | Enabled | Delay |
0 ArcSoft Webcam Sharing Manager Yes 0
1 HP HD Webcam [Fixed] Yes 0

File types for storing AVT file type for compression
() AVI <2GB

Registration status

TRIAL (03.02.2014)

| ok || cencel |

h

In the Dewesoft main menu you will find now "Video"
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DEWESoft 7.1.1 b244

/.'\ J AL
Acquisiion  Analysis Setup files | Ch. setup | Measure
- [ 5= Uo 7 @
@ o = | e [ e $)
= = ‘mm® - inl1}

Store Save Save as File details Storing Analog Video Math Power dg.DB Storage Plugin  ControlChannels
Store optiohs Frame rate

ahways fast - Diefault -

SL... ONJOFFZ] NAME VALUES SET
ArcSoft Webcam Sharing Manager
0 Unused Frame rate: 30,00 fps Setup

HP HD Webcam [Fied]
1 Unused Frame rate: 30,00 fps Setup

Please enable the camera you want in the channel list.
At store options you can select the storing interval.

If you click to "Setup" you can set additional settings for the camera like "Compression", "Resolution” or
the "Frame Rate".

Camera 0 {ArcSoft Webcam Sharing Manager)

Basic settinas Camera settings
==
Compression |YUY2 h |
PREVIEW - 5.9 fps Resolution |EdedSD v|
Frame rate | 0 h |
Ficture setup

In Measurement mode you can display the camerausing the Video button:
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2.6.5 rpm measurement

The rpm measurement can take place in different ways depending on the sensor:

e rpm encoder with woltage output.
e pulse output (encoder) - (higher accuracy, depending on the number of teeth).

2.6.5.1 rpm sensors with voltage output

The rpm measurement using sensors with woltage output is performed as follows:

1) Connect the output of the sensor to a module for measuring small wltages (DAQP-LV, MDAQ-V
etc...).

\ V 4
Tm E
D S
B Vi :1 0

Vu x1V £1000rpm

o

Note: To ensure that the parameters correctly you need to know the scale of the sensor (example: 1V =
1000 rpm).

2) Set-up the module accordingly.

© 2015 DEWETRON GmbH



126 Power Tutorial

Channel setup for channel 11 i x|

Channel settings DAQP-LY SNr:325569 Rev:100
Channel name I.—, Measurernenk I'u'u:ultage j
I- Range |1III j Y
Units |r|:|m Lowpass filker IlEIEI Hz j
Calar | Lowpass type IBessel j
Coupling IDC j
Min value IF Max value IF Trput bype IBipDIar j

Sample rate divider |1 j ISkjp ﬂ

MR | o furction
Input value Scaled value

10 ¥ ———— 10000 rpm

IEI |1 Y

equals equals 1,2869 ¥ 1286,9 rpm

1,2458¥ _——— 12458 rpm
I':' IlEIEIEI rpm 1,2170 ¥ 1217,0 rpm
Block si

Calibrate Calibrate ock size

from average from average -10¥ ———— -10000 rpm E Iisl 5

from RMS From RMS
—_— - I Average 4iZ RMS | I Min IIl Max
< | = | Ok, | Cancel |

Name the channel e.g. "n" with the unit rpm.

|n

Irpm

By reason that the signal changes slowly enough, a filter with 100 Hz would be sufficient.

Lowpass Filker 100 Hz j

Set the scale correctly. Example: 1 V = 1000 rpm
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T

equals

IlIIIIZIEI rpm

3) Measurement

Change to the measurement mode and use the new channel "n"
Example: n = 1247 rpm

DEWESoft - Setup: asm converter 01.d?s Mern lefR: 1632MB |/ t= 0,032 sec i P 0% |- & X
A Of LY I
A/ Acquisition Analysis Setup files  Ch, setup | Measure Design |£] Edit | @ Help {3y Settings
PR} N w ¥ A W @ e
7 @ ‘ H . } L ff\ Dvnamic POWEr Matrix Other

Copy Faste Delete Undelete

EIE S = A = | =l
Q

= 1380 ] 407
| + ‘ Cols [« Y
Ui
[~ Transparent ‘ - | n
|¥ Unified properties Uz
2
Nk}
’Avarage ; I3
= L ] J n
R M
IChanna\ _:! ¥ 58 Power 0
= » Phase 1
» Phase 2
!FESt L) M - Fhase 3
- Total/Power
i_i Upper limit = [FisElEnE;
mm| [ Use |0 rpm

Lower limit

[| [~ uss IU— rpm

¥ Show caption

& Auto ¢ Manual

|E|I| il ,“ |“| |||

I
||||||| Hl‘llu it
"

2.6.5.2 Encoder

The rpm measurement with sensors with pulse output (encoder) is performed as follows:

1) Connect the output of the sensors with a counter input.

*f o
l"l

Counter

Here a "Dewetron RIE 360" encoder will be used.
This encoder has 360 teeth per rotation and z-pulse.
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The connection is made at the channel BO_CNTO.

/ \) v, DEWESoft - Setup: asm converter 01.d7s - g x

o] N
.___/ Acquisition Ainalysis Setup files h, setup Measure & Help g Settings
-
i T = e oy 0o
= S =3 | ™ : o6 W
Stare Save Save as  File details  Storing Analog Counter Alarms Math Power
ON/OFF C NAME YALUE SETUP
—
BO_CNTD £~% Event counting mode
3 Set ch.
Unused BO_CHTO 60 Revs Events | BO_CHTO
BO_CNT1 ﬁ Event counting mode Sndh
et ch,
Unused .BU—CNTI 38674 Events | BO_CHTL
2) Setup

Set the channel BO_CNTO.

— L

Set ch,
BO_CHTO

"Basic Application" must be set to "Sensor (encoder, CDM, tacho,...)":
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Channel setup for channel BO_CNTO |
Basic application Reset I
IEvent counting x| Inputfiter I'IUU ns |
Counting mode Count direction Icount up j
IBasic event counting j ¥ Enable signal zera

[~ Advanced counter mode

— — — ' Signalinpt |Source_BO_CNTO | i
Signalzera  |Gate BO_CNTO =] iy

Dutput channels

ON/OFF | MEASUREMENT | RAW YALUE *oCaLE | OFFSET] MIN | ScaLep vaLUE (uNT| Max |
Unused | 293 1 |U IU 293|Revs |IDDDD

Ok I Cancel

Basic application
Event counting j

Sensor type in our example: CDM360.

x
Basic application Reset I e 0
ISensor {encoder, COM, tacho ...} j Irpt filker
Sensor bvpe Count direction Icount up j
ICDM-SSD j_l ¥ Enable signal zemo

Measured pulses: 360

t" = Signalinput | Source BO_CHTD [ inv

i O Signal zera Gate_BO_CMTO [ iy

-
-

Yt

Dutput channels

ON/OFF NAME MEASUREMENT | RAW VALUE | *scaie - oFrseT ] N | scaiep value [unim | max |
BO_CNTOJAngle : [ |t 0 0 0,40971|revs |10000
Unused = fAng 0,40971 revs JI | ,
BO_CNTO/Frequenc : 1 i i 1497,45[rPM 10000
Unused | _CNTO/Frequency 149745 IRF‘M jl ! .
unused [JE0-CHToRan Cournt ; 149 L 0 o 149~ 10000
1
Unused [JJE0-CHTORan Fdgesen |- 4504 L 0 o 4504~ [10000
——
Ok Cancel
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Basic application
ISensnr {encoder, COM, tacho ...} j

Sensot bype

| com-as0 el

If use your own encoder, you can add an sensor or modify an existing sensor with the symbols right to
the field "sensor type".

1=
‘g g g &m

_DM-360
I j Add sensor  Remove sensor Sawe & Exit Cancel
Signal kype Signal Filker
IGeartDDh with zero, COM + TRiG j kS
|Digital (TTL level) =] fwons =]
S

#Teeth

IF INegative j

Zero pulse edge

IF‘Dsitive x

Confirm your settings and you will get the following channel list in the counter setup.
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BO_CNTOfAngle 0,51 Revs

BO_CHTO{Frequency 146,93 RPM Frequency

BO_CMTOfR.aw_Count 166

BO_CMTOfRaw_EdgeSep 1418

Set BO_CNTO/Frequency to "used" and name it e.g. "n"

131
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BO0_CHTOfAngle 0,24 Ravs Angle

w0 1491,1 RPM Frequency

BO_CMTOfR.aw_Count a7

BO_CMTO/Raw_EdgeSep 4855

3) Measurement:

"n" is available as measuring channel and can be used in DEWESoft.

In our example: n = 1492,34 rpm
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N DEWESoft - Setup: asm converter 01.d7s E Mern left: 166 1MB \" t = (L0333 s2c
L et N g :
. Acquisition  Analysis Setup files  Ch, setup | Measure Design
O B = m m -
Stop Freeze Overview Scope Recorder FFT

| +‘ Cols [«

[ Transparent ‘

W' Unified properties

{Avarage :_j

Channel =

=)
1S\ow (1) :_j
=
Upper limit
o T use [0.0000 Rew
| Lower limit

I~ Use |o,0000

¥ Show caption

" Auto = Manual

(=[]

2.6.6 torque measurement

The torque measurement can take place in different ways depending on the sensor:

e Sensor with woltage output.
e X-Sens torque measurement

For torqgue measurement with X-Sens sensors please use the X-Sens plugin manual.
e pulse output.

2.6.6.1 Sensors with voltage output

The torque measurement using sensors with wltage output is performed as follows:

133

i CPLLE; 5 9%
1

|£] Edit | @ Help

- 8 x

L3 Settings

¥ [ onT
-n
¥ 88 Math
Xt P mech
wf_\_' P Losses
X Efficiency
¥ 58 Power 0
Phase 1
Phase 2
Phase 3

¥y¥YyYVvYy

= Frequency

(=]
Q

Total/Power

1) Connect the output of the sensor to a module for measuring small wltages (DAQP-LV, MDAQ-V

etc...).
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,Vu :10

Vux1V 2 1Nm

L M

Note: To ensure that the parameters correctly you need to know the scale of the sensor (example: 1V =
1 Nm).

2) Set-up the module accordingly.

ahs

Analog
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Channel setup for channel 13 ﬂ

Channel settings DAQP-LY SNr:335716 Rev:100
Channel name IM Measurernenk I'u'u:ultage j
I- Range |1III j Y
Units INm Lowpass filker IlEIEI Hz j
Calar _ Lowpass type IBessel j
Coupling IDC j
Min value IF Max value IF Trput bype IBipDIar j

Sample rate divider |1 j ISkjp ﬂ

MR | o furction
Input value Scaled value

10¥ — 10Nm

IEI |1 Y

equals equals 0,2338 ¥ 0,2338 Nm

0,2236¥ —————— 0,2236 Nm
CO [t mm 0,2048 ¥ 0,2048 Nm
Calibrate Calibrate Elonice
-10¥ ———— -10Nm - ods

| lewsnsiee | | ficmaneiete | & 1:

from RMS From RMS
—_— - I Average 4iZ RMS | I Min IIl Max
< | = | Ok, | Cancel |

Name the channel e.g. "m" with the unit Nm.

IM

|Nm

By reason that the signal changes slowly enough, a filter with 100 Hz would be sufficient.

Lowpass Filker I 100 Hz j

Set the scale correctly. Example: 1V =1 Nm
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3.1

v

equals

il TN

3) Measurement

Change to the measurement mode and use the new channel "m".
Example: M = 5,903 Nm

DEWESoft - Setup: asm converter 01.d7s Memn left: 1632ME ) t=10,032 sec i FPU: 50;5 % - 8 x

\
L Ll Y
2 ) Acquisition Analysis Setupfiles  Ch, setup | Measure Design |£] Edit & Help (g Fettings

e '[__t] H Uﬁt 265 @ w 1 > H p}» ;. DW. f-/\ HL. @ I-III IIQ

Dwvnamic Power Matrix Other
|E|| | U - RMS |1 _[A] ANS TH] S TH = = E| ||
m oMy 1235 122 250 Q
| + ‘ Cols [& =

[ Transparent ‘ - | 1 = il o

[¥ Unified properties uz
Iz
uz
!Avarage s 5 e | =
B km] L]
=l n
M
;Channa\ :] ¥ 58 Power 0
)
= Phase 1
FPhase 2
[Fast (0.1 5 -

>
»
» Phase 3
L3 Total/Power

I | Upper limit Frequency
| [ Use [o,000
0 Lower limit

r| I"Use |o,000

¥ show caption

" Auta = Manual i | -I l ’

: | 1 ]
(=% il _,;-' ! | \':WIMH'H ll M

i "‘ I |
Application Notes / Examples

Electrical Machines

To measure electrical machines you can use Dewetron instruments with the power module.
Depending on the task there a few things to mention.

Required: Knowledge in "Measuring power".
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Typical Examples:

ASM (asynchronous machine) on the three-phase-system Star connection (with neutral)
ASM (asynchronous machine) on the three-phase-system Delta connection

ASM (asynchronous machine) on a converter

E-Mobility Measurement

3.1.1 ASMon thethree-phase-system

The following two examples show two different ways to connect a asynchronous machine to the three-
phase system.

Depending on the configuration we distinguish between:
Star connection (with neutral)
Delta connection (whitout neutral, industrial grid)
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D5-Asynchronmotor
THREE=PHASE IMDUCTION WOTOR o CE

Wz

| nach VDE 530}
&/Y 230,/400% | 1.47/0.854 |
[0.3kW  Jeosp D74 |
[1470rpm  [S0Hz |

3.1.1.1 ASM on the three-phase-system Star connection

The asynchronous machine which is used in this chapter has a nominal current <5A, and a nominal
wltage of 400VDie Asynchronmaschine welche in diesem Kapitel verwendet wird hat einen Nennstrom
<5A und eine Nennspannung von 400V.

DS—Asynchrenmoter
THREE=PHASE INDUCTION WOTOR c

The measurement of wltage is done with 3 DAQP-HV modules.
The current is measured via shunts and DAQP-LV modules. The current measurement could also be
performed with current clamps, transducers and so on (more on this in the chapter "current

measurement").
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Shunt 11 Ut w2
L1 o, @
/'/Shunuz V1o U2
2 ~ - | ® ©
o //Shunua w1 V2
L3 — ' @ @
///
///
o P A
/// . ASM
ooT-o—I-.-.-o-.o-
-;T.-.-o.o-oooo-

U1 11 U2 12 U3 |13

Dewe Instrument

Measurement setup:
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The star point could be made directly at the modules (if no star point is available).

Ul-, U2- and U3- (the black one) are connected with cables.

Due to the very high input impedance of the modules the star point could be build directly at the
modules. Therefore no external star point is required.

Set-up DEWESoft as follows:
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1) Channel setup:

3 wltages and 3 currents are connected (U1, I1, U2, 12, U3 and 13):

BE A 4 E% oy [+ 1+ “a
Ch | Ol T o S A 00 -e
Store Save Save as  File details Storing Analog Alarms Math Power dg.DB Storage Plugin

Drynamic acquisition rake

IIDDDU - l [ External clack

[Heich] E] [ Start on external trigger
sLoT | oNjoFFEl © NAME AMPLIFIER (010) =] PHYSICAL YALUES B ca 8 setoe ﬂ
i - DAQP-HY SN: 324354 - 323,033, [ i
i i F 2| setch.0
25 8O0V .. 3kHz  m i i 7 | A
. DAQPLY SNi 332757 - 8,342 [ 8,338 A - .

n e Fl 2| setch.1
s 104.. 3kHe o ; v
- DAQP-HY SM: 334506 - 3245 [ 3245V 7 .

z | Uused F2 2| sSetch.2

= BO0Y . 3kHz a0 i Gl e ||
— DAQP-LY SN 332758 - BE14T B4 A = .
3 U F 2| sZetch.3
2 104 3kHz B T . T i il
; o DAQP-HY SN: 335748 - -322,9 /3229 Y : &l
i B00Y . 3kHz o em ; ; R i 5| i
= » DAQPLY SNi 332759 - 8,825 [ 8,833 A - .
5 | used Fl 2| setch.5
=g 104 3kHz BT " st
5 DAQP-HY SN: 324348 - 0,004 Y o .
3 U F2 2| sSetch.6
e 20V . 3kHz jED i Al e A
- &l DAQP-LY SM; 325912 - 0,000 /0,000 4 = .
7 U F 2| sZetch.7
[t 001% .. 3kHz  |m al T i Wi
’7 DAQP-HY SM; 324349 - 0,005
A Hnnsed i il i | Feen | 2 SebchoR

The 3 currents are measured by "Shunt 2" (0,10hm).
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Ehannel sel:up for channel 1 ﬂ
m Sensors

Channel name |11 Measurernent ICurrent j
I_ Fange |1III j A

nits IF'. Lowpass filker |3 kHz j

Calar [ i Lowpass type IBessel j

Coupling IDC j

1in walue I.ﬁ.utc. Max value I.ﬁ.utu:u Input type IBipl:ular j
Sample rate divider |1 j |5ij:' ﬂ External shunt IShunt 2 "I Imax =54
Resistor [ohm] |0, 1 Prnaz [watt] I

by two ports ||
Input value Scaled value

* Scale [k factor]
™ Sensitivity 108 ——— 10A

|1 R
0,0006 A 0,0006 A

OFfset {n Factor) 0,0000 A —————— 0,0000 A

|.;. 4 -0,0006 & _0,0006 A
Sek zero | 104 ——— -10A " 0ls
1
Output =k * Input value +n I Average A RMS | I Min | Ma

<:<:| :=-:=| ok, | Cancel |

For a easier selection of measurement ranges and filters you can use the AUTORANGE function.

Block size

Typical sampling rates for network measurements: 10 kHz at normal harmonic loading.

Appropriate filter settings: at 10 kHz sampling rate you should use 3 kHz filter.

If faster processes analyzed (e.g. transient phenomena) choose a correspondingly higher sampling rate
and filter.

2) Power module
Power module setup:

© 2015 DEWETRON GmbH



Application Notes/ Examples| 143

|asM star R
Power system configuration Line frequency Oubpuk units Frequency source
IS—phase star _'J ’SD ;I IW _'_I I\p'oltage __'_I
¥ current channels Mumber of cycles Maorinal volkage
™ Calculate line volkages ll':' _'_I 323'3 ;I Y
Line to earth
L | m |Channe|s ||Vectnr scnpe|
-— gl e
uz
— qu - ¥ [™ Harmanics Im I,q|| vl [T phase:angles
' M ez
2 bt =4 |U3 *|¥ = " ) [ THD I4U [T Impedance
Iriterhatronics
I [ | Symmetrical components it
e —-—
I1 [ Period values
2 W'aveharms
| —gy A
':}- |12 hi [ Flicker
I3

3-phase measurement in star connection with current measurement
Power system configuration

IS-phase skar __VJ

v current channels

In this example, the asynchronous machine operates directly on the grid. Therefore the nominal
frequency is the main frequency (line frequency 50 Hz).
If the machine is operated at a variable frequency, then select "variable”.

Line Frequency

50 =]

The main points are already set.

3) Measuring

If you switch now to the measurement mode, you will see the power levels. The screen shows a
structure with Vector Scope, oscilloscope, harmonics display and in the middle of the numerical
representation of P, Q, S and the power factor PF.
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DEWESoft - Setup: asm 01 star.d7s B Disk lef 13,2 €8 ‘;‘ t=0,0333 sec i PGS E % |- & x
r 5
o/ Acquisition  Analysis Setupfiles  Chiosetup | Measure Design |£] Edit i Help {3y Settings
) OO m = m m -
Stare Pause Stop Freeze Overview Scope Recorder FFT .
CE o= N - =]
¥ Al
| =t ‘ Cols [ = =
U1
[ Transparent ‘ n
V¥ Unified properties uz
=] 2
i Nk}
!Actual _'__j I3
Vale o ¥ 9% AsM Star
) » Phase 1
iChanna\ jv > Phase 2
rage 3 -1 > Phase 3
- : ¥ Total/Power
[Fast (0.1 5) =l ¥ .
= A FF: - AT
B~  aram | ™= oarr | e x| P e =q
= 13620 |
| Upper lirik Ll g -8
mm| T Use [0 Ay =il
| =D
ol Lower limit
[ [T use |0 War = DH
| = OH
__________________________________ — P_H1L
- Hi
¥ Show caption ol
= 5S_HL
— Freguency

{* Auto £~ Manual

(=%

Two specific features of DEWESoft be mentioned at this point:

Measuring Star and calculate the phase wltages (waveforms)
Measuring Star and calculate the harmonics of Star and Delta

3.1.1.1.1 Represent line voltages

If you select "Waweforms" than the phase values U12, U23 and U31 be calculated with the Star values
U1, U2 and U3.
The calculation is done directly from the waveform.

IV ‘waveforms
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DEWESoft - Setup: asm D1 star.d7s

F.l |
AN b i » ;
4/ Acquisition Analysis Setup files | Ch, setup | Measure
O -y [T e ﬁ,_, - .A.
el . s e |
Stare Save Save as  File details  Storing Analog Alarms

[asM Star

e

Power syskem configuration Line frequency

Cutput units

Ve
[71:} -e
Math Power dg.DB Storage Plugin

Frequency source

I3*phase star _'J lSD LI IW _ﬂ IVoltage _ﬂ
¥ Current channels Mumber of cycles Mominal voltage
I Calculate line voltages IID _'J 3230 LI W
Line ko earth
o <v z
uz
T ’UZ =y (P [~ Harmanics Im I,Qu vl 'I: phase angles
P
| 5] . IUS ;I (] [" THD 4 ™ Impedance
Interharmonics
| [ | Symmetrical components e
s | f
11 [ Period values
( = | ey 77 g
>- i _I ¥ waveforms
12
{ A
{}' . II2 2! ™ Flicker
13
x| A

N EEE

| CRION-DAQ2 |' =

@ Help

<3 Settings

I Used ‘iew Channel List |

In the measurement mode now the line wltages in addition to the analog inputs are available in the

oscilloscope.

The following figure shows the phase wltages (upper graph) and the line voltages (lower graph).
Typical is the flatting of the sine wave of phase wltages (upper graph) and the pointed sine wave of the

line wltages (lower graph).
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1N > DEWESoft - Setup: asm 01 star.d7s !3 Disk left 13,8 GB u 1= 10,0332 sec I 1 IiiﬁLl: 5E% -8 X
") Acquisitilon Analysis Setup files  Chosetup | Measure Design ] Edit | & Help {3 Sethings
o OO m = m m -
Stare Pause Stop Freeze Overview Scope Recorder FFT .
(=) = | [=]
v =
| e ‘ Cols (1 = = Al
u1
[ Transparent ‘ - | n
= Unif uz2
Trigger iCursor] Seale ] =
u3

Free | Auto  Morm Single ¥ ASM Staraveforms

3 = u_1z
Pre Posk = U_23
-12,5 12,5 ms = 31
& = . I ] """
<X> 5
U1 27

Walue Real data B
Mode mwge—j
Trig level ]D—u

Ll
%

Trig

The line wltages U12, U23 and U31 can now be used in other DEWESoft functions e.g. trigger, math,
alarm and so on.

3.1.1.1.2 Calculate line harmonics
If the option "calculate line wltages" is selected the harmonics and RMS calculation is also made for the

line wltages. The calculation is carried out using the corrected frequency response harmonics (very
accurate).

¥ Calculate line voltages
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F‘:
)>

J) .. i b
4/ Acquisition . Analysis

wo
a \
™

Save Save as

DEWESoft - Setup: asm D1 star.d7s

Setupfiles | Ch, setup | Measure

[asM Star

Power syskem configuration

=" 0o
L e A ue
File details  Storing Analog Alarms Math
o -
Line frequency Cutput units

| ORICN-DAQZ

@ Help

dg.DB Storage Plugin

147

|—|:|_‘X

<3 Settings

I Used ‘iew Channel List |

Frequency source

I3*phase star _'J
¥ Current channels
¥ Calculate line voltages

[so = =l
Mumber of cycles Mominal voltage

[10 = = = ow

Line ko earth

N EEE

= ) IL” v Wector scope
'—it ’UZ ¥ [ Harmonics
u3
| [us v e [~ THD
| ™ Symmetrical components
s | f
11 [ Period values
= | — {71] a
(>- 12 i LI ¥ waveforms
{>- 1= IIZ =18 I™ Flicker
13
D |3 ~la

El

|1L| |m| v] [T phase angles

fizkes
I tmpedance
I Interhamonics

Now the harmonics related to the line woltages are available in the FFT-window.
The picture below shows the phase harmonics (upper graph) and the line harmonics (lower graph).
Typically, the almost extinction of the zero-phase-sequence-system harmonics (3, 9, 15 and so on) in

the line view.

(zero-phase-sequence-system can not formed in Delta-system, no neutral existing)
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3.1.1.2

4 DEWESoft - Setup: asm 01 star.d7s " HMern leh: 1621ME
Lam Ll b Y 1
') Acquisition  Analysis Setup files  Chosetup | Measure Design
o O 0 B om | .
Stare Pause Stop Freeze Overview Scope Recorder FFT

E=xE
e
| — - ‘ Cols |1 =

[ Transparent ‘ - |

[~ Draw full FFT

¥ Show data panel

¥ Logarithmic

¥ Show percentage

SEE R - © X
[ L1

(£ Edit | g Help {3 Settings

=)
S Q
Yaltage
Current
Power

Reactive Power

Line Yoltage

Each harmonic and RMS value of the line wltages are available in DEWESoft at all modules and can be

used in recorders, math or as numeric values.

ASM on the three-phase-system in Delta connection

Before reading this chapter please read trough ASM in Star connection.
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Shunt |1 Ut w2

L1 [} o o
i rd

e /" shunt 12 w1 U2

L2 : & &
o ///

A 7 shuntia Wi W2

L3 — [ o o

S e
P B

p ASM

S| [ oo e|e]e|s|e]e|e]e
/."'—;.’H;/............

U1 U2 12 U3 I3

Dewe Instrument

First of all connect the line wltages to the DEWE instrument:

1) Channel setup

WL 1 e 3 7 [ Sl [+1+] 3
:;E' Hi= £ ~5 i . Q0 LT :
Store Save Save as File details  Storing Analog Alarms Math Power dg.DB Storage Plugin
Drwnamic acquisition rate
m ™ External clock
[Heich] E] [ Start on external trigger
sioT| on/oFFEc| NAME AMPLIFIER {004} g PHYSICAL YALUES 2  ca. @ setue ﬂ
5 = (W DAQP-HY SM: 324354 - -582,1/581,3 Y (]
a Used i _ - 2 | Setch.0
I‘ 800V . 3KHz o aw ; m| 0 &
. i Used s ‘11 DAQP-LY SM; 332757 - 7,350 [ 7,357 A ; A
S 104 3kHz T . R R
- (R DAQP-HY SM; 334506 - 32,3 [582,0 % =
7 Ise | 2 | Setch. 2
= il‘ 800v . 3kHz T ) &
. o 5 =z DAQP-LY SM; 332758 - -8,524 ] 8,535 A 5 sl
|5 % ] | 3 i
Hee 104 . 3kHz ___ |wF - T i . | i
B e DAQP-HY SM; 335748 - -530,9 /581,3 ¥ 2
4 Used . 2 | Setch.4
i i‘ 800V . 3k ] T A
[ ced s 3 DAQP-LY SM: 332759 - 7875 | 7865 A - "
5 Used | 2 2| Setch. 5
L 104 3kHz ST . ) 8
T Al6 DAQP-HV SM; 324348 - 0,005 4 = "
& Ui 2 2| Setch. &
i | 20V 3kHz 20 i @ & F

The "linkage" of the wltages can be made directly at the instrument.
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2) Power module
Now please select delta in the power module.
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Power system configuration Line Frequency Oukput units Frequency source
iS—phase delta _'_J 150 _:] 1W __'_] ]'u'-:-ltage __'_]
V¥ Current channels tumber of cycles Mominal voltage
|10 =l oo =
Ling ka line
L uiz iChanneIs ||Vec‘fnr scope |
e 1|_|12 _vj L) ﬁ |
uz3 - _
L, l ]UZS - ¥ Harmonics

U3l

; U3t |V

[~ THD

| Symmetrical components

11 [ Period values
{ ':.‘ m & ) 111 | A =
W
2 W gveforms
e | = 112 i e [ Flicker
fr3 ~|a
L JE

3) Measuring
If you change to the measuring mode, you will see the power levels.

- ; e R _ 8%
4h < DEWESOft - Setup: asm !-j Disk left; 13,8 GB o 0,0666 s : CRUL 103 5 %
N Ll
'} Acauisition Aanalysis Setup files Ch. sefup Measure Desian Q Edit | & Help {3 Settings
g 0 @ ’ - - Events
Store ause Stop Freeze Overview Scope Recarder = .
— — = —
: : ch Q,
¥ Al
[=]+] cxf = =
Uiz
I Transparent ‘ bl
¥ Unified properties Uz3
= I2
131
inctual :J 13
] ¥ 99 asm
_ > Phase 1
Channel 50 » Phase 2
i =) » Phase 3
iFast R :.J L Waveforms
: L3 Total/Power
= — Freguency

S CUse o Yar

| Lower lirnit

.rUsa 0 WA

-~ ©EEs | | 4238  [Oyyyg
5] =]

¥ Show caption

& Aukg " Manual
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3.1.2 ASMon aconverter

Prerequisite: Chapter ASM on the three-phase-system

DEWE instruments are also suitable for the measurement of pulsed signals, thus also for
measurements on motors fed by conwerters.
On the one hand a high electrical bandwidth of the input modules is required on the other hand a high

sample rate.

Ad VICE. bandwidth > 20*frequency of the conwerter
Our example: f-converter = 25 kHz -> min bandwidth 500 kHz -> modules with 2000 kHz applied.
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L1 O" . o
i PM-CM-200

2 st 5 Vi U2

Crge i /f/ OF' W-Ci-200 L

, - W1 W2

o0

M-CM-200

—
[
; [

O 00000

CH1 CH2 CH3 CH4 CH5 CH6
} PM

Q0 0 000 ycrs
B*/'ahuW-MC.}S’-ERs

_*_Zh::.......

®
@
L
e |
L
[

Ut 1 U2 12 U3 1z

Dewe Instrument

I m p 0] I’tan t . Please connect always in star-connection! The Aron- and V-Connection are
not suitable to measure on Conwerters!
measuring wltage: DAQP-HSI-HV modules (2000 kHz bandwidth, +-1400V input woltage); building star

point directly at the modules

current measurement: zero flux transducer, 200A, with shunt
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DEWESoft settings:

1) Analogues Setup:
e

gy

Analog

The setting of the measuring channels is done as before (3 wltages and 3 currents):
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/ \) v, DEWESoft - Setup: asm converter 01.d7s - g x

- e | N
: /) Acquisition  Analysis Setup files | Ch, setup | Measure & Help gy Settings
T op-- 5 _ (+1
o ol b ' oo L7 4
Stare Save Save as  File details  Storing Analog Alarms Math Power
[renamnic acquisition rake
c00000 = [ External clock
Halh] E] [ Start on external krigger
sLoT| ow/orFE c NAME AMPLIFIER (014) =] PHYSICAL YALUES B  ca & setwe ﬂ
= — E o DAQP-HY SM: 324354 - 276,81 23,1 N 5 2
e B T : || 2| ) ey
d E I DAQP-LY Shy 332757 - 0,832 70,868 A 5 .
1 Use Zero = Setch. 1
20 mé . 10kHz n : £
2 — E = DAQP-HY Sh: 334506 - 240,z f zdda N = A e o
= 1400 Tam ' P i 1 i
: — ’E A DAGP-LY SMi 332758 - 0,885 /0,911 A 5 | cetch 3
e ero | 5| Setch,
20 mé . 10kHz 2 ' 20 £
7 E Uz DAQP-HV Sif: 335745 - 264,00 [ 222,44 - 5
4 U Fd = Sebch. 4
€ 1400 T T T ero i et
. — E I DAQP-LY SM: 332759 - 0,928 /0,972 A 2 ¢ setehs
= 20md 10 kHz 0 : B [ [
" AL 6 DAQP-HY SI: 324348 - 0.1y = .
B Unuse: Zero = Setch.&
1400V 1400 | 1400 £
= i = a1z DAQP-LY S 325912 - 0,000 ¥ 5 ol
nuse 10 . 300 kHz o ' T R I
d alg DAQP-HV SI: 324343 - 01y = .
8 Unuse: Zero 5| Setch. 8§
1400V 1400 | 1400 £
T [ [arg DAQP-LV SiY: 325905 - 0,000 ¥ = .
g Ui rd = Sebch. 9
HLehs 10 . 300 kHz o ' o e ) s
- a0 d AL10 DAQP-HY Sh; 324350/ - 0.2y . sl
nuse: ero | 5| Setch.
1400 1400 | 1400 2
d aI11 DAQP-LY SM: 325569 - 0,000 4 = .
11 Unuse: Zero = Setch. 11
10 . 300 kHz T | 1 £
@ a d aI1Z DAQP-HY Sh: 324351 - 0,0 . e
nuse 1400 1400 | 50| T
h AL13 DAQP-LY SM: 335716 - 0,001 ¥ 5 N
13 Unuse: Zero 5| Setch. 13
10 300 kHz 10 | 10 £
al 14 ORION-0816-1000 SN 15430231 - 0,000 ¥ =
14 Unused F . Zero | 5 Setch, 14
5Y 15 s £ B!

Look to it that a high acquisition rate is set: 500 kHz

Crwnamic acquisition rate

|5|:|n|:|nn -]
[Hzjch] —

Ad VICE. ifthe computing power of your device is not sufficiently you have 4 options:

¢ |ower acquisition rate: the power isn't less accurate, only the RMS values of the wltage is inaccurate.

¢ |ower calculation rate of the power module: like above but the data points still available at full
acquisition rate (set "Calculation Sampling Rate" in the power setup).

e Calculation in the post processing, the power module is already preset (Offlinemode).

e Recording raw data, power modules are subsequently added and calculated (Analyzemode).

Set the bandwidth:
as already mentioned, a high acquisition rate for the measurement of woltage is necessary due to pulsed
wltages:

Lowpass Filker I?EIEI kHz j

This is not necessary to the measuring of current, because the current is nearly sinusoidal (10 kHz
selected).

DAQP-LY

20md . 10kHz
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2) Power setup

LE.

Power

Set-up a 3-phase power module with the proper channels:

/ _\ vl DEWESoft - Setup: asm converter 01.d7s
| N
/) Acquisition Analysis Setup files Ch, setup Measure
[ " Ve
T o B | e G e L&»
Stare Save Save as  File details  Storing Analog Alarms Math Power

ASM on Converter vl + —

Power syskem configuration Line frequency Output units Frequency source

|3-phase star j I\u’ariahle j IW j ICurrent j
W current channels Mumber of cycles Mominal voltage Caleulation sample rake
[ Calculate line voltages IIU j |12D j W IZSD kHz j
Lin ko earth
o NN e p
uz
e | et |2 - ¥ I Harmonics o =] I phizse anes
(e
s [us v I THe 40 I Tmpedance
Inteth.
I ] Symmetrical components L i
s | |
1 ™ Period values
Qrl=|— ~|a
[ Waveforms
12
<>' o IIZ j & ™ Flicker
I3
P |1z ~|a
N HEE

Select the 3-phase star configuration with current measurement:

Power system configuration
|3-phase skar j

¥ Current channels

Select a variable frequency("variable"):

Line Frequency

YWariable j

Due to the sinusoidal current the current should serve as frequency source:
Frequency source

Current j

=
ORION-DAOZ TS

& Help 3 Settings

I Used Wiews Channel List |
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If the computer power of your device does not sufficient, then you can reduce the sample rate for the
power-calculation (see advice abowe):
Zalculation sample rate

| 250 kHz =]

Set the power module to "USED", to enable the power-calculation.

I Lsed

Advices for the calculation after measuring (UNUSED) you will find in the chapters offinemode and
calculation in analyzemode.

3) Measuring:
now change to measuring mode and set up the screen for your own needs:

Example:

¢ display of wltages and currents as numeric values at the top of screen.
¢ ektorscope on the left.

¢ power lewels (P, Q, S, PF) on the right.

¢ FFT of the wltages below (up to 250 kHz).

¢ frequency middle left.

4 . z DEWESOft - Setup: asm converter 01.d7s a Disk lefr: 19,8 GB "‘ t = 0,064 sec i GRS 5% |- & x
r- ") ,q'cqu|s|t|'on Analysis Setup files Ch. setup Measure Design 4 Edit g Help (g Fettings
o] O B m m m -
Store Pause Stop Freeze Overview Scope Recarder FFT .
||| |@| 1 [v] RMS [{ [a] ANE AMS RME RUS s EIE' ||
= vE2 0558 1435 0588 MES e b0}
| + | csh = UL
— ACT () [ ir] y Il
[~ Transparent ‘ - | ) — Uz
¥ Unified properties 1z
u3
Setup | Histary I

Lin resolution {df= 244 Hz

1024 =
\Window type
iBIackman =

¥ scale bype Y scale bype

e chd 2 18T

Amplitude display
inmplitude {Auto) -
D cutaff ‘weighting

iNUI‘IE 'i Lin ud
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3.1.2.1

Important is to control the performance of your computer (top right).
If the CPU-performance will reach the red zone, then reduce screen elements or try one of the advices
abowe.

|i CPL: EE) 5 3%
-

Depending on the task, it may also be necessary to measure rpm and torque.
Advices for the efficiency calculation you will find in chapter efficiency calculation.

Offline mode

Prerequisite: Chapter ASM on a converter .

In this chapter you will learn how to calculate values in the analyze-mode. The settings are already done
in the measuring-mode.

Used for:

¢ reduce the data wolume.

¢ reduce computing power.

1) Analogue setup: as before
2) Power setup: as before, but set the power module to "OFFLINE" (top right).

I 2fFline
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™ DEWESoft - Setup: asm converter 01.d7s ORION-DADZ -8 x
L L N - - 2
. Acquisition  Analysis Setup files | Ch, setup | Measure & Help gy Settings
g . = b4
.l .l e (n )] v
Stare Save Save as  File details  Storing Analog alarms Math Power

jASM on Converter

] -

Power syskem configuration Line frequency

Offling: ‘iews Channel List

Cutput units Frequency source

{Sfphase star :j l\-‘ariable :_I 4W _'_1 1Current _'_1
¥ Current channels Mumber of cycles Mominal voltage Caloulation sample rate
I Calculate line voltages ]ID __'_1 1120 _:_J W 1259 kHz :_1
Line ko earth
|- |— v :
uz _
e | — 1U2 -|¥ [~ Harmanics
B [~ THD
fus =]
I o Symmetrical components
-
11 [ Period values
y=|=|=——u =]a
I~ waveforms
12
. A
-] 112 = I Flicker
13
P |3 -|a
N HBEiE

3) Measuring

during the measurement the values of the power module will not be calculated or output:
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N , X DEWESoft - Datafile: Test.d7d F Mem left1 1625ME "‘ 17,53 ME i CPULB0; 5% Ll s
r- ‘) 'q'cquisitilon Analysis Setup files Ch, setup Measure Design |£] Edit | @ Help {3y Settings
o O B m m m -
Stare Pause Stop Freeze Overview Scope Recorder FFT .
||| |—,M| 1 V] RME [{ [2] RHS NS T T T © El ||
/155 2511 1444 1552 ] ] o Y

ASM on Converter

[+ sl

[~ Transparent ‘

I Unified properties
I~ show measured values
Shown harmonic |1 =

=

v Automatic

U max F—

Imax I.‘J_
Iy

Tick count 2 =

|I L
H\‘ b f

| | |
b |||||| M‘L.

Now run a measurement and store the data.
Note: only data which where recorded with full sample rate can be calculated later.

4) Change to analyze mode:

N\

| Analysis

Data now available in raw form. The power values are not available yet.
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r-

Acquisition | Analysis Datafiles  Setup | Review

R I ‘A 3

Play  Replay speed: 1r Mode  Sound

SHiES)

RHS

| sl

[~ Transparent

145 0056

Showin harmonic

v Automatic
U max
Imax

Tick count

Now click "Recalculate"
| —]

Recalculate

The power values be calculated.

Advice:

™ ’ % DEWESoft - Datafile: Test.d7d
\ |

Recalculate  Auto Recalc

1438

Export Dresign

o B m W e

Save Overview Scope Recarder FFT

161

|£] Edit | @ Help

- 8 x

|3 Settings

AMS RS

0589 M1

AGT 03 [ r]

DEDD

only the zoomed area will be calculated.

P

ASM on Converter
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N ’ ™\ DEWESoft - Datafile: Test.d7d -8 x
— nchlisitiDn| Analysis Data files  Setup Review Frint: Export Design |£) Edit || & Help (g Fettings
e W — X = = B = m m vens
Play Replay speed: 1% Mode  Sound Offline math Auto Recalc Save Overview Scope Recorder FFT
EE =
1+ cef: | v
1HEH 0558 129 D506 M1 a5 12 1
[~ Transparent n
[T Unified properties uz
Iz
uz

¥ 55 ASM on Canverter

I~ show measured valies e i n E q q

» Phase 1
Shown harmaonic |1 > Phase 2
»> Phase 3
2
o . » TotalPawer
¥ Automatic : vy e n ni = Frequency
U max i5 P E LL '985
T ax IS |
Tick count 2 =

After the calculation you can store the values in a data file(a dialog appears when you close the file).
3.1.2.2 Calculation in analyze mode

Prerequisite:
Chapter ASM on a conwerter
Chapter Offline mode

This chapter will show, how to run a calculation with raw data.

Used for:

¢ highest acquisition rates or streaming data without any calculation.
reduce the data volume.

reduce the computing power.

full flexibility, but higher effort, because no screens can be predefined.

1) Setup: as before
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N & p DEWESoft - Setup: asm converter 02.d7s

A\ L ! AY
- J) Acquisition Analysis Setupfiles | Ch, setup | Measure

] 3 § g% L+ 1)
sl  oF r g=d 00 w2
Stare Save Save as  File details  Storing Analog Alarms Math Power
[renamnic acquisition rake
c00000 = [ External clock .
Halh] E] [ Start on external krigger
sLOT DNJDFFE C NAME AMPLIFIER {003) 5| PHYSICAL YALUES =]
a Used gl U1 DAQP-HY S 324354 - (-3
5
1400V 1400 | 1400
I DAQP-LY SM: 332757 - -0,008 A
1 Used § b -
20mé . 10kHz -20 20
2 i 5 uz DAGQP-HY SM: 334606 - Ly
s
1400V 1400 | 1400
Iz DAQP-LY SM: 332758 - -0,003 &
& Used § E -
20mé& . 10kHz 120 20
d % uz DAQP-HY Si: 335748 - nay
& Use:
1400V 1400 | 1400
3 DAQP-LY SM: 332759 - -0,002 &
5 Used i b .
20mé . 10kHz -20 20
d ALG DAQP-HY Sh: 324348 - iy
B Unuse:
1400V 1400 | 1400
- 0 d AL7 DAQP-LY SM: 325312 - 0,000 %
e 10V 300KkHz o 1 10
d AL8 DAQP-HY S: 324343 - i
8 u
nuse 1400 C1400 ' 1400
7 [“[are DAQP-LY SH: 325905 - 0,000
g Ui
Lot 10V 300kHz 10 1 10
n a d AL 10 DAQP-HY Sh; 324350/ - 0,2y
skt 1400 1400 | 1400
. ALll DAQP-LY SM: 325569 - 0,000 %
11 u
nuse 10 . 300 kHz T ' 1
i i d AI1Z DAGQP-HY SN: 324351 - 0,0y
nuse
1400V 1400 | 1400
- al s DAQP-LY SN: 335716 - 0,001 %
13 u
Lo 10 300 kHz ‘m ' 1
AL 14 DRION-0816-1000 SN 15430231 - 0,000 &

14 Unused

5

-

NO Power module is created

CAL

Zero

Zero

Z2ero

Zero

Zero

Zero

Zero

Z2ero

Zero

Zero

Zero

Zero

Z2ero

Zero

Zero

=
ORION-DADZ i

& Help gy Settings

2 setue ﬂ

futo | Auto

fute | Auto | Aute | Aute | Auto | Auto | Puto | Auto | Puto

Puto

futo | Aute

Puto

Setch,

Set ch.

Set ch,

Set ch.

Setch,

Setch,

Set ch.

Set ch,

Set ch.

Set ch,

Set ch,

Sek ch.

Set ch,

Set ch.

Set ch,

0

1
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Cfiflinie:

2) Measuring
Run a measurement and store the data (be sure to use the full acquisition rate).

3) Analyze

On the screen there are no power values or placeholder for it.
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DEWESoft - Datafile: Test.d7d -8 x
r‘,’ D ! A Y
7 Acquisition | Analysis Datafiles  Setup Review Print Export Diesign |£] Edit | i Help {3 Settings
s o X . = |l| BE [~ | 3 il | Events
Play  Replay speediix Mode  Sound ath Auto Recalc Save Overview Stope Recorder FFT .
E=E EE =) is]
e s Search Q
U1
143k 2834 ] ] i
uz
12
u3
I3

4 i
hh'""‘\“ ""\""""""" '” - lnw o w" "uw

H|| ll"l

\| hHl‘ || I|\ ll J'l "'.l 'll‘ \|I|ﬂ'w|I

No change to "Offline math"

Offline math

Set-up a power module as done before and assign the channels.

Lo ]

Power
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/ \ ol - DEWESoft - Datafile: Test.d7d
4/ A‘cqluis.itilon Andlysis Datafiles | Setup | Review Print Expart
b . § = 0o
+ 5o = | oo 88
Channels Events  Data header Math Power

IASM on Converter offline

e

Power syskem configuration Line frequency

Output units Frequency source

|3-phase star j I\l’ariable j IW d IC”"E”t j
W current channels Mumber of cycles Mominal voltage Caleulation sample rate
[ Calculate line voltages IIU j |12D j W ISDD kHz j
Lin ko earth
|- o p
uz
e | et |2 - ¥ I Harmonics o =] I phsse anges
I ra
i = =Ty [ THD E (Dl

Inteth i
I ] Symmetrical components I roceframmonics

o oy -
Q- L|12 =la

™ Period values
[ Waveforms

™ Flicker

Change to "Review" tab and click "Recalculate”

wetup Rewview

==

Recalculate A

From now on, the power values are available and you can complete the screen.

- 8 x

& Help gy Settings

I Offling Wiews Channel List |
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N ’ ™, DEWESoft - Datafile: Test.d7d -8 x

Lam s Y
/ Acquisition| Analysis Datafiles  Setup Review Print Export Diesign |£] Edit | i Help {3 Settings

O WS m@=7)eH w¥Fr| W @ W e

Copy Paste Delete Undelete - - - -

=]z =) = B = [=
L) Q

U [¥] RMS |1 [&] RS RS RS [T

Display name

faise 1453 08 12 1435 0831 480 .
Icon 11
m R e
| 2
Arrangement u3
:
Herare ¥ 58 ASMon Converter affline
> Phase 2
=l »> Phase 3
Select kemplate ¥ Total/Pawer
Custom X 2 P
‘wiith selected template =Q
-
.
= DH
= QH
= P_H1
= Q_H1
= S_Hl
A35M on Converter offline
‘Yoltage
Current
Power

Reactive Power

= Frequency

Ad Vice. only the zoomed area will be calculated.

After the calculation you can store the values in a data file(a dialog appears when you close the file).

3.1.3 E-Mobility Measurement

Aim of this chapter is to determine the energy balance of the E-Scooter ,EMCO NOVUM* (emco
electroroller Ltd).
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B T

o s £
The E-Scooter is powered via a brushless DC motor with a nominal power of 3000 Watts. The used
battery is a lead-acid battery with 1920 Wh.

The following parameters should be calculated:
- charging energy and power

- battery energy and power for consumption and recuperation

- motor energy and power for consumption and recuperation

- Efficiency: Controller to motor, battery to motor, tank to wheel
- EMC of battery charger

- Webcam for comprehensive analysis

E-Scooter
Controller
'/ M : :
i
Li-Ion @' DC
| Batterie DC ‘

Motor Power

Charging Power

I
I
I
I
I
I
I
I
I
I
| I3 I
I
I
I
I
I
1
I
I
I
I

P - S R S R S S S S S S e s e E e s e s s o)

DC - power:
For the DC-power measurement see Chapter Direct Current Power Measurement

AC - power:
For the AC-power measurement configuration see Chapter ASM on a converter.

Important: Use "Variable" as line frequency and "Current” as frequency source.
The switching frequency of the controller is 16 kHz. So we selected a calculation rate in the power
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module of 320 kHz.

Energy calculation:
For the calculation of the energy consumption and recuperation see chapter Energy Calculation

For the calculation of the efficiency see chapter Efficiency Measurement

Webcam:
For the connection of a Webcam see Chapter Connection of a Camera

Charging Power:
To measure the charging power see Chapter Single-Phase Power Measurement

For the determination of Harmonics enable Harmonics in the Power module.

GPS.
For the connection of GPS see Chapter Connection of GPS

Measurement configuration

Controlier Motor
!
.‘ -
-n HF!HI"I"
Batterie ;3 **"4**

Ut M U2 12 03 13 UE 1B

Visualization:
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3.2

el ) LN ||

AL AR R LT
ki

Power Quality Reports

POWER QUALITY MEASUREMENT is the measuring of various wltage parameters, that are relevant to
assessing the quality of supply.

These parameters are:

Waveform
Frequency
Harmonic
THD

Flicker
Voltage drops

Beyond it, by the assessment these values are sorted statistically and compared opposite limit values.

This chapter covers application notes for the evaluation according to different standards
EN50160
IEC6100-2-4
ITIC (CBEMA)
DISDIP Statistic
Full FFT
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Premises:

a measuring instrument with a rack (z.B DEWE-2600)

one (or 3 respectively) module(s) type DAQP-HV (or DAQP-DMM)
software DEWESoft

option DEWESoft Power

option DEWESoft DB (PMT4, Database module and report generator)

You should have profound knowledge in measuring woltage

3.21 EN50160

EN50160 is the standard which is used to evaluate the power quality in Europe.
In this chapter you will learn:

How to create a setup
Apply an existing setup

3.2.1.1 Create your own setup

To create a setup for measurement to EN50160 first choose a connection diagram from the list below:

Connection diagram Application

1 phase Measurement at teh socket, low woltage

3 phase star Measurement in low wltage, high woltage and industrial girds
3 phase star with evaluation of the line Measurement in middle and high woltage.

voltages The conwerters are usually connected in star.

There should be evaluated the line wltage because of the
delta/ star transformers in the low woltage the wltage is
visible as phase wltage. Furthermore, this circuit
simultaneously with the detection of ground faults.

3 phase delta Middle and high wltage if the measurement is directly
connected in delta.

3.2.1.1.1 Single-phase-system

Follow the steps in the order below:

1. DEWESoft settings
2. Settings to store in database
3. Analysis with PMT

3.2.1.1.1.1 DEWESoft settings for the standard En50160
1. Connect the wltage to a suitable module.
2. Set-up the Powermodule
3. Note the following settings:
The line frequency must be set to the nominal value (for the calculation the actual frequency will be
used).

"Number of cycles" must be set to 10 (this is the number of sine waves, which are used for the harmonic
calculation and must be equal to 10 according to EN50160).
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Line frequency
50 -

Mumber of cydes
10 L d

The nominal wltage must be set.

Mominal voltage
230 - W
Line to earth

The number of harmonics must be at least 25.

"All" harmonics must be calculated.
The total harmonic load (THD, Total Harmonic distortion) must be set up to 40th.

[/| Harmanics 25

""-_THD 40 Impedance

y= =]

Period RMS values be used for the wltage drop calculation (DISDIP).
The calculation must be done in all periods (=1) with half-period dislocation (=50%), i.e. every half period
a full-period value is calculated.

Periods  Overlap
[ Period values | n - " 50 S v|

Flicker must be calculated in 10 min (Pst) or 2h (PIt; equals to 12 Pst Values).
The owerlap should be 1.

Pst time  Plt ime
[¥] Flicker 10 120 min

Al
=

Calculation overlap 1 & w1

Ovwerall, the setup looks like this:
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m - + = [ Used ] I ‘iew Channel List
Power system configuration Line frequency Output units Frequency source
ISingIe phase - ] [50 - I [W - ] I\n‘olmge - ]
P Cirrent charmeds Number of cydes Mominal voltage
10 - 230 ~ly
Line to earth
ui |Chanm=.ls ||Vecturscnpe||Backgruund harmunicsl
Wi v |V A—
j — [/] Harmonics 25
[¥|mHD 40
- Periods  Owerlap
Psttime  Plt time
[V] Flicker 10 120 mir
Calculationoverlap 1 [ % 1 & w
U |

Next, set-up the storage of data.

3.2.1.1.1.2 Settings to store En50160

Before studying this chapter you should work through the genaral information about the database

storage.

The specific settings for the EN50160 are as follows:

1) Devices
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\_'\_~ o - DEWESoft 7.0 RC38 = 2
‘ (N “
< J) Acquisition  Analysis Setup files | Ch, setup | Measure & Help gy Settings
= [ i ; ke ) (1] .
Bl iy | T &) | ™ : oo W&
Stare Save Save as  File details  Storing Analog Counter Alarms Math Power dg.DB Storage Plugin

@ Home I\@ Devices

ﬁ Alarm Events

U] Channel Stoiing

= Basics Trigger
CAPTION | MOMINALYI| OPERATING STARTLOW STOPLOWE| STARTHIGH STOPHIGHI| SLOPETRIE SLOPE TIME
DEWEZB00/No device a0 110/ 108
P EFower 0 a a0 g
WL ] = a2 5 3|

In Devices Manager the following limits must be set.These are pre-assigned default.

STARTLOWPERCEMTAGE STOPLOWPERCEMTAGE STaARTHIGHPERCEMTAGE STOPHIGHPERCEMTAGE
a0 52 110 103

Startlowpercentage....determines the lower limit for the start of wltage range violations.
Stoplowpercentage....determines the lower limit for the end of wltage range violations.
Starthighpercentage....determines the upper limit for the start of wltage range violations.
Stophighpercentage....determines the upper limit for the end of wltage range violations.

2) Channel storing

Usually all channels are initialized correctly.
The default storage group is set to 10 minutes and assigned.

The raw channel (analog input channel) U1 must be assigned manually:
Modulindex=Power 0
LOGCHANNELCODE=U_L1

The frequency must be set to 10 seconds storage interval.
For this reason a separate Channelgroup called "Frequency" with an 10 second interval was created.
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a N _
\‘/ Andlysis ~ Setup files |Ch‘ setup | Measure @ Help (g Settings

[ s

6 B Beg & B |e O & 2% & [ o

Stare Save Save as  File details  Storing Analog Counter Alarms Math Power dg.DB Storage Plugin

@ Home r.:@ Devices ul Channel Staring ﬁ Alarm Events

Channelz | Full FFT Spectrum

E[vaLll MODULEINDEX CAPTION UNITSTR LOGCHANMELCODE |Channel Group & |STORI|ARRA|LOGCHACODE
& v|Power 0 K_U_L1 % K_U_L1 DEFAULT [J |010200000035
&2 v|Power 0 Fl_L1 : Fir_L1 DEFAULT [ |01018E800000
& v Power 0 Pst_L1 : Pst_L1 DEFAULT [J |010180 200000
& v|Power 0 PFa_L1 - PFa_L1 DEFAULT [ |01018C800000
& v|Power 0 U_L1per W U_L1per DEFAULT [ 010120520000
& v |Power 0 THDEver_lU_L1 % THDEven_lU_L1 DEFAULT [ |010145800000
& v|Power 0 THOOAd_U_L1 % THOOAd_U_L1 DEFAULT [J |010146300000
& v|Power 0 THO_U_L1 4 THD_U_L1 DEFAULT ] |010144300000
& v|Power 0 U_mng_L1 U_mng_L1 DEFALULT ] |010120810000
& | Power 0 U L1 U_m_ LT DEFAULT ] |010200000002
& v Power 0 U_L1_H DEFAULT 01012084FF00

MW > PP X % 4] v

3) Alarm Events

For fault detection (wltage range violation, DISDIP) a alarm as follows was created:
Please click "+" on the "Alarm Events" window to add an alarm.
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Alarm Event Detail ) |
Index: ljl Alarm Code: l:l Mominal Yoltage: Alarmn reset setings——
e . : : Activate alarm event

odule: erating voltage: i
Pawer 0 ~| Operafingvaktage:| 0 o () Immediatly
Captian: [Band | Pretime: 1500 B it (#) On Condition

[ Posttime Extention ) After [5]

"Stolage Type

Opcodesteventstat | <] o =
Holdoff Time: ]
Dipemite i anel l:l Maw storage time: G000

A (e

) Mone [ms] (e Fastms] ) Slow [s]

STO|LOGCHACODE COR|EVEHSTO|ALARMINI
1| Pover 0A0_L1 per ]
4| Powser 0/1_L1 o|d O] Start Conditiors:
D Type RE |Mode Level 1 Level 2
0 Setup |data window 253 207
RN AT A 4] v
Stop Conditions
D Lewvel 2
a
MM 4 B+ =« X0k T E y| [ W = e X T E‘

] [ ]

Choose the module (Power 0) and type in "Band" in the field Caption (hame of the alarm).

Module: |F'u:uwer 1] 5 |

Caption; |Bam:| |

Set up the channels as follows:

"U_L1" just stored (STO)
"U_L1 per" is Condition (COND), event (EVENT) and stored (STO)

The storage numbers 1 to 4 must also be properly assigned.With this Index the transients are later
found in the chart.

STO|LOGCHACODE COR EVEHSTO|ALARKIMI
1|Power 0/U_L1Tper 1]
4| Power 0A_L1 1| 1]

Pre- and post-time should be set as follows:
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Fretinne: 1500 2
Postinne: 3500 5
Holdaff Tirne: i—
b ax storage time: gO00

This alarm is intended to serve as an event, therefore "alert event" must be selected.
Please select "Flagging" to enable the flagging-function (IEC 61000-4-30).

Activate alarm event
Flagaing

The storage type must be set on "fast".

Storage Type
|7{:} Mone [ms] (¢ Fast[ms] (0 Slow [s]

The start- and stop-conditions are automatically according to the limits oft the "DEVICE" (see abowe)
created once you click the "+" button.

Start Conditionz

0] Type RE |tode Lewvel 1 Level 2

0f Setup |data windaw 253 207
LR T3 [4] >
Stop Conditions
n] Level 2

0] Setup

According to this, the reset of the alarm must be set to "on condition":

Alarm rezet setling——
i Immediatly
i*) On Condition

1 ifter [3]

After confirming the settings with "Close" the alarm in DEWESoft should look like on the window below:
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File details  Staring

CEEN A ]

3.2.1.1.1.3 Analyze En50160 in PMT

Start PMT and connect to the according database:
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% DEWETRON Process Monitoring Tool == x|

Genersl Wisualisation
.
{7 Group Yisible ﬁ ’_fl' \ E Help
%Mu\t\view _’?\ == 7 Change passwiord 1gnsa

kiosk Mode VISUahiathnS Maintenance  Status [m |
General
=l
s
EHZ Root 2] AEEEES . power Monitoring Tool
{3 Demo Reports
=5 Standards PMT
ﬁ Harmonics
123 Events i
1) EMBO1EDS tar
g E::gl Eggs;rephasa 5l More about the handling of the Program you can learn in the PMT Manuals
If you want to learn more about our products visit our DEWETRON Homepade
Forwishes, [deas, bug repons etc. please follow this link: DEWETRON QS System
Or just send us an E-Mail
@ Visualisations
E@ Devices
s ‘ Meazurements
»
-]

PMT +:4.3.97.783  Administrator

Select the report "EN50160singlePhase" in the navigator on the left side:
You will find the report in the directory: Root/Standards/En50160singlePhase

=M Foot -
ﬁ Dremo Reports
EIE Standards
I Hamonics

12 Events e

I EMBO1E0Star

¥ ENS01E0Deka

-3 EME01EOsinglePhaze ~|

Double click on the report and choose your Powermodule (on the right side):
In our example: "Dewe Graz 230V single phase”
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B Module Selection )

Direct Selection

Histary
Group | Module |
Dewetron Leistungs. ..
Dewetran Power 0
Dewetran Lire1
Dewetron DEWEZE...
Dewetran Power-TH...

DEWE-820... Dewe Gra..
DEWE-320... DEWE Gr..

=10l x|

Group
ALL

DEWE-820-FFR

POB oM

:E| Anlage
QB 053

DEWE Graz 230V

DEWE Graz 20kV

Clear List

QK Cancel

Next select the time period for the report:

Select Reportvalue

Favorites

Last Day

Last Week

Last Manth

1 Dray From Start

e
o

1 %Wfeek From Start
1 Manth from Start

Set end b now

Start: |n4_m 2010

>| 114548 2

End: |11_n1.2n1n

| 114548 2

Ok

Cancel

Then the report will appear on your screen and can be printed.
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% DEWETRON Process Monitoring Tool == x|

General Wisualisation

« 2 ©

Ptint  Send  PDF Reload
Mail
Data

Mavigation NN CEWE ¢

¢ [1

=M Roct B
{3 Demo Reports
=3 Standards
ﬁ Harmonics
123 Events
|5 ENS0160Star

Ees ginglé Fhise measurements. =S
: o = single Phase measurements Po=TETo

User Administrator
Date: 11.01.2010 Tirne: 11:45:40

I} EMBOTED single phase en

Feeder: DEWE Graz 230V
Report Start: 04.01.2010 11.45:48 Page1 of &
Report End: 11.01.2010 11:45:48

SHONATUED | e e

--------- This report shows the voltage quality parameters of the standard EN 80180 for single phase systems.

S e The following values are described:
Visualisations
Height
@ Devices W aveform
Freguency
y Aveailability
‘ Measurements

The following table shows each parameter and the guantil value (95%)
Green values indicate that the gualitiy is okay. Red indicates a value out of the limits. '|
»

¥

PMT +:4.3.97.783  Administrator

3.2.1.1.2 3ph-star-system

Follow the steps in the order below:

1. DEWESoft settings
2. Settings to store in database
3. Analysis with PMT

3.2.1.1.2.1 DEWESoft settings for the standard En50160
1. Connect the wltages to suitable modules.
2. Set-up the Powermodule.
3. Note the following settings:
The line frequency must be set to the nominal value (for the calculation the actual frequency will be
used).

"Number of cycles" must be set to 10 (this is the number of sine waves, which are used for the harmonic
calculation and must be equal to 10 according to EN50160).
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Line frequency
50 -

Mumber of cydes
10 L d

The nominal wltage must be set.

Mominal voltage
230 - W
Line to earth

The number of harmonics must be at least 25.

"All" harmonics must be calculated.
The total harmonic load (THD, Total Harmonic distortion) must be set up to 40th.

[/| Harmanics 25

[v]THD 40

y= =]

In the standard further the imbalance factor is provided.
Enable the symmetrical components an use the parameter u2_1 form the DEWESoft channel-list.

[¥] Symmetrical components

¥ 58 Power0
¥ Symmetrical componer
= u2
= ul
uz_1

You will see the value in the measurement-screen on the right side:

Period RMS values be used to calculate the wltage drops (DISDIP).
The calculation must be done in all periods (=1) with half-period dislocation (=50%), i.e. every half period
a full-period value is calculated.

Periods  Overlap
[¥] Period values | 1 - " 50 %% v|

Flicker must be calculated in 10 min (Pst) or 2h (PIt; equals to 12 Pst Values).
The overlap should be 1.

Pst time Plt time
[ Flicker 10 120 min

.
=

Caloulation overlap 1 (& ¢ 1
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Ovwerall, the setup looks like this:

Power 0 - + = [ Used ] |1|'iew Channel List
Power system configuration Line frequency Output units Frequency source
| 3-phase star vJ | 50 - | IW - I |\.-'oltage v]
[ current channels Mumber of cydes Nominal voltage
[T caloulate line voltages 10 et 230 M
Line to earth
u1 |Cha.nnels ||Vecturscnpe||Backgrnund harmunicsl
e o — |U s vl\" C—
uz2 = :
| i |U L2 v‘\J e | |¥| Harmenics 25
LE [¥]THD A0
[uLs -|v
I ymmetrical components
ol el el e : Periods  Owerlap
|¥] Period values
[Tl waveforms

Psttime Pt time
[¥] Flicker 10 120 min

Caledationoverdlap 1 & % 1 B %

n HELGE

Next, set-up the storage of data.

3.2.1.1.2.2 Settings to store En50160

The procedure is essentially the same to the single-phase-system. Therefore, only those points covered,
which are different.

Chapter 2) Channel storing

Raw channels (analog input channels) U1, U2 and U3 must be assigned manually:
Modulindex=Power 0
LOGCHANNELCODE=U_L1, U L2 orU_L3

DEFALLT

‘ & | Power 0 3 i _L1

I & v Power 0 Lz i ULz DEFALILT
&2 v | Power 0 1 i L3 DEFALLT

| [ Tw I [#]+ = ‘

Chapter 3) Alarm Events

Make sure that all three phases are selected and numbered accordingly.
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Index: Alarm Code: Mominal Voltage: Alarm reset settings
Activate alarm event
Fd odule: |Power 0 - | Operating voltage: Eisyaing 0 Irenediatiy
Caption: |Band | Pretime: 1500 5 | G @ On Condition
Opcode at event start: l:l PRI 3500 < [_] Posttime E stention () After [3]
Holdoff Time: 1=
Ueoicalcrentcnd l:l Max storage time: 10000 2 Sl e
() Mone [ms] @ Fast[ms] () Slow [5]
5TO LOGCHACODE COk EVEl 5TO ALARMIN
1| Power 0/U_LT per 0
2| Poweer 0/U_LZper 0] Start Conditions
i E”We[ gjﬁ-t?per g ID Type RE Mode Levell  LevelZ
CIET ;
= i] -Setu data wirdow 253 207
5| Power 0/U_L2 Wil 0 | 0 | =] | |
B|Power 0/ _L3 | E 0
M« p )=o) [x[e]x]«[=) 4 b
Stop Conditions
[n] Type RE Mode Lewvel 1 Level 2
0 Setup_| data |[]| windiows | uB4 2B
I««()»»l+—‘./xt‘x|*'# " 5 I««(b»»l+—A\/xt‘x|*’# 4 s
(oo ] [ |

3.2.1.1.2.3 Analyze according to En50160 in PMT

The analysis is the same as for single-phase-system, but here please choose the star-report
(EN50160Star):

Select the report "EN50160 star" in the navigator on the left side:
You will find the report in the directory: Root/Standards/En50160Star
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Visualisations

=M1 Root -
{1 Demo Reports I
=21 Standards
I Hamnonics
{3 Events
=H ENGO1E0Star
I3 EMBO1EO
|3 EM50160Dela
2 EM50160singlePhase _

B T

m

[F] EMBOMED large report star de
[F] EMB01ED large repart star en
[F] EMBOTED star de
18 EMGOTED star en

3.2.1.1.3 3ph-star-systemw ith analysis in delta

Follow the steps in the order below:

1. DEWESoft settings
2.Settings to store in database
3. Analysis with PMT

3.2.1.1.3.1 DEWESoft settings for the standard En50160
1. Connect the wltages to suitable modules.
2. Set-up the Powermodule.
3. Note the following settings:
The line frequency must be set to the nominal value (for the calculation the actual frequency will be

used).
"Number of cycles" must be set to 10 (this is the number of sine waves, which are used for the harmonic

calculation and must be equal to 10 according to EN50160).

Line frequency

50 -
Mumber of cydes
10 *

The nominal wltage must be set.
Note: depending on whether the flicker in star or in delta needs to be assessed, the wire (line to line) or

the phase wltage (line to earth) must be entered:
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Maminal voltage
10000] - ¥

Line ta line

The number of harmonics must be at least 25.
"All" harmonics must be calculated.
The total harmonic load (THD, Total Harmonic distortion) must be set up to 40th.

| Harmanics 25

[¥|THD 40

y= =]

| Interharmonics

In the standard further the imbalance factor is provided.
Enable the symmetrical components an use the parameter u2_1 form the DEWESoft channel-list.

[/] Symmetrical components

¥ 58 Power0
¥ Symmetrical componer
= ul
= ul
You will see the value in the measurement-screen on the right side: w21

Period RMS values be used to calculate the wltage drops (DISDIP).
The calculation must be done in all periods (=1) with half-period dislocation (=50%), i.e. every half period
a full-period value is calculated.

Periods  Overlap
[¥] Period values | 1 = " S0 % v|

Flicker must be calculated in 10 min (Pst) or 2h (PIt; equals to 12 Pst Values).

The overlap should be 1.

Make sure that "waveforms" is selected.

The flicker now can be calculated for phase wiltages (star), line wltages (delta) or both. Particularly note
the right attitude of the nominal voltage!

[#]
| Waveforms Psttime  Plt time Calculate for

Calculation overlap 1 % E 1 % =

Overall, the setup looks like this:
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Power 0 - + -— [ Used ] | View Channel List
Power system configuration Line frequency Output units Freguency source
3-phase star - | | 50 - | |W - | |1|'0I13ge - |
e es Mumber of cydes Nominal voltage
[¥] caloulate line voltages 10 - 10000] -
Line to line
u1 |Charmels ||Vec‘tur 5cupe|| Background harmunics|
e | — |U Li - |V ity
uz2
| et [U L2 v|V g [/]Harmonics 25
uz =5
| THD 40
[uLs v -

I || Symmetrical components

S | | ; Periods  Overlap

[+/| Period values @
2

|| waveforms

Psttime Pt ime Calculate for
/] Flicker 10 i =

Calaatonoverlap 1 &5 x 1 &5 %

n HEG
Next, set-up the storage of data.
3.2.1.1.3.2 Settings to store En50160

The procedure is essentially the same to the single-phase-system. Therefore, only those points covered,
which are different.

Chapter 2) Channel storing
Raw channels (analog input channels) U1, U2 and U3 must be assigned manually:

Modulindex=Power 0
LOGCHANNELCODE=U L1, U L2orU L3

S v vy T B L e
@ v|Power 0 uLA W U_31 DEFAULT 7 | O |mo1sessoooo
@ v|Power 0 ULZ3 Y u_z3 DEFAULT ¥ | [ |o1o1ssssoo00
@ v|Power 0 uL12 W u_12 DEFAULT @ | O |o1o1s3ssoo00

Chapter 3) Alarm Events

Make sure that all three phases are selected and numbered accordingly. Only the line wltage
(CONDITION) is triggered.
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L

Alarm Event Detail " ﬂ_ ﬂ
Index: Alarm Code: Mominal Voltage: Alarm reset settings
. Activate alarm event - i
W adule: |F'c.wer i] - | Operating voltage: Flaie (0 Irnmnediatiy
Caption: |Band | Pretime: 1500 5 | G @ On Condition
Opcode at event start: l:l PRI 3500 < [_] Posttime E stention () After [3]
Holdoff Time: 1=
Ueoicalcrentcnd l:l Max storage time: 10000 2 Sl e
() Mone [ms] @ Fast[ms] () Slow [5]
5TO LOGCHACODE COk EVEl 5TO ALARMIN
1| Power 0/U_LT per E | E 0
2| Poweer 0/U_LZper B E 0] Start Conditions
i E”We[ gjﬁ-t?per g g g ID Type RE Mode Levell  LevelZ
CIET ;
= 0 Setu data wirdow 440 360
5| Poweer 0/U_L2 ) E i || |.| | |
B|Power 0/ _L3 [N E] 0
10| Power 0/U_L1 2per 0
11| Power 0/U_LZ3per 1]
12| Power 0/U_L31 per il
W[« 1y [ [ ]= ) [x x]*E) 4 b
Stop Conditions
[n] Type RE Mode Lewvel 1 Level 2
0 Setup | data |[7] window | 432 368
I««()»M+—AJXC¥|*'# " 5 I««ib»m+—A/xm|*'ﬁe 4 s
cor | [ |
" - — -

3.2.1.1.3.3 Analyze according to En50160 in PMT

The analysis is the same as for single-phase-system, but here please choose the delta-report

(EN50160Delta):

Select the report "EN50160 delta" in the navigator on the left side:
You will find the report in the directory: Root/Standards/En50160Delta
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Visualisations
=H3] Root -
{71 Demao Reports i
=3 Standards
I3 Harmonics
[ Events
|21 EMB01605tEar
M ENGO1E0Delta
[ ENBO1ED
[ EM501EDsinglePhas:
3 Tests o=

5} ENS01ED delta de

m

5} EMBO1ED large report delta de
[F} ENBO1ED large report delta en

3.2.1.1.4 3ph-delta-system

Follow the steps in the order below:
1. DEWESoft settings

2.Settings to store in database
3. Analysis with PMT

3.2.1.1.4.1 DEWESOoft settings for the standard En50160
1. Connect the wltages to suitable modules.
2. Set-up the Powermodule.
3. Note the following settings:
The line frequency must be set to the nominal value (for the calculation the actual frequency will be

used).
"Number of cycles” must be set to 10 (this is the number of sine waves, which are used for the harmonic

calculation and must be equal to 10 according to EN50160).

Line frequency

50 b
Mumber of cydes
10 -

The nominal woltage must be set. (For delta connection the nominal wvoltage always is the line wltage).

Mominal voltage
10000 - |

Line ta line
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The number of harmonics must be at least 25.
"All" harmonics must be calculated.
The total harmonic load (THD, Total Harmonic distortion) must be set up to 40th.

[¥] Harmarics 25

JTHD f I":='s':e

y= =]

In the standard further the imbalance factor is provided.
Enable the symmetrical components an use the parameter u2_1 form the DEWESoft channel-list.

[/] Symmetrical components

o4 Power 0

¥ Symmetrical componer
= ud
= ud

uz_1

You will see the value in the measurement-screen on the right side:

Period RMS values be used to calculate the wltage drops (DISDIP).
The calculation must be done in all periods (=1) with half-period dislocation (=50%), i.e. every half period
a full-period value is calculated.

Periods  Overlap
[¥] Period values | n - " 50 %% v|

Flicker must be calculated in 10 min (Pst) or 2h (PIt; equals to 12 Pst Values).
The owerlap should be 1.

(]
----- Waveforms Psttime  Plt time Calculate for

e 0w e

Calalationoverlap 1 & % 1 & w

Owerall, the setup looks like this:
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Power 0 - + -— [ Used ] | View Channel List |
Power system configuration Line frequency QOutput units Frequency source
3-phase delta - I I 50 - | I'u'u' - I [‘u‘oliﬁge vJ
[| Current channels Mumber of cydes Mominal voltage
10 - 10000 > ¥
Line to line
ui2 |Channals ||Vedurscupe”Backgrnund harmunic:sl
ds -I —[uL12 v
u23 o )
¢ _l IU 123 - I v || Harmonics 25 All -
Uzl 7l
|+ | THD 40
|
; [uLa ~-|v —

[¥] Symmetrical components
Periods  Overlap

[V] Period values

@l
e s Psttme  Plt time
[¥] Flicker 10 120 min

Calclationoverlap 1 (o » 1 A

[ ] =

Next, set-up the storage of data.

3.2.1.1.4.2 Sttings to store En50160

The procedure is essentially the same to the single-phase-system. Therefore, only those points covered,
which are different.

Chapter 2) Channel storing

Raw channels (analog input channels) U12, U23 and U31 must be assigned manually:
Modulindex=Power 0
LOGCHANNELCODE=U_L12, U_L23 or U_L31

[ e bt ey s FIE TN TSN e R A

& | Power 0 UL W U_3 DEFAULT ] 010186850000
@ | Power 0 uLz3 Y U_23 DEFALLT ] 010154550000
€2 v |Pawer uLiz W 12 DEFAULT & | [ 010199860000

Chapter 3) Alarm Events

Make sure that all three phases are selected and numbered accordingly. Only the line wltage
(CONDITION) is triggered.
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oo ‘ = e, B =
Indew: Alarm Code: Mominal Yaltage: 5773 Alarm reset settings
Activate alarm event
Fd odule: |Power 0 - | Operating voltage: 10000 it 0 Irenediatiy
Caption: |Band | Pretime: 1500 5 | G @ On Condition
Opcodeateventstatt | < o 00 - | [ Posttime Exention © After [
Holdoff Time: 1=
Ueoicalcrentcnd l:l Max storage time: 10000 2 Sl e
() Mone [ms] @ Fast[ms] () Slow [5]
5TO LOGCHACODE COk EVEl 5TO ALARMIN
1| Poweer 0/0_L1 2per 0
2| Power 0/U_L23per 0] Start Conditions
i E”We[ gjﬁ-ima g ID Type RE Mode Levell  LevelZ
CIET ;
= i] -Setu data wirdow 11000 3000
5| Power 0/U_23 Wil 0 | 0 | =] | |
B| Power 0/0_31 | E 0
W[« 1y [ [ ]= ) [x x]*E) 4 b
Stop Conditions
[n] Type RE Mode Lewvel 1 Level 2
0 Setup | data |[7] window | foaoo S0
I««()»M+—A/xt‘x|*’i " 5 I««(b»»l+—A\/xt‘x|*’i 4 s
oo ] [ron |
— T == -

3.2.1.1.4.3 Analyze according to En50160 in PMT

The analysis is the same as for single-phase-system, but here please choose the delta-report
(EN50160Delta):

Select the report "EN50160 delta" in the navigator on the left side:
You will find the report in the directory: Root/Standards/En50160Delta
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Visualisations

=H3] Root -
{3 Demo Reports i
=3 Standards
3 Harmaonics
2 Events
|21 EMB01605tEar
M ENGO1E0Delta
~{3) ENSO1ED
[ EM501EDsinglePhas:

3 Tests o=
[F} ENBOMED delta de

m

5} EMBO1ED large report delta de
[F} ENBO1ED large report delta en

3.2.1.2 Using existing setups

On POWER SYSTEM DVD you will find the following setups, which can used immediately.

Start DEWESoft, open the setup and start the measurement.

if the software was installed correctly the recording starts automatically and the analysis can be made
immediately with an appropriate report in PMT.

available setups for the analysis according to EN50160:

single-phase measurement
3~ Star

3~ Delta

3~ Star with analysis in Delta
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3.2.2

T . . DEWESoft - Setup: EN50160 Star with delta evaluation.d7s
@ % Anal}s;s /|
b £ L A= @ 7

New Setup  New sequence Edit Load Icon Rename  Delete Copy Cut Paste

Setup files

Ch. setup  Measure

¥  Setups (
. pmtalarmevents
.4 Py .4 Py 4 P
o . o
ENS0160 Delta.d?s ens0160 single phase.d?s 30160 Star with delta evaluation.c
oy
o

EM30160 Star.d7s

Note: Your meter should be configured so that the hardware channels 0, 2 and 4 are used for the wltage
measurement.

IEC 61000-2-4

For a measurement according to IEC 61000-2-4 the detection of the wltage harmonics up to the 50th
harmonic is necessary.

1) Measuring

Create a Powermodule and make sure that the harmonics are set up to 50th.
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[ Harmaonics |5|:|| I,.:.||| j [~ phase angles
[ ra

[~ THD I"'I:I [~ Impedance

[T Intetharmonics

The measurement can be performed for any type of connection.
2) Storage

Data must be stored in the database.

3) Analysis

The Analysis is done in PMT.

In the directory "Root/Standards/Harmonics" you will find various reports for analysis.
Basically, a distinction is made between the analysis of Star or Delta.
Further the different limits of the 3 network classes are deposited in various reports.

W L] - L)

=M Roat
I Demo Reports
=) Standards
) Harmonics
1 Events
- EMAOTBOS tar
) ENSDEBOC elta
=1 Berichte

[F} IEC £1000-2-4 Clazs 1

5} IEC £1000-2-4 Class 2

[F} IEC 61000-2-4 Class 2 rel ta lim
[ IEC B1000-2-4 Clags 3

5 [EC 51000-2-4 Delta Class 1
[F] IEC 61000-2-4 Delta Class 2 I

5} IEC 61000-2-4 Delta Class 3

Click on the appropriate report, choose the powermodule an the time period.
You will get following view on screen:
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TS W . i - A S ERE D

General Visualisation

= Print Report | @ @ 0 | §% change Axes
- ™ Export Graph | AVG 01.01.2000 15:04:11 - 21.01.2010 15:04:11 [RelH1 + max][MAX LIM] |
Print | Back Forward Load | Legend in chart

Report Copy Legend |

File
IEC 61000-2-4 Class 2 [DEWE Graz 230V)
Visualisations | 61000-2-4 Ciass 2 [DEWE Graz 2301] | Start Page |
E3 Root 20 | GOL' SHORT UNIT  STORAGET VISI
{3 Demo Reparts U_L1_HI AVG
B Standards U_L2_H1 G
100
123 Hamonics TREXT] e
13 Events
1) ENSO1E0Star
BHT) ENS0160Deka
“{2) Berichte
I 10
I IEC 61000-2-4 Class 1
I [EC §1000-2-4 Class 2
I IEC E1000-2-4 Class 2 rel to lim
o e T | 11 1 1
[ IEC E1000-2-4 Dok Class 1 e s o pe
[ IFC G1000-2-4 Deska Class 2 N 005 PrTET
[ IEC £1000-24 Deha Class 3 z - = A T
= f S 0,028 0048 o200y
R 2 0,003 0014 o200y
£ 5 0017 003  o.se0|v
& S 0,004 0017 0200[v
Visualisations E r 37 0,014 0025  0540[Y
y S 0.004 0018  0.200)v
P Devi 33, 0,010 ootg| o2y |
\@ Se= | J A | 40 0,003/ 0012 0200[Y A
: vy 41 0012 0021  0.500v 1
’é:. Measurements r uz 0.003 0.017|  0.200|v
! A J b ks 43/ 00n 0024 0430[v
& IR el R el e e AR S g a4 0,003 0022) o200y

PHT v:4 457 783 | Administrator i

In that case red exclamation marks will appear at the top right, which indicates a limit violation.
The list right below and the graph on the left will show you which harmonic is exceeded.

4) Print Report:

Print
Report

The 1st page of the report shows the chart. On the following page you will find a list of values and the
limit violations.
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IEC 61000-2-4 Class 2 [DEWE Graz 230V]

erstellt von Administrator g .
am 21.01.2010 DEWETRN s
um 15:22:33 g o =
Start: 01.01.2009
Ende: 01.02.2009
UIRES ORI ... ooe oo et e e Seite 1 wvon 2
100
U L3 HI[]%
10 H
E - — .
g
1 3 -4
# f
4
g | (m
K
L L | 1 [v]
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IEC 61000-2-4 Class 2 [DEWE Graz 230V]

Order
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& @ oo = h f LR = O @ 6 =) h b CO R 2 &5 W~ th o B R R e T T BT R X Jpu =L
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3.2.3

ITIC (CBEMA) curve

Prerequisite: Knowledge about how to create an event list and understanding of the chapter "voltage
drops".

In PMT you will find in the directory "Root/Standards/Events" the report according to CBEMA (ITIC).

r -
General Visualisation
| |57 Group Visible ﬁ o i Help
- @ : |
I3 Muttiviews L_& " | /7 change password | " Close
== Visualisations Maintenance Status .
Kiosk Mode = Show Start Window
General
M avigation ~
Visualisations y
=3 Root AHEEE power Monitoring Tool I
’ﬁ Demo Reports
E‘E] Standards PMT
ﬁ Harmanics
@ Events
- B3 ENS01B0Star
[ ENS01E0D el - -
& Erichte = More about the handling of the Pragram you can learn in the PMT Manuals
|

If you want to learn more about our products visit our DEWETRON Homepage
For wishes, Ideas, bug reports etc. please follow this link: DEWETRON QS

[ IEC 62040 Clasz 1 [UPS)

[0} SEMI F47 System
[0} UMIPEDE ) )
[F) UMIPEDE “w Or just send us an E-Mail

isualisations

@ Devices
X 4 \)
| ¥ ‘Measutemenls
»

| T -

[PMT v:4.4.100.804 | Administiator [ | I SR

Double Click to open the report and choose the module which you like to analyze.
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Frw O .. =

Direct Selection

History Group

Group Module ALL
Dewetron Poweer 0 DEWETRON £ Anlage

EVN U TRA .. DEWE Graz 20kY
EVN U EIB.. S .
EVN L/ POT .. bt
DEWE-820 . PREOXG3 Dewe Graz 230V single phase

DEWE-820.. DEWE Gr
ALL POBDXES

Drag a column header here to group by that column

All modules [ Al modules from sel. graup ] ol [ LCancel

Next select the time period for the report.

After that you will get an graph displayed on screen. which you can print, export or processed in a
report.
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General Visualisation
ﬂ ™ Export To Excel @ 01.01.2009 - 01.01.2010 (# 13) @ o ¥ points
Print .{“ﬂ PrintGraph Back Forward | Load |pISDIP
Report
File | Data |
| M avigation aq | ITIC (CBEMA) [DEWE Graz 230V]
Visualisations | rmic (ceema) [pEWE Graz 230v] | start Page |
I E}-ﬁ Raoat |
’ﬁ Demo Reports 500.00
I3 Standards 4BEIIDEI- E YO O D R D IR R A A I e
13 Hammonics 7o L 1) EERSRRS FPPEURER B ANTEuerl Jennmaver) pevirev LEVRPRNE PRSERIS BRI | M 1
{2 Everts aan00 14 el M L2
| 103 EMSO01605tar 000 4 %- Al ™ 13
B3 ENSDIB0Deks 100,00 4% -
“{3) Berichte 30,00 - 2
360,00 4 -- -
I 340,00 - -
320,00 4 --- -
i
2300,00 f---| -
[0} IEC 62040 Class 1 [UPS) 28000 +---| -
0 ITIC [CBEMA) T260,00 --- £
[} SEMIF47 ikt (4 i
|l B uMIPEDE £ 220,00 §--1 I
il B UNIPEDE Wk 200,00 - i
180,00 4 -- -
160,00 4 -- -
140,00 4 --- -
120,00 --- -
H Vizualizations 100,00 §--- -
8000 +--- i
@ Devices 60,00 §--- -
4000 F--f--ofo--- B e EE e e T N ——
il \" Measurements 2000 Foofepes N U e -
’ S o 3 T L=
I wt w? w? ol w? ot 0P w® et 0t
»
| 2

| PMT v:4.4.100.804 || Administrator

If you want to modify the visualization further, open the visualization with an right click and "edit
Visualization".

In "curve points" list (on the right below) you can simply add, change or delete curve points.
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|| General Module 5witcher
]
Captior: [TIC [CBEMA)
Dezcrption:
Rights: Dizdip
Owner: Admiriztrator - [] Enabled -
Group: rot X .
Curve Points
Read Wike  Ewecute : =
R i F POS 2o Diurakion [5] Woltage [%] e
[ T 1 0.0z 0
Ao O 2 002 70
Others: [} [l 3 05 70
Vicw 4 04 80
5 10 80
Phases L1 [#]Lz L3 g 10 50| =
) 7 1000000 30
Az [T logVolkage lag Duration o 1000000 110
] Shaw anly faults that are visible var outlines 3 0.5 i
10 0h 120
[H] Use Outline filtering 11 nonz 120
[H] Absolute Y alues 12 0.001 200
i 13 _ 0.00m 500 ~
| 4 o ]+ ]=]a] ] 4 3
| x ] [E=]

e

3.2.4 DIS DIP statistic

Prerequisite: Knowledge about how to create an event list and understanding of the chapter "woltage
drops”.

In PMT you will find in the directory "Root/Standards/Events” the report for the fault statistic (DISDIP).
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-
4} DEWETRON Process Monitoring Tool

General Visualisation

M avigation o
Visualisations i
B3 Root <A power Monitoring Tool
’ﬁ Demo Reports
M Standards PMT
I3 Hammonics
3 Events
) EMSO1B0Star
E”Cﬁ::m sibels More about the handling of the Pragram you can learn in the PMT Manuals
If you want to learn more about our products visit our DEWETRON Homepage
8 DIS DIP
[0} IEC 62040 Class 1 [UPS) For wishes, Ideas, bug reports etc. please follow this link: DEWETRON QS
[ ITIC [CEEMA) System

[0} SEMI F47
Or just send us an E-Mail

FHT v:4.4.100.804

Adrniristratar

Double Click to open the report and choose the module which you like to analyze.
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Frw O .. =

Direct Selection

History Group

Group Module ALL
Dewetron Poweer 0 DEWETRON £ Anlage

EVN U TRA .. DEWE Graz 20kY
EVN U EIB.. S .
EVN L/ POT .. bt
DEWE-820 . PREOXG3 Dewe Graz 230V single phase

DEWE-820.. DEWE Gr
ALL POBDXES

Drag a column header here to group by that column

All modules [ Al modules from sel. graup ] ol [ LCancel

Next select the time period for the report.

After that you will get a table including an bar graph displayed on screen. which you can print, export or
processed in a report.
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-
4} DEWETRON Process Monitoring Tool

General | Visualisation |

PRI C IO
{5 Print Graph # Marks

Print Back Forward Load
|| Report | Copy Table [
| File Data |
| Mavigation 'y | DIS DIF [DEWE Graz 230V]

Visualisations DIS DIP [DEWE Graz 230V] | Start P

=3 Root
’ﬁ Demo Reports
-5 Standards
15 Harmanics
{3 Events y " - 23
C3 ENSOTE05tar : L L 2 e o et LA 20 =us=10
! FHZ) ENSOTE0Delta ; E B i o e S e=u==20
“J) Berichte " 5 B 5

- .
[ DS DIP . 100>==10 1000 == 100
[ EC 62040 Clss T (UPS) [ —
[0} ITIC [CEEMa) DURATION & []

Il ) SEMIFa7

Il & uniPEDE VoLTAGE & [l p1: 0-0.01

01: 80- 50 [
02: 70- 80

" 03: @0 -T0
H Vizualizations EREaA
05: 40- 50
08: 30- 40
07: 20- 30

08: 10-20

05: 0-10

Grand Total
4

PMI v44100804 Adviistgtr | . ... | . .

ol o o o ol ool o oo
oo o ol oo oo ala

mlm| o o ol o olo oo

oo o o o ool o ola
- w|oololololalala

If you want to modify the visualization further, open the visualization with an right click and "edit
Visualization".

In "table settings" (below) you can simply add, change or delete column values.
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Table zettings:

% Rest voltage:

L UL
a0 a0
70 a0
&0 70
50 &0
10 50
0 a0
20 20
10 20
0 10
[« ]> [i[a]=]a]Tx]

General | W odule Switcher
Caption: DS DIP
Dezcrption:
Rights; Lolors
Owner. Administrator - Start: [- clNawy v]
Group: ract - End: [- clRed v]
Read Write  Execute i
Owarer [ ] L1 L2 L3
Group | Il Show only faulks that are wizible
i war autlines
Others: = [

[H| Use Outline filkering

Dhurations [2]:
LL L

] 0.0

0.01 0.1

0.1 1

1 10

10 100

100 1000

4] [

Prirt Template

3.25 Full FFT - PMT

E Cancel i

Full FFT is the storage of all spectral lines in according to the calculation.
If 10 periods are used for FFT calculation, you get 10 lines between the individual harmonics.

With 50Hz base frequency signifies all 5Hz a line.
1) Measurement:

Set up a Power module and sawe it in database.
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Make the following settings:

DB Storage Plugin

-> Tab "Channel Storing"
-> Lower Tab "Full FFT Spectrum"

Enable those channels which you want to save full resolution FFT.

m\- —

DEWESoft - Setup: ENS0160 Star.d7s

ORION-DAG2 = =) 5%

__/ Acquisition Analysis Setup files | Ch. setup | Measure & Help (g Settings
[ [ ik nn i 09 L
elg g | WY o U i o6 ¥
Store Save Save as  File details Storing Analog Digital Counter Alarms Math Power dg.DB Storage Plugin
@ Home | | [ Devices U| Channel Staring ﬁ Alarm Eventz
Channels | Full FFT Spectrum
Harmonic Storage Copy Channel data |
CAPTION Storage Group MHominal Yoltage|Voltages Currer | Power| Reactive Power| Line Waoltage

DEWE2E00/No device

|

O

O

O

2) Analysis:

PMT has its own visualization which you can use to analyze the full FFT.

Click "add visualization" and select:

&

Typical questions are:

select full spectrum FFT output
harmonics output (similar to FFT, but the side bands are self-defined)

harmonics and interharmonics output (similar to FFT, but the side bands are self-defined)
Frequency bands output (e.g. 2-9kHz in 200Hz groups, according to IEC 61000-4-7)
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3.2.5.1 Display a full spectrum

1) Create a visualization:
i
After creating a new \isualization

"All frequency lines" must be enabled.

fill out the input dialog as follows:

The ending frequency amounts to 2000Hz in our case, that means that all frequency lines 0 - 2000Hz

are given.

Full Spectrum FFT Editor

=)

Default | Module switcher
Caption: Full Spectrum
Drescription:
: - Rights:
Tlrﬂea}g%ints —
5 § Dwarer: Adrniniztrator -
2 G g -
I (7 Time based R il
(") Time based rounded Fead  ‘white  Execute
Time base [s] 600 DA
Graup &
[] Autarsfresh B s Others: H F
@ All frequency lines
End: 2000= Hz
(7 Grouped harmonics
Start: 1= H End H Lirnit zpecification:
Limit Type
[ Interharmanics Wwidth: H @ Average Huantil [%]
() Mairmum gL
() Cluantile
() Frequency bands
Start; 0% Hz End: Hz
width: 2005 Hz
o ] [ Gored
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In the next step select the measuring channels to display them.

Fist of all define a graph "Add sub graph":

]

Caption START EMD
Add sub graph
Edit sub graph
Delete sub graph
<Muo data to dizplay:
() [om

Now add a channel to the graph ("Add channel")
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e o T ==
| Sub graph data
1 Captian: Stark [=]: D% End [%]: ‘IDD%
Left axiz
Yizible Log
Min Auta Val: 0,000
Man Auto al 0,000
COL AxIS SHORTDESC RMSTYPE FIXKEDTODEVIC LOGICALCAPTION MODULECAPTION
<Mo data to dizplays
Delete Ehannell [ Edit Channel ] E Add channel I ok I [ LCancel

In our case we select "U_L1_H". "U_L1 H"is the spectrum of the wltage "L1"
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LOGCHACODE
0o11F340100

LOGICALCAPTION

I_L1_H1

Drag a column header here to group by that column

DESCRIPTION

010133840100

I_L2_H1

010147340100

I_L3 H1

01012384000

F_L1_H1

010137840100

P_L2 H1

010148240100

F_L3_H1

01011724000

G_L1_H1

00126840100

[_L2 H1

0101 3F240100

0101 20840100
010183340100

[_L3_H1
U_L1_H1
U_L12_H1

010134840100

U_L2 H1

010184340100

U_LZ3 H1

010143240100

_L3 H1

00186340100

U_L31_H1

Fieset Filter

[ LCancel

The next step is to select the properties of the measuring channel (color, decimal)

-

Series Eigenschaften

Shaort:

o|  Calar:

L_L1_H1

Dizplayformat:  # ##0.000

Staorage

1 Min

7 Max

@ Awerage

’ Cancel

Click "OK" and then "OK" and "finish" to save your settings.

Now your new visualization is visible on the left.
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2) Analyze the recording

Open the \isualization "Full Spectrum”

,
4} DEWETRON Process Monitoring Tool

| General | Visualisation

5 Group Visible A Help
eg Iy

I3 Muttiviews L3 /7 Change password | " Close

X Visualisations Maintenance Status .
Kiosk Mode = [Show Start Wmdow]

General

A
2 BN

M avigation ~

Visualisations i
AGEEGET. o
B33 Root Power Monitoring Tool

ﬁ Demo Reports
3 Standards PMT
I3 Tests
123 Sehulung
I3 Berichte
=3 Windrepart
{2 FUIFFT

More about the handling of the Pragram you can learn in the PMT Manuals

If you want to learn more about our products visit our DEWETRON Homepage

| ™ Ful Spectum
For wishes, Ideas, bug reports etc. please follow this link: DEWETRON QS

System

Or just send us an E-Mail

PMT v:4.4.100.804 || Administrator

Now select the desired power module
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¥ Module Selection = | B e

Direct Selection

History Group -
Group Module ALL
Dewetron Poweer 0 DEWETRON £ Anlage
EVN U TRA .. DEWE Graz 20kY
EVN w EIB_... NC
EVN L/ POT .. %
DEWE-5320.. POBOXS3 Dewe Graz 230V single phase
DEWE-820... DEWE Gr FOBOxE2
ALL POBOXES POBoxE2

DEWETROMN DEWE Gr.. TEST

m

e
1

Clear List [ oK ] I LCancel

Next, choose the preferred time period and then the graph appears on the screen:

There are 3 sections on the screen. The navigation across the screen is described in chapter "Navigate
in full FFT".

% DEWETRON Process Monitoring Tool i

General vwsmﬁtmn
)

v
N i @ - Edt Cobr Graph  Legend
< -2 NI 16.02.2009 17:10:00 [12.02.2000 14:55:42 - 19.02.2009 10:40:00] N Edk Time Chart axis# Show Marks
Bak | Pt Pt Swe | Saol acScrolForward  Reload £
Report Graphs -~ Graphs - | Back edt chart Axs 5 Auto refresh
Home Fie Data
Navigation ] 7 spectrum e raz 2200 7
ents ] I strtpage
) Meassenents [ColorGraph 16022008 171000 150,025 Hz
es20m

| (2
w2
ne
w32
5 Roat w3z
oy 297
3 Demo Repatts | v
413 Standards N2
QO Tests w221
& Schulng u2
1D Berichte : 1 ;‘
= 164
5 Windreport | i
S FFFT B
\ e
wit ¢
[ o;
|
|
B3 Full Spectrum |

e ] I | \ | Il ,M,,,,,,,,,

il : -

AL [ - eeees o e e ol

m Visualisations :
() Devices )

_ Measurements

10022000
10022000

PM 44100804 | Administalor
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3.25.2

Harmonics output

The procedure is the same as in chapter "Display a full spectrum”, so only the steps are treated they
are differently.

1) Create a visualization
To output the harmonics please select "Grouped Harmonics".
"Start" and "End" specify the range of the harmonics to be calculated (1 to 25).

"Width" indicates the number of side bands to be added to the baseline (1).

Full Spectrum FFT Editcr

Detault | Module switcher
Captian: Harmonics
Description:
: : Rights:
Tlrﬂea}g%\éints
) Owner: Adrniniztrator -
i@ Raw Data s
) Time bazed rop ol z
1 Time bazed rounded FRead  ‘Write Execute
Time base [s] 600 Ewner -
ToLp
[] Autorefresh B0 4] Others: H &
(Al requency lines
End: 2000= Hz
(@ Grouped harmonics
Start; 1= H End 5= H Limit specificatior:
Lirnit Type
[ Interharmanics Width: H @ Average Quantil [%]
(7 Maximum g5k
() Buartile
| 1 Frequency bands
Start; 0% Hz End 20005 W
Width: 200= Hz
o | (B
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Our example: 50Hz and 10 periods.
To the 50Hz line 45 and 55Hz are added (rms) and results the 1st harmonic (corresponding to the
current IEC 61000-4-7).
To the 150Hz line 145 and 155Hz are added (rms) and results the 3rd harmonic.
and so on...
if you want a value without side bands so you have to select a with equals 0 (e.g. old standard IEC
61000-4-7).
2) Analyze the recording
Open the visualization named "Harmonics".

% DEWETRON Process Monitoring Tool

& % i U (.5 SRS

Bf(k e S| BH ecserolforward REG30 gt chart Axs 5 Auto refresh

ents [Femonics DEWE Graz 230v]. Measurements Ji | startPage

B Measurement s [ Color Graph | Average Graph 15.02.2008 17:00:00 1+50,023 Hz
B Full Spectum

T3 Hamorics

T 1] I | N
| i NN R e ‘r\\\‘}\vr‘vrm / ‘”\\\‘”/ ‘M”\J | P L ST
g —— = T ~ | : WY LR
o 3 Y

Sy : 1

T

There are 3 sections on the screen. The navigation across the screen is described in chapter "Navigate
in full FFT" .

3.2.5.3 Harmonics and interharmonics output

The procedure is the same as in chapter "Display a full spectrum”, so only the steps are treated they
are differently.

1) Create a visualization
To display harmonics and interharmonics select the option "Grouped Harmonics".

"Start" and "End" specify the range of the harmonics to be calculated (1 to 25).
"Width" indicates the number of side bands to be added to the baseline (1).
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"Interharmonics" enables the

calculation of the interharmonics.

"Width" indicates which frequency lines to be used for the calculation of the interharmonics (2-8).

Full Spectrum FFT Editor

Default | bodule switcher

Caption: Harmonicz and Interharmonics
Drezcription:
: - Rights:
Tlrﬂea}g%ints
) Owrer: Adrminiztrator -
@ RawData
B ; -
() Time based S odl
7 Time based rounded Fead  ‘white  Execute
Time base [s}; 500 FAHES
Graup &
[] Autarsfresh B0= [4] Others: H F
Al frequency lines
End: 2000= Hz
i@ Grouped harmonics
Start: 1= H End &= H Limit specification:
Limit Type
Wwidth: H @ Average Quantil [%]:
() Maxirmumm g5 L=
() Cluantile
() Frequency bands
Start; 0% Hz End 20005 Hz
Wwidth: 2005 Hz
o) [ Ges

Our example: 50Hz and 10 periods.

To the 50Hz line 45 and 55Hz are added (rms) and results the 1st harmonic (corresponding to the

current IEC 61000-4-7).

With 60, 65, 70, 75, 80, 85 and 90Hz (lines 2-8) the 1st interharmonic is formed (rms).
To the 100Hz line 95 and 105Hz are added (rms) and results the 2nd harmonic.

and so on...
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2) Analyze the recording

Open the visualization "Harmonics und Interhermonics".

9 DEWETRON Process Monitoring Tool

General | Visualsation
Edit Color Graph  Legend

‘3 o fa)
o - =,
e © 15022000 08:10:00 [12.02.2000 145542 - 19022000 10:40:00) Ed Time Chart axs ¥ Show Marks
Back | Print  Print save Scroll acScrolForward  Reload oy
Report  Graphs - Graphs ~ | Back edtt chart Axis G5 Auto refresh
Home Fie Dta
(R ] = orics and nterhermoics DEVEE Graz 2207 [
—o IC = o0 | Messuenents 0 300 StartPage |
&) Measuement ts Color Graph | Average Graph 15.02.2009 08:10:00 1+50,001 Hz
(1502200907:10:001)
W27479
%2
Wixd
Wo4s2
© Aot Bees
{2 Demo Reports .;;;S
. m2es
| Wieo
g | Wi
= Beiche e
S Windrepart 2=
S FulFFT H4
mis
mis
ui 0
B Full Spectum
) Harmonics
On
1
3
1 |
TTTTTTY T I 1 RER
\ /) I ;
| A1 P Y a4 | -4
: Mo it It Fa i WA f T T —r
. [ | | M I ] Il TN | P D e
E v i | LR A » - 3 so2amsornm| 2 @
: J '/ (i LY \v L if|
|
r— . , ‘ iy I
i |
a !
(2 pevices
Measurements
PMT 44100804 | Adniistisor

There are 3 sections on the screen. The navigation across the screen is described in chapter "Navigate
in full FFT" .

3.2.5.4 Frequency bands output

The procedure is the same as in chapter "Display a full spectrum”, so only the steps are treated they
are differently.

1) Create a visualization
To visualize frequency bands select the option "Frequency bands".

"Start" and "End" specify the range of the bands to be calculated (1000 to 2000Hz).
"Width" indicates the width of the band (200Hz).
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Full Spectrum FFT Editor

Default | Module switcher
Caption: higher Frequencies
Drezcription:
. : Rights:
Tlrﬂea}g%ints
) Owrer: Adrminiztrator -
@ RawData
B ; -
() Time based e ol
7 Time based rounded Fead  ‘white  Execute
Time baze [z]: E00 Qe
Group &
[ Autorefresh B0= [s] Others: ] &
Al frequency lines
End: 2000= Hz
(7 Grouped harmonics
Start: 1= H End &= H Limit specification:
Limit Type
[¥] Interharmanics Width: H i@ Average Cuantil [Z]:
(7 M axinnurn g5L=
(7 Quantile
i@ Frequency bands
Start; 10005 Hz  End: 2000 Hz
Wwidth: 2005 Hz
TR

Our example: 50Hz and 10 periods:
Frequency bands are formed of 1 to 2kHz.
The step size is 200Hz.

This gives a total of 5 bands.

2) Analyze the recording

Open the \isualization "higher Frequencies”.

© 2015 DEWETRON GmbH



220 Power Tutorial

9 DEWETRON Process Monitoring Tool

General | visuaisation
5 — =~ Edit Color Graph  Legend
a e b5 C) = ,
— 16.02.2009 06:00:00 [12.02.2009 14:55:42 - 19.02.2009 10:40:00] Edt Time Chart axs 4 Show Marks
Bak | Pt Pt Swe | Saol acSaolForward  Rebad &
Report Graphs ~ Graphs - | Back R Edc chart Axis G Auto refresh
Home Fle Data
Novi E] richer Frequencies DEWE Graz 250V 1 x
]
I ] 200 300 StartPage |
ColorGroph 16022009 050000 1e49.977 Hz

(16.022009 01:00:00/ 1348,8¢) o

ye —H
oce
1800
s ;
A S33Z38533383¥38888833333%
oss y
% COLOR UNT STORAGETRE  FARVONC  DATETIE
i i I » - 3 160010022008 00000
- 2 / A
= PN RS ! |
o y |
00
g
PMT 44100804 | Adniistisor 1

There are 3 sections on the screen. The navigation across the screen is described in chapter "Navigate
in full FFT" .

3.2.5.5 Navigate in Full FFT

Regardless of what type of Full FFT you have chosen, the screen always contains three interrelated
areas:
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9 DEWETRON Process Monitoring Tool

Goneral
i
3 & ik P~ = Edt Cobor Graph  Legend
., NI 16.02.2000 17:10:00 [12.02.2000 14:55:42 - 19.022009 10:40:00] NP Edk Tme Chart axs# Show Marks
Bak | Pt Pt Swe | Saol acScrolForward - Reload i
Report Graphs - Graphs ~ k R edit chart Axis & Auto refresh
Home Fie Dta
Navigation ] i spectrum D raz 2300 1 x
e
ts | strtpage
CoborGraph 16022008 17:40:00 150,025 Hz

(r852,03)

S FulFFT

B Full Spectum

2 colon LN sTomaceTYRE
| —v

E—
L[ Devices

10022000 |-
10022000

PMT 44100804 | Administalor

Below: the time series as graph of the selected harmonics. You can take the selection by clicking on
the value over the diagram and type in the desired frequency, or set the cursor on specific frequency in
the diagram on the right.

409,704

on the right: this view shows the spectrum, which applied to the selected time (marked with the cursor
on the picture below).
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16.02.2009 17:10:00 f=50,025 Hz

. I N A A | P DU DU N R S S S A A AN AU NP N IR

009 171 0:00

Harmonic

Picture abowe: 3D representation of all frequencies (up) and time (to the right).
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{1/ 652,U3)

3000
2008
50:00
2009
10:00
2008
30:00
2009
50:00
2009
10:00
2009
30:00
2009
50:00
2009
10:00
2009
3000
2009
50:00
2009
10:00
2009
30:00
2009
50:00

2008
50:00

2
2
=

In the menu bar (color and scales) you can change the view with "Edith color graph".
If you mowve the cross hair (yellow cursor) the diagrams on the left and below change automatically

3.3 Fault recorder

In this chapter you will learn about the applications of large fault recorder like the DEWE-8xx-PFR.

2009
10:00

2009

Requirements:

Measurement of wiltage, especially with an transducer
Measurement of current, especially with a current module
Storing data, especially fast storing on trigger

Storing of data in a database
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@ik

A
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I

b
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There are several ways to run an fault. Here are some of them:
Fault recorder with local storage of data (DEWESoft file system).
Fault recorder with storage of data on network (PMT Server).
Fault recorder with combined PQ-function.

Advice: Storing to a database offers many advantages:
You can define multiple triggers for different power modules at a time on a device.
You can set nested triggers.
You can define exactly which channels are to be stored for any event.

Moreover, any combination or special assignments are possible.
Some special application can be found in Chapter "special measurements".

3.3.1 PFRwith local storage of data
Task:

A device connected to the 3-phase supply network in star.
The recording should be started as soon as one of the 3 wltages drops below 150Vrms or rises above
300Vrms.

1) Connect the woltages and set the modules.

first of all connect the wiltages, start DEWESoft and set the modules (Measurement of wltage).
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\ \ :m' e DEWESoft - Setup: pfr local.d7s -0 x
__/) Acquisition Analysis Sefup files | Ch. setup | Measure & Help o5y Settings
o m—] (3= gt ﬁ‘._‘ b l"ll-_ [+]+]
o o e =2 % 0o L7 4
Store Save Save as File details Storing Analog Digital Counter Alarms Math Power
Drynarnic acquisition rate
lm ™ External clock. .
[Hefch] E] [ start on external brigger
sLoT onN/oFFE c NAME AMPLIFIER (007) = PHYSICAL YALUES 8 ca E setop ﬂ
0 _ E Ut DAQP-HY SM; 324354 - 3237 [3243 W 5 | e
52 1400Y .. 100 kHz a0 : T e |8
» Al l DAQP-LY SM; 332758 - 0,002 ¥ B .
1 Ui 2 5| Setch.1
- 10 100 kHz TS ' T R I
- — E uz DAQP-HY SM: 334506 - -325,9 13259 W . 2| e
= 1400 . 100 kHz a0 : | SO0 E)
- a1 DAQP-LY SM; 332757 - 0,001 ” T
3 Ui 2 g| Setch.3
nuse 10 100 kHz TS ' T R I
. — E U3 DAQP-HY SM: 335748 - -323,9 13240 W 5 s e
28 1400Y .. 100 kHz a0 : T e |8
» als DAQP-LY SM; 332759 - 0,001 Y B .
5 U £ S| Setch. 5
. 10V . 100 kHz =T ' w & %C
A6 ORION-0816-1000 SM: 15430211 - 0,000 2
6 Unused | : Zero | 5 Setch.6
Y - 5 2
AL 7 ORION-0816-1000 SM: 15430211 - 0,001 % 2
7 Unused | : Zero | 5| Setch. 7
5y 1= 5 £
ald ORION-0816-1000 SM: 15430231 - 0,000 s
g Unused | - Zero | 5| Setch. 3
| 5y E 5 2
S| ORION-0816-1000 SM: 15430231 - 0,000 2
@ Unused | : Zero | 5| Setch. 9
5y = s i
ALLD ORION-0816-1000 SM: 15430231 | - 0,000 4 =
10 Unused | : Zero | 5| Setch, 10
Y - 5 2
AT 11 ORION-0816-1000 SN 15430231 - 0,001
11 Unused _.. zero | £| setcho11 j

2) Set the storing of data

Click "storing" and select "fast on trigger".
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Folder selection

I Data file options

Storing options

[

Trigger setup

Start trigger setup

Next add a start condition with "+".
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| l! B o I: . DEWESoft - Setup: pfr local.d?s
J cquisil |0n1 Analysis .~ Setup files | Ch, setup | Measure

227

{& Settings

o LB e v
S I -3
Save as Filedetails Analog Digital

E Storing

Data file options

Store

Save

Folder selection

ITest

Falder
C:\Program Files\DewetrontDEWESoft7iData

Storing options

Staring bype

Fast on krigger

I~ start storing automatically

Trigger setup
[ Pretime

I-—ms

[~ Past time

I-—ms

Start storing conditions

"Don't store" conditions

£y a— =2 [+1+] =N
i o= i 1
' o o0 W&

unter | Alarms Math Power

[T Create a mulkifile

[~ Stop skoring after

Skatic acquisition rate

IAuto = l
fsec] (=]

Adjusted to 0,005 sec

[ Holdaff time

I-—ms

I™ Past time extension

= Stop storing conditions

Start trigger setup Stop trigger setup

i

Setup

il

Settings:

Value: RMS

Mode: Window

"Leave Range"

Upper Level: 300 V

Lower Lewvel: 150 V

You can choose seweral channels with "ctrl+click"
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Condition setup 5

all chs | Al |

[¥] U1
7] uz
7] Uz

Value

Mode

Upper level iSDD W
Lower level ilSD W

x|

idata = I

RMS 3

IWindow =2 i

range

Lvlg -~

L,
Tri
o k]

Lvl1

Now please set "Pre time" and "Post time" on the "Storing" page.

N DEWESoft - Setup: pfr local.d7s ORION-DAGE -8 x
4/ Acquisition  Analysis Setup files | Ch, setup | Measure & Help o5y Settings
iy a—
ol O (+1+
O g B ) - oo o0 W
Store Save Save as File details| Storing Analog Digital Counter Alarms Math Power
= - |3-]
) Data
ITest ™ Create a multifile
Falder

C:YProgram Files!Dewetron\DEWESoft7\Data

Staring bype

[~ Stop staring after

Skatic acquisition rate

—

lfast on krigger

[ Start storing automatically

¥ Past time

!SDDD s

¥ Pre time

IIDDD s

Start storing conditions

"Don't store" conditions

IAuto L!
fsec] [

Adjusted to 0,05 sec

[ Holdaff time

l:—ms

[ Post time extension

L i

| = | Stop storing conditions

Setup

it

3) Run the measurement:
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Change to the measurement mode and run the measurement "Measure".
4 \\ : X DEWESoft - Setup: pfr local.d7s B.Disk left: 14,7 GB ,;' t = 10,0333 sec ! Icpu:zu,-s% -0 x
"‘) A.cquisitilon Analysis Sefup files  Ch. setup | Measure Diesign |£) Edit i@ Help  (5g Settings
OO B m m m -

Trig Stop Freeze Overview Scope Recorder FFT .
=] =
- Q

[=[+) <z

[~ Transparent |

¥ Urified properties

IChanneI = I

[Fast (0.1 5)

okl o

Upper limit

I~ use ID,O Y

Lower limit

I~ use FV

Arm (Arm) the measurement.
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N DEWESoft - Datafile: Test.d7d
PN Lkl N
) Acquisition Analysis Setup files

Ch. setup Measure Design

@00 B = m

Arm Pause Trig Stop Freeze Overview Scope Recorder

£34e

2]

= 236 1
| + | Cals il vi

[~ Transparent | - |

¥ Urified properties

¥ single time axis

|RMs =l
¥ show cursor

[¥ Interp. async channels
¥ Draw sample points

=
| Relative ;I

=
|4 [~ |

¥ single values axis

[~ show cursor values

FFT

[ Mern lefi: 1753ME
O

S 0,04 MB

CPU:10; 5 9% -0 x
W 1§ _

|£) Edit i@ Help  (5g Settings

Events

ol

jo=arch

il
- U2
< U3

If an error occurs, red vertical bars are displayed , which are located at the start, trigger and the end oft

the recording.
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- . = buF: 5 0, 1 20; - 0O x
A\ DEWESoft - Datafile: Test.d7d ljsmre uf: 0/ MB [ 0,40 MB ! Icpu 20;5 %
) Acquisition Analysis Setup files Ch, setup | Measure Design ﬁ Edit g Help {3 Settings
@000 B m m m .
Arm Pause Trig Stop Freeze Overview Scope Recorder FFT .
= = | AMS RMS - o —
(e Sl | 2 % | =
= 836! | 237 A
| + | s o] wa
- U2
[~ Transparent | - | U3

¥ Urified properties

¥ single time axis

|RMs

¥ show cursor
[¥ Interp. async channels
¥ Draw sample points

=
| Relative ;I
=
|4 [~ |

¥ single values axis

[~ show cursor values

4) Analysis

Stop the measurement and change to the analyze mode (Analysis).
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4 DEWESoft - Datafile: Test.d7d =8
L ! A
~/ Acquisition | Analysis Datafiles  Setup | Review Prink Export Diesign |£) Edit i@ Help  (5g Settings
o~ <44 WD PP |—| ‘o‘\ = o H E - - - Events
i) =
Flay Replay speed: 1x Mode  Sound Offline math Auto Recalc Save Qverview Scope Recorder FFT

a T|

= it Lt it o
[~ [+ ] cos[t - JEEEDE 236y 2349 —

ol

U2

[~ Transparent | - | U3

¥ Urified properties

¥ single time axis

|RMs =l
¥ show events

¥ Interp. async channels
¥ Draw sample points

=
| Relative ;I
=
|4 [~ |

¥ single values axis

[~ show cursor values

w1 w2

Now you can arbitrarily zoom and you can switch between the display types "RMS" and "Real data" .
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3.3.2

N , DEWESoft - Datafile: Test.d7d =8
L ! A
~/ Acquisition | Analysis Datafiles  Setup | Review Prink Export Diesign |£) Edit i@ Help  (5g Settings
s e X . = HE = B M’ Events
Play Replay speed: 1% Mode  Sound Offline math  Auto Recalc Save Overview Scope Recorder FFT
= e .
ExE =

2A@Mi0- 3=
=

2man- 13a
L[] RMS RMS RMS

| + | ksl =] /gcg 2386 2349

[~ Transparent | - |

¥ Urified properties

¥ single time axis

I Real data j

¥ show events
¥ Interp. async channels
¥ Draw sample points

=
I Relative j

=
|4 [~ |

¥ single values axis

[~ show cursor values

w1 w2

PFR with storage in database
Task:

A device connected to the 3-phase supply network in star.

The recording should be started as soon as one of the 3 wltages drops below 150Vrms or rises above
300Vrms.

Storage of data in a PMT database.
1) Connection of the wltages an module settings

first of all connect the wiltages, start DEWESoft and set the modules (Measurement of wltage).
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[+ 1+
Q0 L T
Math Power
PHYSICAL ¥ALUES

\ N o ’F- DEWESoft - Setup: pfr pmt.d7s
L A
__/) Acquisition Analysis Setup files Ch. setup | Measure
o fBnZ | op 2B Lee | v @7
Il » et 1
Store Save Save as File details Storing Analog Digital Counter Alarms
Drynarnic acquisition rate
IZDDDD vl [ External clock .
[Hafch] E] [~ Start on external trigger
sLoT| on/oFFEl C MAME AMPLIFIER {012) =]
n e E ut DAQP-HY SM: 324354 -
25 1400% .. 100 kHz 1400
1 0 d AT L DAQP-LY SM: 332758 -
S 10% .. 100 kHz “10
5 e E uz DAQP-HY SM: 334506 -
- 1400V . 100 kHz T
3 0 d AL DAQP-LY SM: 332757 -
nise 10% .. 100 kHz 10
a e E u3 DAQP-HY SM: 335743 -
25 1400% .. 100 kHz 1400
5 u d AlS DAQP-LY SM: 332759 -
s 10% .. 100 kHz 10
ALG ORION-0816-1000 SM: 15420211 -
6 Unused |
5Y 5
AIT ORION-0816-1000 SM: 15420211 -
7 Unused |
5Y 5
ALG ORION-0816-1000 SM: 15420231 -
g Unused |
5Y 5
[ [ara ORION-0816-1000 SM: 15420231 -
@ Unused |
5Y 5
AT 10 ORION-0816-1000 SM: 15430231 -
10 Unused |
5Y 5
AI11 DORION-0816-1000 SN 15430231 -
11 Unused _..

ORION-DAGE =8
@ Help o5 Settings
g
dg.DB Storage Plugin
8 ca E setop ﬂ
3185 [ 3190 o
Zero E Setch. 0
1400
0,000 % 5
Zero E Set ch. 1
10
3215 [ 3214 o
Zero E Setch, 2
1400
0,000 % 5
Zero E Setch. 3
10
31813181 o
Zero E Set ch, 4
1400
0,000 % 5
Zero E Setch, 5
10
0,000 % =
Zero E Setch, 6
5
0,000 % 5
Zero E Set ch, 7
5
0,000 % 5
Zero E Set ch, 8
5
0,000 % 5
Zero E Setch, 9
5
0,000 % =
Zero E Set ch, 10
5
0,000 %
zero | £| setcho11 j

2) Power module:

Set-up a "3-phase star connection” power module without current channels.

Enable period values (1period, 50% overlap).
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ORION-DAGE =8

& Help L Sethings

dg.DB Storage Plugin

I Used View Channel List |

g DEWESoft - Setup: pfr pmt.d7s
VAN b
. ___/ Acquisition  Analysis Sefup files | Ch. setup | Measure
e it e 0o
.l ol = = W ! oo . ¥
Store Save Save as File details Storing Analog Digital Counter Alarms Math Power
IPowerl] j + —
Power system configuration Line frequency Cukput units Frequency source
|3-phase skar j ISD j IW j IVoltage j
™ Current channels Mumber of cycles Mominal voltage Calculation sample rate
™ Calculate line voltages IIU j |23D j Y IZU kHz j
Line ko earth
(I v P
uz
| ‘ |U2 v [~ Harmonics IID IAII vl I~ phase angles
R
15 |U3 ~|v [~ THD I40 [™ Irmpedance
Interh. i
I - Symmetrical components L i
e | | — Petinds  Cwverlap
¥ Period values lm
[T waveforms
[~ Flicker
N HHEi3

3) Storing in database:
Make sure that the DB plugin is enabled and connected to a senser.

Change to the tab "Channel Storing".

Assign the power module "Power0" to the 3 input channels.

Also assign the LOGCHANNELCODES (U_L1, U_L2 and U_L3) to the 3 channels.
The power-channels should already be assigned.
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A o

i

@ . g

DEWESoft - Setup: pfr pmt.d7s

Acquisition  Analysis  Setup files |Ch. setup | Measure

_ - L \-
Store Save Save as File details Storing

t\] ' Home
Channels | Full FFT Spectrum

Drag a column he

WALI[|MODULEINDER CAPTION

@ Devices ul Channel Staring

ta group by th

A JUMITSTR

& Help {TS Settings |

nr

Digital

ﬁ Alarm Events

LOGCHANNELCODE | Channel Group STOR|ARRA|LOGCHACODE MODULEINDEX

‘lrl
Counter

L

Alarms

oe W I—
Math Power ln:lg.DE Storage Plug'ln|

& | Power 0 Frequency

01010E800100 8333150532

3]

Power 0 v _| DEFALLT [ |010134860000 8333150532
& v|Power 0 u3 Y u_L3 DEFALLT ] |010148860000 8333150532
& v|Power 0 U_L1per Y U_L1per DEFALLT ] |010120820000 8333150532
& v|Power 0 U_LZ2per Y U_L2per DEFAULT ] |010134820000 8333150532
& v|Power 0 U_L 3per Y U_L3per DEFALLT [ |010148820000 8333150532
& v|Power 0 U_rm_L1 Y U_m_L1 DEFAULT [ |010200000008 8333150532
& v|Power 0 U_rm_L2 Y U_m_L2 DEFALLT ] |010200000040 8333150532
& v |Power 0 U_rm_L3 Y U_m_L3 DEFALLT [ |010200000073 8333150532
& v|Power 0 U_rms_L1 Y U_rmz_L1 DEFALLT ] |010120810000 8333150532
& v|Power 0 U_rms_L2 Y U_rmz_L2 DEFALLT ] |010134810000 8333150532
& v|Power 0 U_rms_L3 Y U_rmz_L3 DEFALLT [ |010148810000 8333150532
& v|Power 0 Uper Y Uper DEFALLT ] |mo10cs20000 8333150532

M B X % T

Now change to the tab "Alarm Events".
Add a new Trigger with "+" on the bottom left.
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1| & Bl w g ® |83
File details Storing ~ Analog Digital ~ Counter  Alarms ~ Math Power
I robite I I ]

Assign the channels (Power u_l1,....).

Define the period values as "Condition" by selecting "con" in the table (UL1per,...).
Define pre- and post-time.

Select "fast" as storing type.

Set the "Alarm reset” to "On Condition".

237
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Alarm Event Detail ) |

Index: Alarm Code: l:l Mominal ¥oltage: Alam reset settings——
Activate alarm event
Madule: |F'Dwer i] - | Operating voltage: WG 0 Immediatly
Caption: |New Alarm 0 | Pretime: o0 g [ Crosstigger (e} On Condition
Dpcode at event start: l:l Postiime: 3000 L] Posttime Extention () Ater [5]
Holdaff Tirne: 0z
Hpeoge alisveatend: l:l Max storage tirme: o Sl o
) Mone [ms] (e Fastms] ) Slow [s]
STO|LOGCHACODE COMEVELSTO [ALARKINI
1| Power 040_L1 114 ]
2| Power 0AJ_L2 o|d ] Start Conditiors:
3| Power 0/0_L3 Oo|g 0
4| Power 0_LTper ] of 12 1 Ly . FS: M.”T enl 1300 el 21 =
5| Power 0/AU_L2per O 0 sl |l LAnCon:
&| Power 0AJ_L3per O i
RN AT A 4] v
Stop Conditions
D Type RE|Mode Lewvel 1 Level 2
0 Setup |data [ | wairadan 290 160
[HH A W+ — & X0k T E' y| [ W = e X T E' 3

] [ ]

Next, add the start and stop condition:

Value: real Data
Mode: Window
"leave"

Upper Level: 300 V
Lower Lewvel: 150 V
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Edit Trigger condition : |

Trigger ar: |Data - || Deweszoft Editor |
[rata
Value: |Real data -
Mode: |win|:||:|w - |
|Ieave - |

[] Relative condition
Upper level 300 &

ECI =
Lawwer Lewvel: 180 -

i+ Mominal voltage

i1 Operating vaoltage

ok i LCancel

Set the stop condition similar to the start condition, just set "enter" instead "leave".
The limits can be increased if necessary, to reach a degree of hysteresis (160-290 V).

The final setup should look like this:

239
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x4
Index: Ijl Alarm Code: Mominal W oltage: Alam reset settings—
Activate alarm event
Module: |F'ower 0 - | Operating voltags: O] Flegging 1 Immediatly
Caption: |New Alarm 0 | Fretime; 1000 2 [] Crosstrigger (+) On Condition
Opcode at evert shart: I:I Posttime: 3000 7 [ Posttime Estention 0 ke [s]
Holdoff Time: n;
Emets ol Al e I:I M ax storage time: ns Storage Type
0 Mone [ms] (0 Fast[mzg] 0 Slow [s]
STO|LOGCHACODE COR{EVEHSTO[ALARKIMI
1| Pawer 0AU_L1 |0 0
2| Power 0/U_L2 O|d 0} Start Conditions
3| Power 0/U_L3 0| 0
4| Pawer 0/U_L1per O 0
5| Paower 0/U_L 2per O 0
6| Paower 0/U_L3per O i
A e = = X o P [4] r
Stop Conditions
D Type RE [Mode Lewvel 1 Level 2
0 Setup |data [1 | window 290 160
A Ay W+ = = 7 < Ca % k| K v [ W = = 7 X o e [« 3
o] [ |

ADVICE: Note that before you close the window that you click the the green check mark to store your
settings. If you do not click the check mark your settings will not be saved.
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Eya
| Analog Digital Counter Alarms Math Power | EEEEE e 00 |

e

4) Measurement

Now change to the measure mode - the fault recorder is activated immediately and stores the data in the
database. The DEWESoft-storing will not be activated.
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DEWESoft - Setup: pfr pmt.d7s

Alarm OFF

£
L)) E0T N\ . ;
4/ Acquisition Analysis Setup files  Ch, setup | Measure Design
Arm Pause Trig Stop Freeze Overview Scope Recorder FFT

[~ Transparent
¥ Urified properties

¥ single time axis

|RMs

¥ show cursor
[¥ Interp. async channels
¥ Draw sample points

| Relative

4

¥ single values axis

[~ show cursor values

If a fault occurs, this is shown above with "Alarm ON" in red.

Disk left: 14,7 GB

Events

AV

t=0,02333 zec ! I'CF‘U: 30; 5% | -0 x
|£) Edit i@ Help  (5g Settings
2 =)
Search Q
¥ e Al
ui
uz
u3

¥ 58 Powerd
> Phase 1/¥oltages
> Phase 2{voltages
» Phase 3/Yoltages

— Frequency
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O =

DEWESoft - Setup: pfr pmt.d7s 14 Disk left: 14,7 GB S b= 00333 sec CPU:10; 5 % -
4 X p: pfr p Atarm ON £ [ M |
PN L
_, ) Acquisition Analysis Setup files Ch, setup | Measure Design ﬁ Edit g Help {3 Settings

O B m m m -

Arm Pause Stop Freeze Overview Scope Recorder FFT .
i’ = — IR AMS NS - . i’
(5] = =] = 2 =] | =
= g2 23v o
C13] wid L
ui
[~ Transparent | - | uz
¥ Urified properties < U3
[+ Single time: axis ¥ 88 Powerd
a » Phase 1
» Phase 2
|HMS Li » Fhase 3
I Shaw cursor > TotalPeriod values

[¥ Interp. async channels
¥ Draw sample points

— Frequency

| Relative

4

¥ single values axis

[~ show cursor values

Lal P Ll

5) Analysis:

Please start PMT.

Now open the report "Transient List". You will find the report in the directory "Demo Reports”.
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# DEWETROM Process Monitoring Tool o ] 9]
General Visualisation
47 Group visible ﬁ r| | E Help |
A |
IEI\‘Wu\tl\flew = a.}.\ £ . \ﬁchange password "gose
_ Yisualisations  Maintenance  Status | - |
Kiosk Mode | - || Show Start Window | |
General
A 2
AT I
oot Power Monitoring Tool
=
-5 Standards PMT
5 Berichte
hare about the handling of the Program you can leam in the BT Manuals
[ 7S Graph Ustor Udehs 2| I you wwant to learn more about our products visit our DEWETROMN Homepage
| : ] S
D oo Forwishes, ldeas, bug reports etc. please follow this link DEWETROMN Q5 Systermn
| |
w artungsdok ) )
g S B Or just send us an E-Mail
Visualisations
!\‘@ Devices
/ ." Measurements
»

PMT +:4. 4100817 | Administrator

Choose the power module which you like to analyze.
You can also choose a group if you want to have a list of fault recorders from sewveral devices.

© 2015 DEWETRON GmbH



Application Notes/ Examples| 245

M Module Selection ) Ol x|

Direct Selection |

History Group
Group Module | Dewetran
Dewetron Power 0 :§| Anlage s
»
| DEWE 2600/N o device

Clear List Al modules Al modules from sel. group | Ok | Cancel

After choosing a time period you will get an list with all recorded faults. In our example:
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B DEWETRON Process Monitoring Tool B ]
General | Yisualisation |
o @ | © p— |
= [ export 23.02.2010 14:52:01 - 24.02.2010 14:52:01 & auto refresh |
Print Confirm Shiow Feload Export  Import o
(=4 Prirtt List Trigger Graph
File:
I
Mavigation '3

Power 0| Start Page |

=I5 Roat
e e

|5 Standards Z| INSTNAME
|5 Berichte »| DEWEREDD

| MODULECARTION | MEASUREMENTI | TRIGGERIH TRIG GERTIME | POSTTIME | FRETIME | MASTERIN | MASTERTR| STORAGET| TRIGEERTE|
[Ponero | sssounssa 0[24.02.2010 13:22:25 | 4084 1000 1] of 1[Hew Aam 0

[0} RMS Graph Ustar, Udela =«
I topo

I Transient List
I wartungsdoku
3 Swhindranort

@ Yisualisations

o

»

PMT +:4.4100.817 || Administrator

Now choose a recorded fault and double click to open it.

With "Edit Chart Axis" you can now change the view. In our example, only the period RMS values are be
shown.
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% DEWETRON Process Monitoring Tool

General Wisualisation
A Edit Chart A Iath ch. |
< M Eport | Legend left tohart A | TSN NANNEE | per iy (3z7ET -
o Abs time in X axis Export FFT
Print i i Hanni
e (= Print Legend at battam Points FFT lag FFT Weight Hanning
Maintenancei

Tl Markerl.

T2 Matket2
- T# Reset Marker

247

== %]

o 0y 110 13

Power 0/24.02, 2010 13:22:25 | Pawer 0 | Start Page

-5 Roat

* emre
13 Standards

245,652

DEAEZE00Favwver Diew Alarm 0FA57 557,02 201013:22.25

I Betichte

) RS Graph P, 3, cos_phi d
IO} BMS Graph LI

IO} BMS Graph UL |

1 RS Graph Ustar, Udelta

D topo

I Transient List

I wartungsdaku

B Windrepart

I 5 Test

@ Yisualisations a

“feanz2010432225
n

| 24023010 1323

+ +
132225536 13:22:26 400

+
132228128

+ t
13:22:25.002 13:22:20.856
@ Devices
4 g 3 M b El CUlCHANNELCAFTIDN MODULE E AL MARKERDATEDIFF SUBGRASE| INSTRUMEN] &
-__é SASULEIENE U_L3per Power 01 A 230,552 1011 | DEWE2G00
Il [ 3 u_Le Power 0 A -307.877 1008
»

d [Ei

DEWEZGODN
-
3

PMT +:4.4100.817 | Administrator

3.4 Wind Report

The Windreport is a additional feature/tool in PMT4 to create reports based on IEC 61400-21/ 61000-4-7/

IEC 61400-12-1.

Prerequisite:

Following Software must be installed:
Dewesoft
Option Power
DB-Plugin (Option DB)
PMT4 (Auswertesoftware) und SQL Server
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Wind Plugin

The following capters you should worked through:
Basic Information
Measure Power Quality
Storing in a DB

Setup Reports:

Basically there are three steps necessary to create a Windreport:

1) Setup the Measurement Instrument
2) Start a Measurement
3) Evaluate the Measurement

© 2015 DEWETRON GmbH



Application Notes/ Examples| 249

3.4.1 Important Note

The Windreport is a plugin which automatically creates a report according to the IEC 61400-21 for long-
term measurements.

What does the Windreport include:

- General information about the wind power plant and rated data

- Active Power analysis for Power and Wind Pins for 0,2s, 60s, 600s averaged values
- Reactive Power setpoint control vs. active power bins

- reactive and active power incl. maximal values

- Flicker coefficient for reactive power control for different phase angles and wind speed
- Flicker vs. wind speed

- Voltage and Current spectra

- Status of Harmonics

- Harmonics table for all power pins up to the 50th Harmonic and THC

- Interharmonics up to 2 kHz for all power bins

- Higher Frequencies up to 9 kHz for all power bins

What does the Windreport notinclude:

- Measurement of the reconnection time of wind power plants. This can be measured directly in
Dewesoft.

- Measurement and behaviour analysis of Voltage dips. This can be measured directly in Dewesoft.
- Measurement of the protection relay. This can be measured directly in Dewesoft.

- Measurement of Switching Operations. This can be solved directly in Dewesoft via a special setup
(plugin).

- Setpoint control for active and reactive power. This can be measured directly in Dewesoft.

What is to consider for the report generation:

The report is strictly designed to the IEC61400-21 and its requirements. So the following requirements
have to be considered that the report will be generated.

Measurement of the active power:
For the measurement of the active power you need 5 x 10 minute BINS for every Windbin from the cut-
in wind speed up to 15 m/s.

Measurement of the reactive power:
For the measurement of the reactive power you need 30 x 1 minute BINS for every Powerbin from 10%
to 100%.

Measurement of Harmonics, Interharmonics and Higher Frequencies:
For this measurement you need 9 x 10 minute BINS for every Powerbin from 10% to 100%.

Measurement of Flicker:
For this measurement you need 15 x 10 minute BINS for every Windbin from the cut-in wind speed up to
15 m/s.

Other:
- The Sampling rate for voltage and current should at least be 20 kHz (we recommend 40 kHz)
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- The Sampling rate for wind speed should be at least 1 Hz.

- The measurement can be executed at the high or low voltage level of the transformer.

- Analysis for wind speeds bigger than 15 m/s are not required due to their seldom appearance.
- The THD at the measuring point has to be less than 5% (10 minute average)

- The Unbalance at the measuring point has to be less than 2% (10 minute average)

- The woltage has to be at +-10% of the nominal wltage

- The frequency doesn't change more than 0,2% for 200ms values

3.4.2 Setup the Measurement Instument

Please start DEWESoft and create a hew Setup.

Now go through the following points for the channel-setup, the setup of the power-module and the
Windreport:

1) Setup the Channels
2) Setup the Power Modul

3) Storing Data in the DB
4) Configurate the Windreport

3.4.2.1 Setup the Channels in DEWESoft

Connect the Voltages and Currents to the Analogue-Channels of your DEWE-Instrument.
Connect the Wind-Sensor to the channel "Wind".

Important: Dynamic acquisition rate must be at least 40 kHz!
Filter of amplifiers: at least 10 kHz!
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|

\ P :
é/) Acquisitian Anal;is

Store Save Save as

[renamnic acquisition rate
I4DUUU i I

[Hazich] =
SLOT | ON/OFF Ec NAME
0 Used § | :Lll
1 Used § =
z Used § &
8 Used g I‘IZ
4 Used g ‘US
5 Used g ‘13
[ Unused 20
7 ‘ Used ‘ § I Qe

AL

g Unused I
| [ars

9 Unused

ALLD
10 Unused

ALLL
11 Unused

AlLZ
12 Unused

Setup files

L o]
File details Storing

Ch. setup | Measure

P |

Analog

™ External dack
[™ Start on external brigger

AMPLIFIER (D12)
DAQP-HY
20
DAQP-LY
10 . 300 kHz
DAQP-HV
20V
DAQP-LY
10 .. 300 kHz
DAQP-HY
20%
DAQP-LY
5% .. 300 kHz
ORIDN-0816-1000
5%
ORIDN-0816-1000
BY
ORIDN-0816-1000
BY
ORIDN-0816-1000
BY
ORIDN-0816-1000
aY
ORIDN-0816-1000

Y
ORION-0816-1000

ot

o nn

Digital

DEWESoft - Setup: windreport_61400_21.d7s

dg.DB Storage Plugin

(i o0 ¥
w! (n]:] L L. d
Counter  Alarms Math Power
& PHYSICAL ¥ALUES &
SH; 324354 - 0,005
= | 20
SH; 332758 - 0,001 A
T10 | 10
SH: 334508 - 0,005
20 | 20
SM; 332757 - 0,000 A
10 | 10
SM; 335748 - 0,003 v
20 | 20
SM; 332759 - 0,001 A
Iy ; 3
SN; 15430211 - 0,000 v
Iy 5 3
SN; 15430211 - 0,000 mfs
by ! 3
SN; 15430231 - 0,000 ¥
by : 3
SN; 15420231 - 0,000 v
Iy . 3
SN; 15420231 - 0,000 %
Iy T 3
SN; 15430231 - 0,000
- : 5
SN; 15430231 - 0,000 v

CAL

Zero

Zero

Zero

Zero

Zero

Zero

Zero

Zero

Zero

Zero

Zero

Zero

Zero

ORION-DAGZ = =
@ Help | (5 settir

dg.Windreport Plugin

=

fute | Aute | Aute | Aute | Aute |Aute |Aute | Aute | Auto | Pute | Aute

Puto

uto

SETUP ii

Set ch. 0
Setch, 1
Set ch, 2
Set ch, 3
Set ch, 4
Setch. &
Set ch, &
Setch. 7
Setch. 8
Setch. 9
Setch, 10
Setch, 11

Set ch,

3.4.2.2 Setup the Power Module

Create and setup a powermodule described as follows:

Important:

Current Flicker: fill in the Impedance of the fictive grid.
You can calculate the Impedance based on the short-circuit-power:

Impedance = (nominal voltage)*2/short-circuit-power
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@ Help | (5 settir

dg.DB Storage Plugin dg.Windreport Plugin

I Used Wiew Channel List

252 Power Tutorial
\ N P - DEWESoft - Setup: windreport_61400_21.d7s
A/) nlc;qluli;iti‘on nnalkis Setup files | Ch. setup | Measure
3 = om— anl nn £y o0 &
oig  eig 2] o Aok W : e ..
Store Save Saveas  File details Storing Analog Digital Counter Alarms Math Power
IPower 1} j + -—
Power system configuration Line frequency Output uniks Frequency saurce
|3-phasa star j ISD j IW j I\u'nltage j
¥ current channels Mumber of cycles Momingl voltage Calculation sample rate
V' Calculate line voltages I10 j IﬁUUU ﬂ W |4D kHz j
Line ko line
u1 |Channe|s H\u"ec‘tor SCOpE | ‘ Background harmonics |
e | o IUl ~|¥
uz
- . IU2 = [ Harmonics |5g| I,q" vl ™ phaze angles
o [ ra
s Slv o—q Fme [0 I~ tmpadarce
| |7 Symmetrical components I_ e
] " Periods  Overlap
11 v Period values I ” I
1 hl | [
<>- - —‘IH =ia
12 W waveforms Psttime Pl time: Calculate for
(P | = |12 ~|a ¥ Flicker fio I min Delta =l
L I3
c)—_ IIE hd ] Caleulation overlap |1 vl x I1 vl b3
Impedance {ohm)
I IV current flicker |0.3
N HHEiE Phase (deq)
ISDJSD;TU;BS VI
Powermodule Setup
Please keep in mind that the dynamic acquisition rate and the calculation rate of the Powermodule is a
at least 40kHz!
3.4.2.3 Storing Data in the DB

In the "DB Storage Plugin" the following settings must be done:

Please define two different storage groups. Later these two groups will be assigned to the channels:
DEWESoft - Setup: Windreport Math.d7s

N
Analysis

//f Acquisition Setup files | Ch. setup | Measure
LT pe L1 e - ==t 4 09 :

® i g & B » e o0 ¥

Store Save Save as File details  Storing Analog CAN Alarms Math Power dg.DB Storage Plugin
@ Home |\@ Devices L‘ﬂ Channel Storing ﬁ Alarm Events
| Suztem settingsl Logical channelsl Charnel storage groups |

[¥] Starage at rounded time stamps

CaPTION INTERWAL

Trmin E0

DEFALT EO0

Definition of the storage groups

The unit of the intervals is seconds!
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Please activate "full FFT" for the Voltage and the current:

Y \ . DEWESoft - Setup: windreport_61400_21.d7s
A\ RS

- \ Shuanet
Acquisitiun: Analysis J Setup Files |Ch. setup

@ i bz | Bl w i B )88 @

Store Save Save as  File details Storing Analog Digital Counter Alarms Math Power

@ Home @ Devices wl Channel Storing ﬁ Alarm Events
Channels | Full FFT Spectrum

Harmonic Storage Copy Channel data |

ICAF‘TIDN |Slo|age Group |Nominal anlage|\f’oltagas |Current | F‘owel| Reactive F‘ower| Line Voltage|

DEWE 26000 device

Measure

HAF W+ == ey 4l

Activate the FullFFT

Please add the storage group "1 Minute" to the channel active power "P" and "Q". The storing group
"DEFAULT" would be added to all the other channels!

Logchannelcode: P, Q

Channel group: 1 Minute

Moduleindex: Powermodule-channel (Power Module)

—_ =z o - purt” e

éj "‘i‘ir‘lism‘l’” WSS setup files |Ch.setup| Measure
@ g g B o« & 088 4

Store Save Saveas  File details Storing Analog CAN Alarms Math Power

@ s @ - ul Channel Storing ! | Llarm Events

Channels | Full FFT 5pectium

Drag a colurmn header here to group by that column

£ WalLll MODULEINDEX CAPTIOMN UMITSTR LOGCHAMMELEODE Channel Group STORI aRR&A LOGCHACODE
&2 w|Linel Bl bty i DEFAULT [ |oioie3s0no00
&2 | Linel FF - FF DEFAULT [ |moiopenoonn
& v|Linel 5 i 5 DEFAULT [ oot o9e00000
& v|Linel B Yty K] DEF&ULT [7] oot o3s00000
& v|Linel P W F Trmir [7] |ooioFso0oo0
&2 v|Linel _3n L u_# DEFaULT [] |o0isess0o00

Add the storage group to channel P
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Please add the storing group "Default” to the analogue channel wind and define "WIND" as
LOGCHANNELCODE.

Logchannelcode: Wind

Channel group: Default

Module-index: the Powermodule-channel (Power 0)

< DEWESoft - Setup: windreport_61400_21.d7s - 0x
A '
Analysis © Setupfiles | Ch. sstup | Measure @ Help | (g Settings
: - ) Tl el
uE| uE) 0 ,ﬂ L Ar Yy = [+ 1+ - L'
=’Q ='Q b &3 o nu W % Q00 LY e
Store Save Save as  File details Storing Analog Digital Counter Alarms Math Power | dg.DB Storage Plugin dg.Windreport Plugin

ﬁ Alarm Events

@ Hame [\"@ Devices g Channel Storing

Channels | Full FFT Spectrum

Zlvaup [MODULEINDEx  [caPTiON UNITSTR LOGCHANNELCODE [Channel Gioup  |STORI[4RR&|LOGCHACODE  [MODULEINDER
@ alid| Power D 13 2 I_L3 DEFAULT [ |010147860000 6983150592
@ Valid| Power 0 12 2 I_L2 DEFALILT O |mo133e60000 8983150592
@ Valid| Power D 1 2 I_L1 DEFAULT [ [o1o11Fas0000 8987150592
@ Valid| Power D U v U_L1 DEFAULT O |o10120850000 2987150592
€ NetVa Power 0 Sprth_LI3 v DEFAULT O 2987150592
& alid| Power D U2 \ u_L2 DEFAULT [ |o10134860000 0983150532

[Senth Uz

D Mot Ya| Power D Syrith_LI1 V DEFALLT O 2983150532
& Walid| Power 1_Line_per i 1_Line_per DEFAULT [0 010122520000 29873150592
& Valid| Power O FFper 1 PFper DEFAULT [0 010100820000 28873150592
& Valid| Power 0 Sper i Sper DEFAULT [0 010109820000 28873150592
& alid| Power 0 per Wi Cper DEF&ULT [0 |0101035320000 3953150592
@ alid| Power O Pper E Fper DEFAULT [0 |01010Fg20000 39573150592
@ valid| Pawer O I & Ipes DEF&ULT [0 |o10108820000 3953150592
& Valid| Power D Uper i Uper DEFAULT [0 |D1010ce20000 RHE3150592
& Valid| Power O aH Wi aH DEF&ULT [0 |01010380FFO0 29873150592
& Valid| Power O DH it DH DEFAULT [0 010122800100 28873150592
& Valid| Power 0 o] it o] DEFAULT [0 010122800000 28873150592
& alid| Power 0 FF - FF DEFAULT [0 |010100 300000 39573150592
IOy e ok e [

Add the storage group to the channel Wind

Please remember to safe your settings by clicking the green tick!

3.4.2.4 Setup the Windreport

The setting for the Windreport will be done with PMT4.

Please start PMT4. The Windreport based on IEC 61400-21/61000-4-7 is already installed (Option Power
+DB+Wind).

Double click on the Windreport to open existing reports or calculate a new one.
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General Visualisation

47 Group Visble
[ Multiview e

4 DEWETRON Process Monitaring Tool

u ' | J7 change password "glose

) Analyze \Visualisations Maintenance Status | -
Kiosk Mode | ¥ || Show Start Window

General

Visualisations

E|E| Fiont
I3 Demo Reports

B FUlFFT

B wind

B Windreport £1400-21

) windreport 51400-21 T

Windreport in PMT4

AT

r
Power Monitoring Tool

PMT

More about the handling of the Program you can learn in the PMT Manuals

If you want to learn more about our products visit our DEWETRON Homepage

For wishes, Ideas, bug reports etc. please follow this link: DEWETRON QS System

Or just send us an E-Mail

If no Windreport was calculated yet please click "Calculate” to create a new Report based on a

measurement.

4 .

4 DEWETROM Process Monitoring Tool

General Visualisation

"Calculate" Button

Visualisations J Windreport 51400-21 [J | Start Page

Excel Export Kopieren Reload Show Calculte  Edit Delete
Export All Report Fields
Home Windreport
Navigsior Qi ircreport 02,

Now the window for the input of the measurement time range will be open. The Windreport will be
calculated over this time period!
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-

%} DEWETROM Process Menitering Tool

General Visualisation

= MO0 S« e7e

Excel Export  Kopieren Reload Show | Calculate | Edit Delete

Export | Al Report Fields
Home Windreport
| M avigation o | |Windreport 61400-21 ]
=0 thD 2 g CAPTION | Main [ tarmonics 11 | Harm
o &mo Reparts | Time Selection i
1) Standards :I: @
1) Reparts
-2 Reports singls Phase Favarites % Stat 22102012 * 131243 =
e wind
= - End:  23102M2 * 131249 =
Last Day
Last Week
Last Month

1Day from Start

[0} Ful FET 1 Week From Start
[ wind 1 Month from Start
5 "windreport 51400-21 Setend to now

[0} Windreport £1400-21 WT

Choose the time period for the Windreport

Confirm your input "OK". Now please choose your Powermodule (Wind-plant, which was defined in the
Powermodule-setup):
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@ Module Selection

Direct Selection

Group

Dewetron
Dewetran
all
All
all
all
All
all
All
all
all
all
Dewetron
Dewetran
Dewetron
all
Devaetron
Dewetron
All
Dewetron
Dewetran
Dewetron
Dewetron
Dewetran
Dewetron
Dewetran
Dewetron
Dewetron
Devuetron
Dewetron
Dewetran
all

Prawsstrnn

History

Module

Drranturm

Line1
PMTLocal/Mo device
PH&338
Infracord 1120086
Infracord1120080
DEWERIS
55641120051
S5G41120077
S5G41120082
Tests38
55641120075
Power O

Stadurm

Lbda,

Ph_\wesendorl_PW_MS

Power3phazeStar
Powerl Phase
TestE38

Power 1

Power Module

P TLocal

EZE

Line1

Line1

Power O
PowerdphazeStar
Power_Niebuel_MP_1
PMTLOCAL/Mo device
Pawer_3phazeStar
S5G42120019

|inad

m

= =N 5
Group =
Dewetron
MOE £ Arlage
PMTLOCAL/Mo device
b
[ Ok, ] ’ LCancel ]

Choose the Powermodule

After the definition of your Measurement and Powermodule please input the parameters of your

Windpower-plant. The Values for "Min Power bins", "Max Power bins", ... are already filled in (based on
the standard 61000-4-7).
Please fill out the the following form and click on "Start Measurement".
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Measurement Data
Wind turbine rated data at terminals

Meazurement unitz [Settings in DEWES oft)

Rated apparent power, Sn [Myb):
Rated voltage Un [V]:
Rated frequency, fr [Hz:

Rated wind speed, wn [m/'s):

Rated curent, In [A]:

R ated power, Prbda):

Rated Apparent Short Curcuit S (kWAL
Cut In wWindspeed [m/s):

tin Power bins:
taw Power bing:
tin wind birs:
td & Wind bins:

fiaf

E30
50
20

251022

3
g0
5

5000

5000

Chart Settings

Wind Min [m/s]: 5]
P Min [Mw/]: 1]
[ Min [War]: ]
Pt Mir: a

Wwind M ax [m/z]: 15 ¥ auta
P Max [mMWw]: 3 7] auto
O Max [Var]: 100 [F] auto
Pst Max: 1] Wl auto

Ignore Wind and Flicker [ just harmonics |

Start Meazurement | | Lancel

Data to your power-plant

Now the Windreport will be calculated. After the calculation you will get a oveniew of your report.
In the oveniew of existing reports you will already calculated reports please choose a report to print it out

our visualize it (Show Report).
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' DEWETRON Process Monitoring Tool

General | Wisualisation l

N Sw ® (7 Q

-

Excel Export  Kopieren Reload Show Calculate  Edit Delete
| Export All Report Fields
Home Windreport
| I avigation 1| | Windreport 61400-21 ]

=3 Root

-3 Demo Reports
[ Standards
|1 Reports

Print/ Export a Windreport
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3.4.3

3.4.4

3.4.4.1

Start a Measurement

Start the Measurment by changing to measure-mode. The data will be transferred automatically to the
DB.
The storing button will be not used!

DEWESoft - Setup: Windreport Math.d7s [josehnic

\
)/ Acquision AnlySis ~ Setpfles  Ch.setp | Messre | Design

@ L0 B m m m

Store  Pause  Stop  Freese | Ubersicht | Scope  Rekorder FFT

173 (1)
AR N

| O}
F

Mesurment-screen in the measure-mode
To stop the measurement please click on channel-setup!

Evaluate a Measurement

Please start PMT4 and make sure that the connection to your DB is already established! You can test
the connection in the dB-Plugin-Setup.

If no Windreport is existing please Create a Report in PMT4.

Now please open a existing Windreport.

Evaluation with an existing Report

Choose the Windreport in the Visualization-oveniew and open it by double-clicking ("Windreport 61400-
21" folder "Wind").
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& o I-
4 Passwort dndem | S SchlieBen

Visualisierungen  Einstellungen  Status

Kiosk Mode

General2 |

Visualisierungen F s
Power Monitoring Tool
PMT
Mehr zur Bedienung des Programmes erfahren Sie hier PMT Manuals
Wenn Sie mehr ber unsere Produkte wissen wollen dann besuchen Sie uns doch auf der DEWETRON
198 my Wind Homepage
Bae
I windharmonics Far Winsche, Anregungen, Beschwerden oder einfach nur Fehlerberichten folgen Sie bitte folgendem Link:
[ Windreport 61400-21 DEWETROM QS System

) windreport 61400-21 PQ

Oder senden Sie ein E-Mail

Messungen

PMT v:4.4,100.804 || Administrator

In the center of the screen now a list of reports will appear.

PMT [P=Em s
Allgemeain IVEuaIl;\erung I

) T e & Q

Excel  Kopieren Reload Show Calculte | Delete
Export | Report |

| Home ‘

Windreport
Navigation
3 ge Windreport 61400-21 [] | Startseite.
EHE3 Root = START MODINFID  FINIS| INSTNAME ~»| Main | Harmonics L1 | Harmanics L2 [ Harmonics L3 | Interh. L1 [ Interh. L2 | nterh. 13 [ HF L1 [ HFL2 [ HFL3 |
I3 Demo Reports §(01.12.2009 12:22:14 DEWES 18
0 standards 01.12.2009 12:35:37 DEWES1S
i {g S‘::T‘E 01,12.2009 12:41:44 DEVES 18
01,12.2009 12:48:27 DEWEB18
01.12.2009 12:50: 13 DEVES 18 B
01.12.2009 12:51:10 DEWEB18
01,12.2009 13:06:31 DEWEB18
01.12.2009 13:17:40 DEWES 18
02,12.2009 19:50:45 DEWEB18
04,12.2009 02:20: 15 DEVES 18 7
B my Wind 05.12.2008 08:50:20 DEWES18
B 06.12.2009 15:22:37 DEWEB18
) windharmonics 07.12,2009 21:54:35 DEWES 18 <M dats to display>
[ windrepart 61400-21 09.12.2009 04:25:52 DEWEB18
B windreport 61400-21PQ 09.12.2009 11:03:51 DEVIER 15
09,12.2009 11:04:40 DEWEB18
10.12.2009 17:32:30 DEVES 18
i 12.12.2009 00:38:43 DEWES 18
13.12.2009 07:45:37 DEWEB18
75 Gerdte 14,12.2009 13:51:38 DEWES 18
14,12.2009 15:18:31 DEWEB18
Mhrmey 15,12.2009 11:33:40 DEVES 18

15,12,2009 11:34:54 DEWES18

= 15.12.2009 11:38:50 DEWEB18 S

PMT v:4.4.100,804 | Administrator
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Choose a report by double-click a report!
On the right site you will find the overview of the report/ parameters.

FED s, . - =i
@ - e . . .
Allgemein Visualisierung
M Sev ® Q
Excel  Kopieren Reload Show  Calculate Delete
Export Report
Home Windreport
Windreport 61400-21 [ 0 x
Visualisierungen Windreport 61400-21 [] | Startseite |
B3 Root & START MODINFID  FINISI INSTNAME | Main | Harmenics L1 | Harmanics L2 | Harmonics L3 [ nterh. L1 [ interh. L2 | interh. 13 [HF L2 [ HFL2 [ HEL3 ]
{3 Demo Reports 18.12.2009 22:19:34 [] |pEwEs1s
E :m::;ds 21,12,2009 14:26:54 ] |oewesis =] GENERAL:
= mf”d 21,12.2009 14:29:52 ] |pEwEs18 NI 15 nEnin
i : 1 10:
SRR TP T [oeweass MEASUREMENTEND: 21.01.2010 08:10:00
21.12.2009 14:34:41 [[] |pEwEB18 s .
& cutinWindSpeed: 5,000
21,12.2009 14:38:18 DEVES 18 maxiWindspeed: 15,000
21,12,2009 14:39:48 [[] |pEwEs1s R 2300,000
21,12.2009 14:41:49 [ |pewesis mapermittedPoner: 0,000
22.12.2009 16:37:14 [T] |pEwWES1S ratedCurrent: 130,000
22.12.2009 16:53:04 [[] |pEwES18 ratedApparentPower: 2300,000
) my Wind 23.12.2009 23:56:05 [] |pEwEsIE — ratedShortCircuitApparentPower: 500,000
B 25.12.2008 07:02:35 ] |pewesis | e 5,000
I windharmonics 13.01.2010 ] |pEwEats maxwindbins: 5000,000
i bins: 5,000
g ket L2 gusncnil Lt EEETD ::f:;irl::s- 5000,000
Windreport 61400-21 PQ & i o
iE0L2040 D ma2d = maxofe0pawer: 2287,331
14.01.2010 13:04:33 [T] |pEwWES1S 9 maxoFoZpower: 2351,332
14.01.2010 14:01:02 D DEWEB18 maxofe00power: 2287,839
(EREE
14.01.2010 14:47:05 [C] |pEwWEB18 [ BINS:
14.01.2010 14:48:51 D DEWEB18 FLICKER:
oSl Gerdle 14.01,2010 14:49:53 [C] |pEwES18 Y| @ reactive Power:
15.01,2010 [[] |pEwEs18
G 15.01.2010 [[] |DEwER1E
L 15.01.2010 [T] |pEwWEB1S
o 15.01.2010 21:57:39 [C] |pEwEB18 -
7 | K —— E
!PMTv;q.q.mu.acm Administrator Il

Here you can choose between:

Mainsite (main)

General...all generell parameters and values

Bins...The number of wind- and power-pins

Flicker...The Flicker-coefficient

Reactive Power...reactive power values

Harmonics...the even integer harmonics,classification based on active power groups

Interharmonics...the Interharmonics, classification base on active power groups

HF...The higher Frequencies 2-9kHz in 200Hz groups, classification base on active power
groups

For sure you can export the values to Excel or copy it to the clipboard.

L]

Kopieren

il

Excel
Export
Home

You can also calculate a new "Windreport".

If you click on "Show Report" a vizualisation of the actual Winreport will be shown.
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3.4.4.2

Calculate a Windreport

Prerequisite:

A Measurement will exists.
You hawve already opened a Windreport-visualization.

P

4} DEWETRON Process Monitoring Tool

General | Visualisation

= N S ®[720Q

Excel Export Kopieren Reload Show Calculte  Edit Delete

Export All Report Fialds
_ Home Windrepaort
| I avigation o | Windreport 61400-21 []
| windreport 61400-21 [] | StertPage
B3 Roat S START FINISH INSTMAME CAPTION

b I Dema Reparts

; [327.08.201207:50:00 1 [ |DEWE-3020 Drantum
-5 Standards

23.08.2012 15:00:00 | [C] |DEWE-3020 Drantum

choose aexisting Report

First click on "Calculate"

Calculate
"Calculate" Button

Now choose the time period:
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Favoriten: * Start v 0C: 0000 %
BRI Ende: 21.01.2010 > 000000 2

Letzter Woche:
Letzter Maonat

1 Tag wom Beginn

1 WWoche vom Beginn
1 Maonat waom Beginn

Setze Ende auf jetat:

Now choose the powermodule:

4 Modulauswahl

I
Direkte Auswahl
I Chronik, Gruppe -
Drag a colurmn header here to group by that column
Gruppe Anlage ALL
[lewetran £ Bezeichnung
13 Power 0

4

[ ok | [ sbbechen
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Wind turbine rated data at terminals

Meazurement unitz [Settings in DEWES oft)

Rated apparent power, Sn [Myb):
Rated voltage Un [V]:
Rated frequency, fr [Hz:

Rated wind speed, wn [m/'s):

Rated cument, In [&):

R ated power, Prbda):

Rated Apparent Short Curcuit S (kWAL
Cut In wWindspeed [m/s):

tin Power bins:
taw Power bing:
tin wind birs:
td & Wind bins:

fiaf

Fill out the form and click "Start Measurement":

Measurement Data

3
E30
50
20

251022

3
g0
5

5000

5000

Ignore Wind and Flicker [ just harmonics |

Chart Settings

Wwind Min [m/s]: B Wind Max [m/s]: 15 |V auto
P tin [Ww]: 1] Ptz b 3 [V auto
0 Min [V a O Max Varl: 100 [J] auta
Pt Mir of Fethiax 1 [ aute

Start Meazurement |

| Lancel
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— T
Measurement Data — &
Wind turbine rated data at terminals
settings mustbe the s i odute
teasurement units (Settings in DEWE Soff) Chart Setiings Settings for the report chart
W kW @) by Wind Min [m/s]: 5 Wind Max [mfs]: 15 auto
P hin [hdv]: 0 P hdax [bi]: 26 [V]auto

data of the measured power plant

Fated apparent power, Sn (MYA) 2.6 Qi hdin [VAr]: a QO hax [Var]: 100 auto
Fiated vaoltage Un (v G000 Prst hin: i Pt Max: 1 auto
Rated frequency. fn (Hz): 50

Rated wind speed, wn (m/s): 0 [Tlignore wWind and Flicker ( just harmanics

Only activated to generate solar- or VDE report

these values are calculated automatically

Rated current, In (A): 250,14

Rated power, Pn by 26

Rated Apparent Short Curcuit Sn (MYWA): 52

Cut In'Windspeed (m/s): 5

kin Fowear hins 5 maximum number of bins used for the report
hax Power bins: 5000 If setto 0, all bins are used in the report

kin Wind bins: 5 maximum number of bins used for the report
haeWind bins: 5000 If set to 0, all bins are used in the report

Start Measurement l l Cancel

Now the measurement data will be loaded and analyzed.
You will see all the number of guilty bins and the data for the bins.
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Measurement State

MNAME COUMT COUNTPERCEMNTAGE

P0% 2| e 40 %
[P 10 % A3 we— 1 o re——
| |P20 % 28| — e — l
[|P30% 15| m—i i —

P40% 1| — o —

P50 % 3 r—ridim

P 60 % 2| e 10 %

P70 % 0 0%

P80% 0 0%

P90 % 0 0%

P 100 % 0 0%

Wiind 5 m's =3 | — o —

Wind & m/s 41| e— e —

Wind 7 mis 10— —

Wind 8 mis 0 0%

Wind 8 m's 0 0%

Wind 10 m/s 0 0%

Wind 11 m/s 0 0%

Wind 12 mis 0 0%

Wind 13 mis 0 0%

Wind 14 m/s 0 0%

If the measurement analyzation is done you will find the report in the center of the screen.
Now you can evaluate your Report.
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3.5

351

HVDC line

This chapter deals with specific calculations for high-voltage direct-current lines (HVDC).

In specially the following calculations treated:

| eq (equivalent fault current)
TIF (Telepone Interference Factor)
THDUN (THDU based on nominal voltage)

I eq (equivalent fault current)

The equivalent fault current is defined as follows:

Measured: I Currentvector of harmonic "n" line "1"
n
I:,__ Currentvector of harmonic "n" line "2"
£ > > Y
It is calculated: I = abs' L.+1, | "residual mode" Current of the harmonic "n"
\ /
| { 2 »
I, = E-ab.s: " : "balanced mode" Current of the harmonic"'n"
Rl
fn = \,I'!:':‘ +[(]_(JS . _-"m ): Effective currentfault of the harmonics "n"
|| §s
I, = :Z(I'-' ol Equivalent current fault

w1

Procedure for the determination of | eq:
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1. Connect the signals

'_A."\..

Analog

First of all connect the DC currents (11, 12) and a AC wltage (U1) to the instrument.
(The AC wltage is used to calculate the actual frequency).

\ NS DEWESoft - Setup: I eq.d7s
A AU LY
_j) Measure Analyze Setup files | Ch. setup
b [l | o 2N
el ok PP
Store Save Save as  File details  Storing

[rynamnic acquisition rate

m [~ External clock

[kHzich] E] [~ Start on external trigger
stot| onsorrElc NAME
U1 DAQP-HY
D s § I‘ 1400
n DAQP-LY
: veed g ’7‘ 24 .. 300 kHz
2 u d AlZ DAQP-HV
e 1400% .. 100 kHz
3 Used § 2 DAQP-LY
= 24 .. 300 kHz
4 u d A4 DAQP-HY
et 1400 .. 100 kHz
g u d ALS DAQP-LY
o 10% .. 100 kHz
6 u d AlG Direct
nuse: =
7 u d AL7 Direct
nuse: iy
5 u d ALS Direct
nuse: e
g u d [ lats Direct
nuse: o
10 u d AT 10 Direct
nuse: =
11 Ui d aril Direct
nuse: iy
iz U d AI1Z Direct
nuse: i
vl | e a ALL3 Direct

AMPLIFIER {008)

SM:

SM:

SM:

SM:

SM:

SH:

(1
e
Math

=

324354/ -

L P 4
Power

PHYSICAL YALUES

=

313,23 13194 W

-1400

1400

332757 |-

0272 [0228 A

2

2

324506 | -

LARY

-1400

1400

332758 -

0,238 0,282 A

2z

2

335748 -

004

-1400

1400

332759 -

0,001 %

10

0,000 4

5

0,000 4

5

0,000 4

5

0,000 4

5

0,000 4

5

0,000 4

5

0,000 4

5

0,000 4

ORION-DACZ SRR

CAL

Zero

Zero

Zero

Zero

Zero

Zero

Zero

Zero

Zero

Zero

Zero

Zero

Zero

[\ E|

to |Aute | Aute | Aute | Auto | Autoe | Auto | Auto (Aute | Aute (Aute | Aute | Aute | Aute

@ Help t‘_‘i Settings

SETUP ﬂ

Setch, 0
Setch, 1
Setch, 2
Setch, 3
St ch, 4
Setch, &
Set ch, &
Setch, 7
Setch, &
Setch. 9
Set ch. 10
Set ch, 11

Setch, 12

2. Create formulas

change to the math toolbox.

ve
vo

Math
Create a formula for | rn =11+I2.

EE
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Formula setup

Dutput Formula

Marne IIrn
LUnits I-ﬂ- Calar _
1" +'12'

SRdv  |Auto =l
Max value A A ———

' [ ' = |
Max 0,01593 A [T +112 =i

Average 0000189 8 el Alchs a1 | math |

Min -0,01978 A | 4 ) . / I

12

Irn

LD [ Ao fma]
Min value -4 A - -

B o ][ Lo |

Fnutomaticmin,l'max | Signsls I Meazure || Everts |

sqr | sork | ahs | sgn |

trunc | round rnd

logz | I0g10| In | exp |

if | nan| max| min|

Create a second formula for | bn =0,5%(11-12).
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Formula setup N
ame IIbn
Units IR C0|0r| 0.5:(11'-'12'
: ' ( - )
SR div I.nul:o jll
Max value 2A
ETERNELX] =i
Manx 0,2556 A [0.5=('T1"-"T2") =i
Average -0,0008146 A —E- A chs |ar | math |
Min 0,278 A ‘ + : = i Formula 1
Il
Iz
RN EIE . -
e
Min value -2A = - -
| o ][ Lo |
I Automatic minjmax | Signals | Measure || Evernts |
sqr | sqrt | ahs | san |
trunc | round rnd
log2 | I0g10| In | exp |
if | nan | max| min |

Your screen should look like the following picture:
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3. Create a power module:

Setup a power module for a 2phase system and assign the values U1, Irn and Ibn.

eohese =
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! '\ \ T DEWESoft - Setup: I eq.dis CORION-DAGZ -0 x
(IO N
.___/) Measire Analyze Setup files | Ch. setup | Measure & Help (g Settings
0 [ [ %Q anl g (1) &2
=] =] o4 A= Qo
Store Save Saveas | File details Storing Analog Alarms Math Pawer
IPower o j + — Used ‘Wiew Channel Lisk |
Power system configuration Line frequency Qukput: units Frequency source
|2-phase j |60 j IW j IVoItage j
V¥ current channels Mumber of cycles Morminal volkage Calculation sample rate
™ Caleulate line volages IlU j |23D j ) |5D kHz j
Line ko earth
u1 | Channels ||Vac:tc|r SCOpE ||Elackgn:|und harmanics |
b | ——ar IUl ~|¥
uz
J . IU1 = (1) ¥ Harmanics |86 Al vl [ phase angles
" ra
e — " THD 40 [ Impedance
I [T Intethamnenics
<>- . IIrn A
Iz [~ Period walues
(s [ ~|a
[~ waveforms
I Flicker
N EHE

Special settings:

Lime frequency
|s0 |

Line Frequency: Select the grid frequency. Example: 60Hz

[v Harmonics ISE,.

Harmonics: enter the number of harmonics. Example: 85

Acquisition rate: Please ensure that the acquisition rate is adjusted accordingly in the "analog
setup” (typically 50 kHz)

ATTENTION:
The harmonics of Irn are now called | L1 H
The harmonic of Ibn are now called | L2 H

4. Advanced mathematics:

Ve

uo
Math

Add another formula in the math:

© 2015 DEWETRON GmbH



276

Power Tutorial

EE

In=sqrt(sqr('l_L1_H")+sqr(0.05*'_L2_H")

Formula setup

Marme IIn
I_
Units
SR div Inutu
ST

ZE03S

1]
1]

[+ Aukamatic minmax

[0

- [4]

A1_L1_HZ+(0,05-'_L2_H)

Isqrt(sqr( 'I L1 H')+=gri{0 05='I 12 H')}

&l chs | Al

L

| math |

EEEEE

|(‘ )‘A|div‘mod|

I Functions || Trigon. || Logic |

| Signals | Measure || Events |

sqr ‘ sqrt ‘ abs ‘ sgn ‘

trunc | round rnd

log2 ‘ Iong‘ In ‘ exp ‘

if ‘ nan‘ max‘ i ‘

cos_phi_L1_H1
cos_phi_LZ_H1
[nl

D_L1

o_Lz

DH

CH_L1

OH_L2
Frequency

In

IL1H

L1 HL
112 H

12 Hl
I_rm_L1
I_rm_L2
I_rms_L1

QK |

Now you should have an array channel in DEWESoft: In
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DEWESoft - Setup: I eq.d?s ORION-DAGZ
[T

\ | - 0O x
F | 1
P | i SN : :
A Measure Analyze Setup files | Ch. setup | Measure & Help || (g Settings
~ i i 1)
Lt ol ) . A 00 L ¥
Stare Save Saveas  Filedetails Storing Analog Alarms Math Power
Basic Edit
el 113 ey TR 9‘% |
a3 ﬁ. Z E o % T FRED T lld-» z g o8
ON/OFF C NAME YALUE SETUP
ake | Formula 2
Used | = B | Setup
= T 3
. 258 | Formula 0551112
Used =) ] | Setup
& o
5 T 7
e Formula soA(sgrC1_L1_HI+sor(0.0541_L2_HY)
In
Used |B St
= p
"0 2 4 6 5 1012 1016 18,20 22 24 26 25 0 30 34 3 3 40 42 4 45 43 50 32 54 55 59 60 2 6k 65

Now create a constant array for Cn:

E -

+"CONSTANT"

Click repeatedly on the "+" button to have for example 86 variables (DC+85).
Enter the variables in the table.
If you don't need a value (for example the DC value) please enter NULL.
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Mame IEn | i | D
I Copy  paste
Linits I- Calar
i Index Walue | ;I
66 1
67 1
65 1
e 63 1
70 1
71 1
7z 1
i — - 73 1

W &utomnatic minmax th L
75 1
76 1
77 1
78 1
79 1
g0 1
gl 1
g2 1
83 1
g4 1
a5 1 j

QK |

Now form the leq in 3 steps:
Step 1: leq before sum=sqr(In*Cn)

EE
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Formula setup

Mame Iqu before sum

Urits  [an

Colar |

SR div I.n.utu

- [0

333

1]
1]

W fudtarmatic min/max

[0

(‘In*-'Cn'y

Isqr( 'In'*'Cn')

all chs | Al

LLi

Math

EEEEEE

‘(|)"“div‘mod|

Functions || Trigon. || Loggic: |

Signals | Measure || Events |

sqr | sqrt ‘ ahs sgn ‘

krunc | round‘ rnd

log2 | Ioglﬂ‘ In

if | nar ‘ max

cos_phi_LZ_H1
ULz _Ht

I12 H1
phi_Lz_H1

QH
F_Hi
Q_H1
S_H1
In

Cn

Ieq before sum

W

Ck |

Step 2:

leq sum with the array statistics-function

HAY X
S
+
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Array statistics setup -

™ Minirur

Mame Ileq sum
Urits IAA Color -

Max value 2,704E009 AA
Max 3,337E005 AA
Average 3,337E005 AR
Min 3,337E005 AA
Min value 0 AR

W aukarmatic mingmax

™ Maximum

[ average
¥ Sum

Step 3: Calculate the square root of the sum:

leg=sqrt(leq sum)

ate
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Formula setup )
Output Formula

Mame Iqu

Uniks IM Colar |
Srdv  [Aute =
Max walue 5.2E004 A
Max bb67,4 A
Average bb7,4 A&
Min 6674 A&
Min value oA

W fudtarmatic min/rax

4/'legsum’

Isqrt( 'Ieq sun')

sl

LLi

EEEEEE

I_LZ_Hi
phi_LZ_H1

‘(|)"“div‘mod|

5
Oth th Functi
]

ietens]| Teen || tese | |o

| Signals | Measure || Events |

sqr | sqrt ‘ ahs

krunc | round‘ rnd ‘
log2 | log10 ‘ In ‘ EXp ‘
if | nar ‘ max ‘ iy ‘

Ieq before sum

Ieq sum

Ieq

W

Your entire mathematics should look like this:
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DEWESoft - Setup: I eq.d7s | orton-DaQ2 -8x
- Measure Analyze Setup files | Ch. setup | Measure & Help || (g Settings
§
p ve
H = H ﬁ ' A we L L
Store Save Save as File details Storing Analog Alarms Math Power
Basic Edit
T 1R = % "% -
e ﬁ.' E' %' FRED T lla..' 2 °
ON,/OFF C NAME ¥ALUE SETUP ﬂ
o [Va3E | Formula 2
Used £ = B | Setup
%3 T 4|
a 238 | Formula 0LS0H 12%
Used |5 T Setup
a on 2 |
lizs T 7
Made  Formula soritsgrll_L1_H)+sgr(0 05%1_L2_HT)
In "
Used |B Setup
&
02 LEE DI 76 18 &0 &2 AL
Constant
cn 1 =lE
Used |B Setup
& 4
05
0 2 4 6 5 101218 161020 2 24 25 05 90 2 34 3 30 4D 42 bk 4o 1B 50 52 G 55 5B GO G2 6 65 59 70 72 Th 15 18 90 62 B
a%e | Formula SOr(In™Cn’)
leqt before sum 314 )
Used 5 Setup
13
"0 2 4 6 5 1012 1 15 1820 22 20 % 23 3 32 34 3 38 4D U2 4 45 15 052 54 55 5B 60 62 64 65 6A 1072 74 76 78 80 B 8L
3
@ Array statistics
Used I B | Setup
Iexy sLm % 2,704E0 |
@ a%E  Formula Sorley sum'’)
Used £ B | Setup
icq i srral (=]

Now leq is available as a channel in DEWESoft and can be used.
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DEWESoft - Setup: 1 eq.d7s |E Mern laRt 1E55ME |(‘-‘ t = 0,04 sec |§ ICPU: 15, € 46 | = =l

i \
Measure Analyze Setupfiles  Ch, setup | Measure Design |£] Edit | i Help {3 Settings

(W ® s o Bl T ol | @ | |
- 2 ILLLL -
Paste  Delete Urgte @ o I .4 ﬁ £ * ' ﬁ T “L‘ Power Matrix araphs Other

=) =]
] Search
Display name l ' ' ¥ &5 Al -
IOvarviaw Lirtl - L]
Icon o I1
= [2
B -
¥ 58 Math
Arrangement wb_‘ Irn
10
Remove » In
Remove display W In
= Cn
Ij- > Ieq before sum
Select kemplate I iz bfiee s
Cuskarm - - A
‘wiith selected template X Ieq
Add as main display ¥ 08 Power0
¥ Phase 1
Add as sub display
> Woltages
¥ Currents
v IL1H
= I_L1_HO
e TR
1 [ K
= I_L1_H3
= IL1_H4
& 1 (1 H5
= I_L1_Hb
= Tl H?
= Il Hs
Z IL1H9 |
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3.5.2 TIF (Telephone Interference Factor)

The TIF (Telephone Interference Factor) is defined as follows:

50 -
TIF=J>(5# f-c, ID,)
X=2
which is:
U
D, =-2
U,

Un Voltage of harmonic n

Ul Fundamental

fl  fundamental frequency

cn C-message weighting factor

Procedure for determination of the TIF factor:

1. Connect the signals

i

Analog

First connect the wltages to the instrument.

2. Setup a power module

= -
Power

Setup a power module with this wltage
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Power 0 - + -
Power system configuration Line frequency Output units Frequency source
ISingIe phase vJ [50 - | IW VI |VOItage -
[ ] current channels MNumber of cycles Nominal voltage
10 - 230 - ¥
Line to earth
u1 |Channels ||Vect|:|r5c:c|pe|| Background harmnnics|
P—— ||| ] - | v
— || Harmonics 51
[¥]HD 50
[ Period values
] Flicker
U |

Attention: if you consider 50 harmonics, you need to set 51 because the count starts at the zero
harmonic (DC value).

3. Create a formula.

ve

we
Math

First, define the weighting factors "Cn" by adding a constant array:

E -

+"CONSTANT"
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Constant setup -
MName Cn | + e | U
Copy  paste
Units
1 Index Value | e
0 a
1 a
2 1
05- 3 L
4 1
5 1
5 1|
o 7 1
a 25 s
+f | Automatic min/max 8 !
g 1
10 1
11 1
12 1
13 1
14 1
15 1
16 1
I 17 |1
13 1
19 1 =

Since the direct component and the fundamental frequency should not be taken into account, the fields
getOand 1is"0".

Into account the atomic number n:

Create a constant array. The order shall be the value.
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Constant setup

MName n

Units =

+f | Automatic min/max

Color

bl

Index

Copy

Value |

=

LVER e I I (s U T, B N G YU N

=

Wwooox s o s L kg

-

Paste

(o]

Calculation:

The main part of the calculation is carried out in a formula as follows:

A
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-

Formula setup

MName
Units =

SR div Auto

TIF before sum

v|].

5-'n'-'Frequency'-'Cn'-'U L1 H'

2

( U_L1_HT

=qr (5% 'n'*'Frequency '*#'C n'+*'UT_TL1 H'»-'U_L1 H1')

)

Q

a 25 50

mod

+f | Automatic min/max |

Functions | | Trigon.

|| Logic

Signals. | Measure

|| Events

sqr sqrt abs

trunc | round rnd

N log2 | loglld n

sgn

exp

min

Allchs | a1

Cn

Frequency

K ULl

n

THD_U_L1
THDEwen_LJ_L1
THDOdd_ U L1
TIF

TIF before sart
TIF before sum

lu1
|UL1H
|U_L1 H1
| Urm_L1
| U_rms_L1

Math

which is:

n...Constant array for the atomic number

C n...Array of the weighting factors
Frequency...The frequency of the power module
U_L1_H...The harmonics of the power module

U_L1_H1...The fundamental of the power module or the nominal woltage

Next, the sum formed:

HAY X
S
+
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Dwtput

- coor [

At least calculate the root:

Output channels

]
]

289
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e
Dutput Formula
MName TIF
|
Units = Cdnr_
' TIFbeforesgrt’
SRdv  |Auto |1 |
Max value 7,141E005 -
=qrt (' TIF before =sqrt') -

s B0 i3 Alchs (ot | ath
- - N E

Frequency

KU L1

L] o] ] o ma| |
it

_— T : - THDEwen_U_L1

value | Functions || Trigon. || Logic | ||mHDOdd U L1

= o
[V Automatic min/max | Signals | Measure || Events | [LF
TIF before sart
TIF before sum
sar ‘ sq't| abs | san | Ui
ULLH
h"mc‘ rou'ld| rnd | ULl1lH1
U_rm L1
log2 ‘ loglo| In | exp | U_rms_L1
it ‘ nan | max| min |

TIF is now available in DEWESoft.

¥ 98 Math
= TIF before sgrt

[j_f_nF

Your mathematics screen should look like the following picture:
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. - il oo
el = = Y 06 LLE J
Store Save Save as File details Storing Analog Math Fower
Basic Edit
W 1R L= ete, & |
ot ﬁ.' E' T Feen T ll:‘-a.' ¢ e
ON/OFF C MNAME VALUE
| Constant
Cn 1 -0
Used |5
o =
s
P 0123456 783 1011121314151617 18 192021 222324 25 26 27 229 30 31 3233 34 35 36,37 553 40 414243 44 454647 43 4950
Constant
n = L
Used a% -
5
e Q 1_2 3456 78 9102134151617 1I8 19NN 2HUBETBIINI RB/MUJHBITIIONL2L84 556&?4655
|\a’¢.’ Formula sgr{S*nFreguency™C nU_L1_HvU_L1_H1)
TIF before sum [
Used 5
I3
® E Array statistics
Used |2 -
& oVl
. TIF before sqrt i 51E11
o Wats Formula sqrt(TIF before sqrt')
Used |2 -
& oVl
. TF o 7.141E5

201

SETUP

Setup

Setup

Setup

Setup

Setup
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3.5.3 THDUN (THDU based on nominal voltage)

Typically, the THD value (Total Harmonic Distortion) is related to the fundamental. In rare cases it may
happen that a reference must be made to the nominal wltage. This chapter describes the calculation for
this case.

1. Setup the wltages

Analog

Connect the wltages (in our example 3 wltages) to your instrument.

/\ '\ o g DEWESoft 7.0 RC26 1 -8 x
_ Lkt N -
: _‘,) Measure Analyze Setup files Ch, setup Measure @ Help {3 Settings
L o= d LF 1]
@ ¢ b 0 B e 383 w
Store Save Saveas  File details Storing Analog Math Paower

Dynarnic acquisition rate
[ External clock

5000 - ;
Haleh] [z] [~ sStart on external trigger
stor| onjorFE © NAME AMPLIFIER (010) & PHYSICAL YALUES B ca @ serwe ii
. . ﬁ "I DAQP-HV SIN: 327434 - AR [ o
== = 1400% . 100 kHz _ Gan : o 50 E R
. e 5 0z DAQP-HY S; 327436, - 84T HTEY 2 P
2% 1400 . 100 kHz i ' T el e
— 5 i3] DAQP-HY SN: 327435 - 3328 [ 3TN 2 ”
2 | i 2 £| setch.2
2 1400% . 100 kHz S ; w0 | 8] 7T
7 [BE] DAQP-LY SIN: 325926 - 0,004 Y = .
3 U z 2| setch.3
nuse 10 . 100 kHz T ' w & 7T
. ues WP DAGPLY Shi 335717~ it S| Setch.4
— 10 . 100 kHz _ | } w 7 E T
4 AlS " DAQP-LV SM: 35715 - 0,004 Y " .
5 u 2z 2| setch.S
s 10V 100KkHz 5T ; i
A6 ORION-1616-501 SN 15380166 - LY %
g Unused g - Zero | 5 Setch.6
5 £ 5 bl
A7 ORION-1616-501 SN: 15330166 - 0,002 =
7 Unused B - 2ero | 5 setch. 7
_ SV _— ___|'5 5 |£]
] ORION-1616-501 SN; 15380166 - 0,002 ”
8 Unused F x Zero | 5| Setch. &
AL ORION-1616-501 Ship 15380166 - -0,001 W %
9 Unused F - Zero | 5 Sebch. 9
5Y 5 5 £
&I10 ORION-1616-501 SM: 15380166 - -0,002 W 2
10 Unused - Zero | 5| Setch, 10
5 5 5 I
AL 11 DRION-1616-501 SM: 15380166 - -0,002 W =
11 Unused # x 2ero | 5| Setch 11
5V . |5 5 |£]
AI1Z ORION-1616-501 SN: 15330166 - EYTTY 5
1z Unused ¢ 5 2ero | 5| Setch. 12
a1 13 ORION-1616-501 SN; 15380166 - 0,001V "
13 Unused = Zero | 5 Setch, 13
1) 5 V £ i3 1) E ]
ALL4 DRIDN-1616-501 SH: (5380166 - 0,002 ¥ A
14 Unused g 0 2ero | 5| Setch. 14
5y -5 5 b |

2. Power module

LE.
Power

Setup a 3phase power module.
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| N DEWESoft 7.0 RC26 | CGRICK-DA [
4 Measurs Analyze Setup files | Ch, setup | Measure & Help | gy Settings
1 - Qe
@ o & & B " oo W&
Stare Save Save as  File details  Storing Analog Math Power

IPuwer L1}

Power syskem configuration

e

Line frequency

Cutput units

Frequency source

I3*phase star _'J

I Current channels
I Calculate line voltages

|

B

Mumber of cycles

El

[

_ﬂ IVoltage _ﬂ

Mominal voltage

[10

=l

[z20

= ow

Line ko earth

s o — Iu1
uz

=¥

e | s L2

Eaki

u3
! v Ju3

Eaki

N EEE

3. Calculation

Ve
uo

Math

Now add a formula.

[ Harmonics

|1L| |m| v] [T phase angles

I©ro
I THD =0 I tmpedance
I Interhamonics

[ | Symmetrical components
[ Period values
I~ waveforms

™ Flicker

I Used ‘iew Channel List |

First divide the THD value of the power module (THD_U_L1) by the nominal wltage (230V) and then

multiply by the fundamental (U_L1_H1).

EE
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ey e B

Output Formula
Mame THDUN_L1|
R 'THD U L1
Units - coor |GG —2—36——°'U_L1_H1I
SRdv  |Auto |1 |
Max value 4,348E-005 -
'THD 1T_T11'~-230='0U_I1_ H1' =
Hax o- T
o 3 I EEEn A
w1
uz
‘(‘}‘h‘d"‘""’d‘ L1 AL
e
Min value 0- L
/] Automatic min/max | Signals | Measure || Events | U_rm_L2
U rm_L3
U_rms_L1
o ‘ s:;rt‘ 15 | san ‘ U_rms_L2
U_rms_L3
tﬂ.nc‘ mmd‘ rnd | un
ud_1
3092‘10910‘1'1|exp‘ u2 =
uz 1
if ‘ nan ‘ max| min ‘ =

Run that through all three phases. The formula screen should look like this:

Basic Edit
OB L P29
ahe h‘ FRED &” -
ON/OFF C HAME VALUE SETUP
22| Formula THD_U_L1230%U_L1_H1"
[ Setup
avl 5]
THDUN_L1 8 rETa

%€ Formula THD_U_LZ/230U_L2_H1'
=g Setup
oVl &}
THOUN_LZ 0 e
= Setup
THOUN_L3 i o

4. Display
Now display the values in DEWESoft.

The screen below shows the comparison of the THDU (lower values) with the new THDUN (upper values).
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F 4
e )] Ll
) Measure

Analyze

O B =m m m

Stop

DEWESoft 7.0 RC26

Freeze

Setup files

Overview

Ch. setup

Scope

Measure Design

Recorder

FFT

Events

HMern leR: 1645ME

I = 0,332 sec
[+

|£] Edit i Help {3y Settings

L =
=i L]
- ]2
e L3

¥ 99 Math
A THDN_L1
Xt THON_L2
+xt THON_L3

¥ 59 Power 0
¥ Phase 1
- Yoltages

¥ THD
= THD_U_L1
— THDOdd_U_L1
= THDEwen_U_L1
= K_U_l1
¥ Phase 2
» Yoltages
¥ THD
= THD_U_L=
— THDOdd_U_L2
= THDEwen_U_L2
= K_Ul2
¥ Phase 3
- Yoltages
¥ THD
— THD_U_L3
= THDOdd_U_L3
— THDEwen_U_L3

_.
o
I» pﬁ|
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4 Technical Reference

In the following chapter you will find the technical reference to the power module.
4.1 General

Technical Reference

Formulas and calculations in the DEWESoft Power module

The software DEWESoft POWER is a software for measuring electrical energy and
disturbances in power grids.

Some typical applications are:

measurements in single-phase and three-phase systems

energy measurement and load profiles in the supply grid
measurements of the power usage and energy demand of equipment
frequency measurement (16,7 Hz, 50 Hz, 60 Hz, 400 Hz, 800 Hz)
FFT of power networks

transient fault recorder in power grids

multi channel energy logger

Values that can be measured are:

u,l

f

P,Q,S, PF

P1,Q1, S1, cos Phil

Q,Q1,D,QH,DH

Symmetrical Components U, |

FFT: U, |, cos Phi, P, Q for each Harmonic
THD, THD even, THD odd

4.1.1 Sine waves and other periodic signals

Electrical energy is mainly generated in rotating generators — three-phase synchronous
motors. Due to the nature of this engine the voltage is a pure sine wave with a frequency
calculated by the rotation speed and the number of poles of the rotor/stator system.

voltage waveform = sine wave
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The RMS value of this sinusoidal voltage is the value which a pure direct voltage would
have to produce the same “heat” — which means the area under the curve must be the
same. Mathematically it is the so called RMS value and for a pure sine wave it is the
peak value divided by SQRT(2).

Hpeak

U s = W

formula 1: RMS of a pure sine wave

Due to non linear characteristics of for example transformers and non linear load
currents the voltage that is seen at the customer side is not longer the sine wave which
came out of the generator — but it is still periodic.

To calculate the RMS value now it is necessary to have a look on the real wave form.
The above mentioned formula is only valid for sine waves.

A RMS value can also be calculated as the integration of all squared sample points of
the curve and divided by the number of samples and taking the root of the result.

formula 2: RMS for non sine waves

The base for this formula is a signal which has no time delay or other shift inside the
curve.

For calculations where you have to compensate also non linear characteristics of
transformers you must first transfer the signal into the frequency domain, correct it by
amplitude and phase, and then you can calculate the RMS values.

Those transformers are typically current clamps, voltage and current measurement
transformers but also all measurement amplifiers. Also a sampling shift of non
synchronous sampling in digital recorders can be suppressed by the use of this method.

4.1.2 RMS calculation and the problem of non linear signal transformers

To calculate the RMS value with the use of the frequency domain you first have to
transfer the input signal from time domain into frequency domain.
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4.1.3

(u(®)...time domain
Uy = FFT (u(t))

formula 3: FFT principle

...frequency domain

This is done by the use of the fast Fourier transformation [see 2, 11]. The typical window
duration in electrical applications are 10 periods [see 3].

Now you can multiply each frequency by itself with the correction factor for the amplitude
and for the phase shift.

U =U,_ *FFT.

FFTcorrected
formula 4: FFT correction

orrection factors

Typically, you have to calibrate the instrument itself and also external transformers. This
can be made with a two-step calibration for inner and outer correction.

U = *FFT, *FFT

FFTcorrected ~ U FFT innemrorrection

formula 5: FFT full correction

outercorrection

In order to get the total RMS value the RMS for each frequency and then the sum of alll
these values have to be calculated.

2 2 2
7 — 7 7 7
LRM'SZGZG!_ \/[’o +L1 +[’2 +...
formula 6: U RMS total
0,1,2,..harmonic index (including all interharmonics)

The RMS value is now totally corrected in amplitude and phase.

For current correction the way is the same and for power calculations the way is similar.
The additional need is that current and voltage have to be exactly in phase and this is
done by using the inner calibration values. The calculation of the individual power values
is described in chapter 4.1.

General terms

Values in capital letters: RMS or AVG values
Examples:

RMS: Ul

AVG: P, S, Q

Values in small letters are: waveforms or sample point values
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Examples:

u(t), it), p(

RMS (root mean square value) is calculated as:

formula 7: RMS
AVG (average values) are calculated as:
M
_ 1
AVG =+ Z u,
i=1

formula 8: AVG
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4.2 Voltage and current

As both very accurate values (corrected 10 period FFT values, later called “frequency
domain values”) and fast values (half period and multiples of it, later called “time domain
values”) are needed, both values for further evaluations are provided.

4.2.1 Frequency domain values

® high accuracy
* phase and amplitude corrected
* typical: 10 period window length

u,...fromFFT

Hﬂh

T
Lnﬁr_

V2

formula 9: U phase

U...RMS value of the voltage

unit: V (volt)

name in software: Urms_L1,Urms L2, Urms L3

directory in software: channels — power — module no. — Phase x — Voltages

u...voltage amplitude for line to neutral voltages (phase voltage) from FFT calculation
h...harmonic order

H...number of harmonics

n...phase number 1,2 or 3

- JromFFT

formula 10: |

l...RMS value of the current
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unit: A (ampere)
name in software: Irms_L1,Irms _L2,Irms_L3
directory in software: channels — power — module no. — phase x — currents

i...current amplitude from FFT calculation
h...harmonic order

H...number of harmonics

n...phase number 1,2 or 3

4.2.1.1 Calibration

Inner calibration
For amplitude and phase corrections inside the instrument.

Outer calibration
For additional external clamps and transformers.

422 Timedomain values

Typically, the one-period value is needed as a trigger argument for a fault recorder. This
can be either voltage or current but also, for example, power, reactive power or the
power factor. To provide this the so called period value is implemented. These values
are not corrected in amplitude and phase.

T —
U perRMS —
1

formula 11: U per

unit: V (volt)
name in software: U_L1per, U_L2per, U_L3per
directory in software: channels — power — module no. — phase x — period values

U perRMS...period value of the voltage
n...number of samples = duration * sampling speed
i...voltage of sample

formula 12: | per

unit: A (ampere)
name in software: |_L1per, | L2per, | L3per
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directory in software: channels — power — module no. — Phase x— Period values

| perRMS...period value of the current
n...number of samples = duration * sampling speed
i...current of sample

Duration: length of the RMS calculation. %2 period, 1 period, 2, 4,....or absolute time: %2
sec

Overlapping: sometimes a sliding window is needed for this calculation. In IEC 61000-
4-30 a ¥2-period RMS value is required which is in real a period value which is shifted
all ¥2 periods. Overlapping in this case is 50%, length is 1 period.

Also power values can be calculated like this — see chapter 4.2.
42.3 3 Phasesystems

In multiphase systems not only the line-to-earth voltage is of interest but also the line-to-
line voltage. For example a line-to-earth voltage is required to detect earth faults. In a
delta star transformer line-to-line voltage is converted into the kind of voltage that the
customer gets in the end — so in medium and high voltage applications line-to-line
voltage is of interest as well.

Line-to-line voltage can be measured directly or calculated as well by using the following
formula:

Uy = Uy — U,
Uy = RMS (Hsk)

formula 13: U line

-
i% .. line-to-line voltage (line voltage)

unit: V (volt)

name in software: U 12, U 23, U 31

directory in software: channels — power — module no. — waveforms

for scope mode: channels — power/module no./waveforms

I...phase number 1
K...phase number 2
possible values for ik: 12, 23, 31
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4.2.3.1 wiring conversions

Depending on the selected wiring schematic the other kinds of voltage can be
calculated as follows:

star to delta

T
Uy = RMS(uy)
formula 14: star to delta conversion

delta to star

1

ul = 3 (w12 —u31)
1

U2 = 3 (u23 —ul2)

1
u3 = 3 (u31—u23)

U, = RMS(u,)
U, = RMS(u,)

U, = RMS(u,)

formula 15: delta to star conversion

4.2.3.2 3-phase systems with missing current (Aron and V connection)

In some wiring schematics one current is not measured but calculated out of the other
two. This schematic can be used ONLY when there is NO neutral line !
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4.3

L="hL—

formula 16: missing current

Iy I
...missing current

LELS
£ _..measured current

Frequency

The frequency calculation is done based on a software PLL and the sampling window of
multiple periods (typically 10 periods).

f...fromFFT

formula 17: frequency

typical value: 16 2/3, 50, 60, 400, 800, variable

unit: Hz (hertz)

name in software: frequency

directory in software: channels — power — module no.

f...frequency of the fundamental oscillation (highest peak in FFT spectrum)
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4.4 Power

4.4.1 Frequency domain (high accuracy and calibrated values)

* highaccuracy
® phase and amplitude corrected
* typical 10 period window length

4.4.1.1 single phase

As a result of the fast Fourier transformation (FFT) we have the values of u, i and cos
Phi for each harmonic. With the help of these values all power values can be calculated
as follows. Due to the already done calibration the results have the highest possible
accuracy.

4.4.1.1.1 for each individual harmonic h:

_JT7 %
S, =U,*I
formula 18: S h

S...power of harmonic h
unit: VA (volt ampere)

h...harmonic number
U...phase voltage
l...phase current

_F7 kT % ;
B =U,*1I, *cosPhi,
formula 19: P h
P...active power of harmonic h
unit: W (watt)
name in software: P_L1 H2,P_L1 H3,P_L1 H4, ...
directory in software: channels — power — module no. — phase x — power

Phi...phase angle of harmonic h

Q,=U, *I, *sin Phi, = |S; — P,

formula 20: Q h

Q...reactive power of harmonic h
unit: VAr (volt ampere radiant)
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4.4.1.1.2 for the fundamental oscillation h=1:

S1, =U1*11

formula 21: S1

S1...power of the fundamental

unit: VA (volt ampere)

name insoftware: S L1 H1,S L2 H2,S L3 H3

directory in software: channels — power — module no. — phase x — power

Pl=U1%*]1* cosPhil

formula 22: P1

P1...active power of the fundamental

unit: W (watt)

name insoftware: P_L1 H1,P_L2 H1,P_L3 H1l

directory in software: channels — power — module nr — phase x — power

Ol =U1*I1*sin Phil =+/S1° — P1’

formula 23: Q1

S1...reactive power of the fundamental

unit: VAr (volt ampere radiant)

name insoftware: Q L1 H1,Q L2 H1,Q L3 H1

directory in software: channels — power — module no. — phase x — power
Q1 has a positive or negative sign

4.4.1.1.3 for the full waveform:

H
S=%'S5,
h=1
formula 24: S

S...power of the full signal

unit: VA (volt ampere)

name in software: S L1,S L2,S L3

directory in software: channels — power — module no. — phase x — power
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H...number of all Harmonics
h...individual harmonic

H
P=Y P
h=1

formula 25: P

P...active power of the full signal

unit: W (watt)

name in software: P_L1,P L2,P L3

directory in software: channels — power — module no. — phase x — power

formula 26: Q

Q...reactive power of the full signal

unit: VAr (volt ampere radiant)

name in software: Q L1,Q L2,Q L3

directory in software: channels — power — module no. — phase x — power
Q has no sign!

P,F:E

S

formula 27: PF

PF...power factor of the full signal

unit: 1

name in software: PF_L1, PF_L2, PF L3

directory in software: channels — power — module no. — phase x — power

D=,Q QI

formula 28: D

D... distortion power of all harmonics components reactive powers (u and | have the
same order but not equal 1 or have different order)

unit: VAr (volt ampere radiant)

name in software: D _L1,D L2,D L3

directory in software: channels — power — module no. — phase x — power

D has no sign'!
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4.4.1.2

QH:ZQh

formula 29: QH

QH...reactive power of all harmonics where u and i have the same harmonics order
unit: VAr (volt ampere radiant)

name in software: QH L1, QH L2, QH L3

directory in software: channels — power — module no. — phase x — power

QH has a positive or negative sign

DH =,/Q* — OH’

formula 30: DH

DH...distortion power of all harmonics components reactive powers where u and i have
different harmonic orders

unit: VAr (volt ampere radiant)

name in software: DH L1, DH L2,DH L3

directory in software: channels — power — module no. — phase x — power

DH has no sign!

3-phase systems
B.=R+h+h
formula 31: P3~

P 3~...total active power of a three-phase system

unit: W (watt)

name in software: P

directory in software: channels — power — module no. — total — power

S, =8,+8,+5,

formula 32: S3~

S 3~...total power of a three-phase system

unit: VA (volt ampere)

name in software: S

directory in software: channels — power — module no. — total — power
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formula 33: Q3~

Q 3~...total reactive power of a three-phase system

unit: VAr (volt ampere radiant)

name in software: Q

directory in software: channels — power — module no. — total — power
Q has no sign'!

PF, =5

S

formula 34: PF3~

PF 3~...total power factor of a three-phase system

unit: 1

name in software: PF

directory in software: channels — power — module no. — total — power

S1,. =S1,+S1, +S1,
formula 35: S1 3~

S 3~...total power of the fundamentals of a three-phase system

unit: VA (volt ampere)

name in software: S_H1

directory in software: channels — power — module no. — total — power

Pl, =Pl +Pl,+ Pl

formula 36: P1 3~

P 3~...total active power of the fundamentals of a three-phase system
unit: W (watt)

name in software: P_H1
directory in software: channels — power — module no. — total — power

Pl
S,

formula 37: cos Phi 3~

cos Phi, =

cos Phi 3~...total power factor of the fundamentals of a three-phase system
unit: 1

name in software: cos Phi_H1

directory in software: channels — power — module no. — total — power
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4.4.2

O, =01, +01, + 01,

formula 38: Q1 3~

Q 3~...total reactive power of the fundamentals of a three-phase system
unit: VAr (volt ampere radiant)

name in software: Q_H1

directory in software: channels — power — module no. — total — power

Q1 has a positive or negative sign

2 2
D3~ — \jQ3~ _Q13~

formula 39: D 3~

D 3~...total distortion power of a three-phase system

unit: VAr (volt ampere radiant)

name in software: D

directory in software: channels — power — module no. — total — power
D has no sign'!

QH3~ :QH1 +QHE "‘QH?;

formula 40: QH 3~

DH 3~...total reactive power of all harmonics components of a three-phase system
unit: VAr (volt ampere radiant)

name in software: QH

directory in software: channels — power — module no. — total — power

QH has a positive or negative sign

2 2
DH,_ :\XQ} —QH

formula 41: DH 3~

D 3~...total distortion power of all harmonics components of a three-phase system
where u and i have different harmonic orders

unit: VAr (volt ampere radiant)

name in software: DH

directory in software: channels — power — module no. — total — power

DH has no sign'!

Time domain (period values for disturbance calculations)
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4.4.2.1 single phase

Sper - Upen‘-t.‘li’:?

formula 42: S per

#
I perRMS

S per...power

unit: VA (volt ampere)

name in software: S_L1per, S_L2per, S_L3per

directory in software: channels — power — module no. — phase x — period values

Pper () = u(1)*1(1)
P,, = AVG(p,, (1)
formula 43: P per

P per...active power

unit: W (watt)

name in software: P_L1per, P_L2per, P_L3per
directory in software: channels — power — module no. — phase x — period values

2
Qper :\/Spé'r _Pper

formula 44: Q per

2

Q per...reactive power

unit: VAr (volt ampere radiant)

name in software: Q_L1per, Q_L2per, Q_L3per

directory in software: channels — power — module no. — phase x — period values

PF,, =P,_/S,,
formula 45: PF per

PF per...power factor
unit: 1

name in software: PF_L1per, PF_L2per, PF_L3per
directory in software: channels — power — module no. — phase x — period

4.4.2.2 3-phase systems

T 1 T T T
U Jper — E U 1perrMs T U 2perrMs T U 3p€rR.‘lfS)

formula 46: U 3~ per
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U 3~ per...average of the voltages in a 3 phase system
unit: V (volt)
name in software: U_per

directory in software: channels — power — module no. — total — period values

I3 per = Lipgrigs + Doperrass + Liperrass

formula 47: | 3~ per
| 3~ per...sum of the currents of a three-phase system

unit: A (ampere)
name in software: |_per

directory in software: channels — power — module no. — total — period values

Py per = Fparsts + Prperriss T Biperriss
formula 48: P 3~ per
P 3~ per...total active power of a three-phase system

unit: W (watt)
name in software: P_per

directory in software: channels — power — module no. — total — period values

S per = Stperriss + Srperrass + Ssperiss
formula 49: S 3~ per
S 3~ per...total power of a three-phase system

unit: VA (volt ampere)
name in software: S_per

directory in software: channels — power — module no. — total — period values

) )
Q3-=per — \/53=p€r - P3:=p€r

formula 50: Q 3~ per

Q 3~ per...total reactive power of a three-phase system
unit: VAr (volt ampere radiant)
name in software: Q_per

directory in software: channels — power — module no. — total — period values

Q 3~ per has no sign'!
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formula 51: PF 3~ per

PF 3~ per...total power factor of a three-phase system

unit: 1

name in software: PF_per

directory in software: channels — power — module no. — total — period values
45 Symmetrical components

Symmetrical components of U and |

positive, negative and zero systems

45.1 voltage

Jj2r

a=e 3

formula 52: complex factor

a...complex factor
[J— bre.a"ﬂ:-
formula 53: complex RMS value of voltage

U...complex RMS value of voltage
unit: V (volt)

!
U =W +U,+U;)
3
formula 54: zero component of voltage

U 0...zero component of the voltage

unit: V (volt)

name in software: UO

directory in software: channels — power — module no. — symmetrical components

1 1 ;)
U =-U, +al,+a’U,)
3
formula 55: positive component of voltage

U 1...positive component of the voltage

unit: V (volt)

name in software: Ul

directory in software: channels — power — module no. — symmetrical components
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» 1 )
U =-U +al,+al;)
3
formula 56: negative component of voltage

U 2...negative component of the voltage

unit: V (volt)

name in software: U2

directory in software: channels — power — module no. — symmetrical components

1, :%*100%

formula 57: negative sequence component of voltage (former: alpha)

u2...negative sequence component of the voltage

unit: %

name in software: u2

directory in software: channels — power — module no. — symmetrical components

r0
ty = —=*100%
b.

formula 58: zero sequence component of voltage

u0...zero sequence component of the voltage

unit: %

name in software: u0

directory in software: channels — power — module no. — symmetrical components

U, | :b—ll*m{)%
- Ul

formula 59: negative sequence component of fundamental voltage

u2_1...negative sequence component of the fundamental oscillation of the voltage
unit: %

name in software: u2_1

directory in software: channels — power — module no. — symmetrical components

Ul1°
Ul

*100%

Uy 1 =
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formula 60: zero sequence component of fundamental voltage

uO_1...zero sequence component of the fundamental oscillation of the voltage
unit: %

name in software: u0_1
directory in software: channels — power — module no. — symmetrical components
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Additional symmetrical components

aequals L1
b equals L2
c equals L3

When phase voltages and currents are measured, the fundamental's Fourier
coefficients are

first calculated over one fundamental cycle T (equation shown here only for phase a
voltage u_;

other phase voltages and current are calculated similarly)

[N
2
Uag,cos — ? ua(t)ms(Z::rflt)dt
t—T
2 t
Ua,sin = ? ua(t)sin(anlt)dt
t—T

where f, is the frequency of the fundamental.

[ and i [ i .. )are calculated in the same way.

Phase currents (Ia,cos ! Ib,cos ' 'c,cos a,sin ' 'b,sin ' ‘c,sin

Uy —¢cgs = 1X6[2umms T ubmas _ ucjcﬂs + \E * (ucjsin T ub,sm)]

formula 61: negative sequence component of fundamental negative sequence
U_an_cos_per...negative sequence component of the fundamental negative sequence
unit: V

name in software: U_an_cos_per

directory in software: channels — power — module no. — symmetrical components

Uy —sin = 1{{6[21’{&135?1 _ ubjsm _ ucjsm + V3 * (ubjcﬂs T ucjcﬂs)]
formula 62: negative sequence component of fundamental negative sequence
U_an_sin_per...negative sequence component of the fundamental negative sequence

unit: V
name in software: U_an_sin_per

© 2015 DEWETRON GmbH



Technical Reference 317

directory in software: channels — power — module no. — symmetrical components

3
— 2 2
U1+ - E * (U1+Sin + U1+cos)

formula 63: periodic calculated Voltage of positive sequence

U _1p per...periodic calculated Voltage of positive sequence

unit: V

name in software: U_1p_per

directory in software: channels — power — module no. — symmetrical components

Ul— — 3;{2 (uz 1—,5in + uz l—,cas)

formula 64: Effective phase-to-phase voltage U, of the fundamental negative sequence

U_1n_per...Effective phase-to-phase voltage U, _of the fundamental negative sequence
unit: V

name in software: U_1n_per

directory in software: channels — power — module no. — symmetrical components

Ui0cos — 1/3[ua,cas + ub,cas + uc,cas]

formula 65: zero sequence component of fundamental zero sequence

U_az cos_per...zero sequence component of the fundamental zero sequence
unit: V

name in software: U_az_cos_per

directory in software: channels — power — module no. — symmetrical components

Uiosin — 13/3[“&,51}1 + Up sin + uc,sin]
formula 66: zero sequence component of fundamental zero sequence
U_az sin_per...zero sequence component of the fundamental zero sequence

unit: V
name in software: U_az_sin_per
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directory in software: channels — power — module no. — symmetrical components

Ujp = |3/2 (uzm,sin + uleJch)

formula 67: Effective phase-to-phase voltage U , of the fundamental zero sequence

U_1z per...Effective phase-to-phase voltage U, , of the fundamental zero sequence
unit: V

name in software: U_1z per

directory in software: channels — power — module no. — symmetrical components
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452 current

I =1e'%

formula 68: complex RMS value of current

l...complex RMS value of current
unit: A (ampere)

o 1
v :_@1 +1, +£3)
3
formula 69: zero component of current

10...zero component of the current

unit: A (ampere)

name in software: 10

directory in software: channels — power — module no. — symmetrical components

1 1 2
! —5@1 +al, +a’1;)
formula 70: positive component of current

11...positive component of the current

unit: A (ampere)

name in software: 11

directory in software: channels — power — module no. — symmetrical components

2 1 2
il 3= —2 il
formula 71: negative component of current

12...negative component of the current

unit: A (ampere)

name in software: 12

directory in software: channels — power — module no. — symmetrical components

i, = izl *100%

formula 72: negative sequence component of current

i2...negative sequence component of the current
unit: %
name in software: i2
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directory in software: channels — power — module no. — symmetrical components

0
iy = = *100%
I

formula 73: zero sequence component of current

i0...zero sequence component of the current

unit: %

name in software: i0

directory in software: channels — power — module no. — symmetrical components

f’) 1 :%*IOOWB
S

formula 74: negative sequence component of fundamental current

i2_1...negative sequence component of the fundamental oscillation of the current
unit: %

name in software: i2_1

directory in software: channels — power — module no. — symmetrical components

0
i | :%*100%

formula 75: zero sequence component of fundamental current

i0_1...zero sequence component of the fundamental oscillation of the current
unit: %

name in software: i0_1

directory in software: channels — power — module no. — symmetrical components

© 2015 DEWETRON GmbH



Technical Reference 321

Additional symmetrical components

aequals L1
b equals L2
c equals L3

i . . . — r. .
1—cos= 136[2 La,cﬂs_"b,cﬂs_f'c,cos"“‘-’3*(1-::,512?1_"5,313?1,)]
formula 76: negativ sequence current component of the fundamental negativ sequence

|_an_cos_per...negative sequence current component of the fundamental negative
sequence

unit: A

name in software: |_an_cos_per

directory in software: channels — power — module no. — symmetrical components

i . . . . — . .
1_5”1:135[2 la,sin " lb,sin " lc,sinTV3 *(Lb,cus_"c,cosj]
formula 77: negativ sequence current component of the fundamental negativ sequence

|_an_sin_per...negative sequence current component of the fundamental negative
sequence

unit: A

name in software: |_an_sin_per

directory in software: channels — power — module no. — symmetrical components

l10cos — 1/3[10,,(705 + lh,cﬂs + Lc,cas]

formula 78: zero sequence current component of the fundamental zero sequence

| az_cos_per...zero sequence current component of the fundamental zero sequence
unit: A

name in software: | az_cos_per

directory in software: channels — power — module no. — symmetrical components

Liosin — 1f3[la,sin + [b,sin + [f:,sin]
formula 79: zero sequence current component of the fundamental zero sequence

| az_sin_per...zero sequence current component of the fundamental zero sequence
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unit: A
name in software: |_az_sin_per
directory in software: channels — power — module no. — symmetrical components

i — Sl+
1+ (\/3— N U1+)

formula 80: positive sequence current calculated periodic

| 1p_per...positive sequence current calculated periodic

unit: A

name in software: |_1p_per

directory in software: channels — power — module no. — symmetrical components

[ = P14+
Pl1+ \/§U1+

formula 81: positive sequence active current calculated periodic

| plp_per...positive sequence active current calculated periodic

unit: A

name in software: |_plp_per

directory in software: channels — power — module no. — symmetrical components

formula 82: positive sequence reactive current calculated periodic

| glp_per...positive sequence reactive current calculated periodic

unit: A

name in software: |_gqlp_per

directory in software: channels — power — module no. — symmetrical components
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453 power

To be read together with Annex C of IEC 61400-21.

3

Py = E (u1+1cusll+.cos — Ur+sinty +J-?f”)

formula 83: Active power (positive sequence)

P_1p_per...Active power positive sequence

unit: W

name in software:P_1p_per

directory in software: channels — power — module no. — symmetrical components

3

G+ = E(ul+.{:{mll+.ﬁin - “1+,m‘-rr.l1+,ms)

formula 84: Reactive power (positive sequence)

Q_1p_per...Active power positive sequence

unit: VAr

name in software:Q_1p per

directory in software: channels — power — module no. — symmetrical components

S14 = P12+ T le+

formula 85: Apparent power (positiv sequence)

S 1p_per...Apparent power positive sequence

unit: VA

name in software:S_1p_per

directory in software: channels — power — module no. — symmetrical components

P14+

W P12+ + Qf+

formula 86: power factor (fundamental positive sequence)

COS P14 =

cos_phi_1p_per ... power factor (fundamental positive sequence)

unit: -

name in software: cos_phi_1p_per

directory in software: channels — power — module no. — symmetrical components

© 2015 DEWETRON GmbH



324 Power Tutorial

3
Pl_ = E * (ul—,cas * Ll—,cas + ul—,Siﬂ * 11_:55“)

formula 87: Active power (negative sequence)

P_1n per...Active power negative sequence

unit: W

name in software:P_1n per

directory in software: channels — power — module no. — symmetrical components

3
Ql— — E * (ul—,CﬂS * [1—,511?1 T ul—,sin * ll—,cas)

formula 88: Reactive power (negative sequence)

Q_1n_per...Active power negative sequence

unit: VAr

name in software:Q_1n_per

directory in software: channels — power — module no. — symmetrical components

L JPE_ + Q7

formula 89: Apparent power (negative sequence)

S_1n per...Active power negative sequence

unit: VA

name in software:S_1n per

directory in software: channels — power — module no. — symmetrical components

Plﬂ — E * (ulﬂ,CﬂS * llllill',cn:r.s: + ulﬂ,sin * Ilﬂ,sin)

formula 90: Active power (zero sequence)

P_1z per...Active power zero sequence

unit: W

name in software:P_1z per

directory in software: channels — power — module no. — symmetrical components

QID — E * (ulﬂ,cas * IllIZ]I,.s':i*.ri, T ulﬂ,sin * LlD,cas)
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formula 91: Reactive power (zero sequence)

Q_1z per...Reactive power zero sequence

unit: VAr

name in software:Q_1z per

directory in software: channels — power — module no. — symmetrical components

S10 = Jplzﬂ + Qizﬂ

formula 92: Apparent power (zero sequence)

S_1z per...Apparent power zero sequence

unit: VA

name in software:S_1z per

directory in software: channels — power — module no. — symmetrical components
4.6 Additional FFT values

THD for U and |, even and odd

46.1 voltage

o Uh.
THDy = \ Z i

formula 93: THD U

THD U...total harmonic distortion of the voltage

unit: %

name in software: THD_U L1, THD U L2, THD U L3

directory in software: channels — power — module no. — phase x— THD

n...number of harmonics (typical: 40)
U1...fundamental of the voltage
h...harmonic order
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4.6.2

2
THDyepen = Z UQh

\ h=1 Ul

THD U even...total harmonic distortion of the voltage for even harmonics
unit: %

name in software: THDEven_U L1, THDEven U L2, THDEven U L3
directory in software: channels — power — module no. — phase x— THD

formula 94: THD U even

n

B Uap11
THDyoda = \ ; U

2

formula 95: THD U odd

THD U...total harmonic distortion of the voltage for odd harmonics
unit: %

name in software: THDOdd_U L1, THDOdd U L2, THDOdd U L3
directory in software: channels — power — module no. — phase x— THD

current

THD; = AN
1—\2 7

formula 96: THD |

THD I...total harmonic distortion of the current

unit: %

name in software: THD | L1, THD | L2, THD | L3

directory in software: channels — power — module no. — phase x— THD

n...number of harmonics (typical: 40)
I1...fundamental of the current
h...harmonic order
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Ji 2
THD]even — Z 2h

\ h=1 4

THD I even...total harmonic distortion of the current for even harmonics
unit: %

name in software: THDEven_| L1, THDEven | L2, THDEven | L3
directory in software: channels — power — module no. — phase x— THD

formula 97: THD | even

mn

Iop41
THDpoga = | ¥ _ | ——

\ h=1 Il

THD |...total harmonic distortion of the current for odd harmonics

unit: %

name in software: THDOdd | L1, THDOdd | L2, THDOdd | L3
directory in software: channels — power — module no. — phase x— THD

2

formula 98: THD | odd

4.7 Impedances

z=Y
I

formula 99: Z

Z...impedance for total waveform

unit: Ohm

name in software: Z L1

directory in software: channels — power — module no. — phase x— impedances
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4.8

formula 100: zh

Zh...impedance of harmonic h

unit: Ohm

name insoftware: Z L1 H1,Z L1 H2,...

directory in software: channels — power — module no. — phase x— impedances
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