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GENERAL FEATURES A

Benefits of a DEWTRON POWER ANALYZER DEWETRON

- e e In addition to the great measurement functions of OXYGEN, the
dividual phase groups (up to 9 phase POWER-Option enables the detailed analysis of the phase values
per PowerGroup and total values in L-N configuration (each total and fundamental):
e b Voltage (RMS, AVG, PHI, Peak-Peak) = OPT-POWER-BASIC
Current (RMS, AVG, PHI, Peak-Peak) = OPT-POWER-BASIC

Active Power (AVG, PHI) 2 OPT-POWER-BASIC

Type Hardware Bandwitdh Samplerate Phasecount

DEWE3-PA8 TRION3-1810M-POWER-4 5 MHz 10 MS/s 16
DEWE2-PAT TRION-1820-POWER-4 5 MHz 2 MS/s 12z
DEWEZ-A7 TRION-1820-POWER-4 5 MHz 2 MS/s 12
DEWEZ-A4L TRION-1820-POWER-4 5 MHz 2 MS/s g

>
>
>
> Reactive Power (AVG) =2 OPT-POWER-BASIC

> Apparent Power (AVG) = OPT-POWER-BASIC

> Power Factor (AVG) - OPT-POWER-BASIC

> Fundamental Frequency (0.2 — 200 kHz) = OPT-POWER-BASIC
> Harmonics (up to 1000th order) = OPT-POWER-ADV

> Interharmonic (up to 1000.5th order) - OPT-POWER-ADV

> Higher Frequencies (2-9 kHz Grouping) = OPT-POWER-ADV

> Voltage Fluctuation > OPT-POWER-ADV

>  Flicker Emission - OPT-POWER-ADV

> Mechanical Power Computation = OPT-POWER-ADV

> Rolling Computations > OPT-POWER-EXP
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CREATING A POWER GROUP

(@) | Open the Channel List DEWETRON

Select the desired Sample Rate
(min. 10 kHz, calculation disabled below)

If current transducers are used, open the
scaling menu of the current channel and
enter the scaling factor

5
&
Haozlzlziz

Press the Add Power Group button

oooooooo
£l

8 e 8 0o 0 8 8

Channel Scaling

Scaling  2-point  Table
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Unit ﬂ
Scaling 1 ViV
Offset 0 v, Zero

Cancel Ok




Select the correct Wiring type of the DUT
Wiring schematics below will
demonstrate the individual wiring

Assign the current and voltage channels
from the Channel List to the Power
Group via drag and drop

Overview of the predefined schematics
available here;

Additional information and connection
schemes can be found in the manuals

POWER GROUP SETTINGS — WIRING TYPE

DEWETRON
All - - - .
) =ey v T~~~ .v «» X| &
X C 3 - 1 -
Wiring type  Settings g
POWER/0 T
‘ Ponerirop o _!_ﬁf & ¢ 5
E DEWE2 A3 . 1P2wW 1P3W 3P3W 3P4AW 6P6W 1P2w 1P3W Other™ L%
|| TRION-1820-POWER-4 2 CHANNEL MAPPING N
M):lﬂlsim TRION-POWER-SUB-dI-1 . & Ll na >h L O
:Iulﬁ’u&m TRIGN-POIWER-SUB-dIY-1 . a 12 nl T Lo -1 Lz a S
Al 1/13 Sim e T~ L3 L' r_ ! _lri H L3 g Ly
Al 1/1a Sim e - N l T 2 N EI
1/U1 Sim 8 = B * B ‘l’ taid * D oy
AUl = TRION-1820-POWER-4. { m J Uz J s P na @
Al 1/U2 Sim . &
AUz TRICH-1320-POWER- Lo
A 1702 Sim e = O et I =) 3 3 - /
AlYU3 = TRION-1820-POWER-4. I
Al 1/Ua Sim &
& !Ul TRION-1820-POWER-4 / . - -
Configure at least one Phase via Drag'n'Drop from the channel list ﬂ /
/
/
/
AN ‘
3 Phase (AC) Line-Line (3P3W) / 7
T T @ <~
1 Phase (AC) Line-Neutral (1P2W) C_ 3 Phase (AC) Line-Neutral (3P4W)
@ 1 Phase (DC) Line-Neutral (1P2W) >|:<
= g 6 Phase (AC) Line-Neutral (6PBW)
2 Phase (AC) Line-Neutral er Line-Line (1P3W) '-‘
N & 1ndividual Grid wi >
g 3 Phase (AC) Line-Line 2-Wattmeter (2V2A) Individual Grid with up to 9 phases




CREATING A POWER GROUP

@ After drag and dropping all channels into @\b V B p—— onese Wy «»Xx DIEGYETROL.
the schematics, a value preview will be = [ e Wiring bpe  Settings
available o= — @ﬁ%}:ﬁ @%}? 's&‘
. @. E plotisa= 0} 12w 1P3W 2V2A 6PEW 1P2W 1P3W Other
The calculated power values will be s %:"‘_::_':M }:\ s ||| wre |l e Ghow || ipax || i || o
automatically added as separate s B o .,
H lz‘ y h o 5.668 L2
channels to the Channel List C3 G sy 4L . — u g
a ||| o V) [ o —
- ’{
Single channel’s phase values and total [>] Fundamentat s e } won 4
= [3] Average /PP Y ayuzsim P Y aiyussim P bt
values in L-N configuration can be (5] SymmeticalComponents Caism ) mumse =, | susse g E@ﬂiﬂ“ 8 -
. = Voltage (U)
accessed by further expanding the EE“:M_:’“'""’ o
Channel List; (> Fundamentt @ s : s
. . || Reactive Power [Q) ®
Listed channels will depend on the 5] raat e -
Arh [3] Fundamental (] B
Wiring type (V] Apparent Pawer 5 o
. . [2] Total [ B
Creation of several and different Power B o il
Groups in one setup supported Em"f:f“‘“”"’ Fundamental ~N
:'_:.mnus [ &
B Gt U1_fundRMS e o
E Zrai) :nltﬁlmlPHl &
%:::.m' Eﬁmﬂﬂﬂs . &
F_fund . :s;ﬁmdPHl . &
f U3._fundahs e &
TELd U3_fundPHI P
E_ﬁmdﬂﬂs . &
V12_fundPHI ®
Eﬁﬁmﬂﬂﬂs . &
Eﬁﬁlmﬂ’ﬂl &
E_ﬁmdﬂﬂs - &
\ E::_ﬁmdPHI ‘ - &
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POWER GROUP SYNC SETTINGS
@)

Synchronization Channel for
fundamental frequency detection;
Freely definable, per Default Voltage of
Phase 1

Minimum fundamental frequency input
field (0.2 Hz - f,_,)

Maximum fundamental frequency input
field (f,;,— 0.1*SR [Hz])

Threshold of the amplitude of the
synchronization channel that needs to be
exeeded for fundamental frequency
detection, per default >0.1%

Maximum update rate of the output
channels, 1ms per default; 1 ... 5000 ms

For DC applications, Update rate for
power calculations

Subsampling factor selection for
calculation load reduction

Wiring type  Settings

SYNC SETTINGS

Calculation sync source!

@ Input channel: :

Al 1/U1Sim

Minimum fundamental frequency:

| Default A
Maximum fundamental frequency:
Minimum detection threshold:

| Default 4 A

Maximum update rate:
 Default ® il

Time interval:
200 @ ms

Channel Subsampling:
Aute

]
Samplerate Subsampling Factor
<=2 MS/s 1 (= no Subsampling)

= 2MS/s-4 MS/s 2
= 4AMS/s-6 MS/s 3
= 6MS/s-8 MS/s 4
> 8MS/s 5

< lerate Y [

P

< 10 kHz
10 kHz - 20 kHz
20 kHz - 1 MHz
1 MHz - 2 MHz
2 MHz - 4 MHz
=5 MHz

DEWETRON

None
0.2 Hz
0.2 Hz
0.5 Hz
1 Hz
2 Hz

Minimum fundamental frequency
This input field holds the setting for the minimum fundamental frequency in Hz which can be
measured (lower limit). The following settings are available:

B Default: Standard setting, uses 0.2 Hz intemnally (up to 1IMS/s) and 0.5 Hz above. The
actual value is the lower bound of the F_fund channel range.

W 0.2 .. f_max Hz: User defined setting, the possible range is between Default and 100 Hz.

Maximum fundamental frequency
This input field holds the se‘ttirk for the
measured (upper limit) The following settings are available:

F—

tal fr cy in Hz which can be

B Default: Standard setting, uses 1500 Hz internally (=20 kS/s). The actual value is the upper
bound of the F_fund channel range.
B Auto: Uses 1/10 of Samplerate

B f_min .. Samplerate/10 Hz: User defined setting, the possible range is between f_min and
1/10 of Samplerate.

Update Rate - Example

max. Update Ra‘be*-‘ |=~—— max. Update Rate—-| k—— max. Update Rate—-l

AAAMALARD AL AL LALAARARAL
W VU

[hegisition Start Update Update Update

#
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DATA VISUALIZATION

@ Power instrument for general data

DEWETRON

Data Channels

Selected instrument only

overview
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"E@T"—\‘An  Sesrche E
< Color
a E LocalNode
Drag and drop Power group to the F || pouercrous
instrument to get an RMS value overview - o | MBI a
at 5225 ui:r sam5s s - [P— \\ =g E|1mon-umpow:n4 H
Or a vectoral visualisation of the voltages = Ty e mm w wm @ \ o w3 sim e
and currents 7 S \ = s a
/ ™ \ ® Al1/13Sim [ ]
- //M v e v U = v ‘ P s
All Power channels can be added to Jommm  ommom mm e 3 sim [ ]
. q I POWER/0
others displays like Recorders or Meters /
3 Phase 1 Phase 2 Phase 3
3
154,39 W £ -119.7° 154,19 V£ 120.2°

Instruments

1'4‘31 VoL 00
1"342 A £ -15.0°

J32W £ 1507

14286 A £ -1350°

21259 kW £ 15.3°

14322 A £ 10447

21304 kW £ 1597

s,

Spectrum analyzer

[a¥R

XV plat

I
/

P_t@POWER/0 [W]

y

1532 00:15:41

180°

fiape 7

Spectrogram
1

a4

P_t@PO.../0[W] XACT

-16.022<§
o)

s

GPS quality

— Voltage
== Current

o PR
l(r
4

Intensity diagram




HARMONICS

. Enable Harmonics calculation
. Select a harmonics grouping type

Specify the maximum harmonics order
1 ... 1000; Default: 50

Specify the maximum THD harmonics
order; 1 ... 1000; Default: 40

. Optionally enable supra harmonics

Optionally enable calculation of Voltage
Line-Line Harmonics & THD

OXY-OPT-POWER-ADV required

Harmonics from 0 to 1000t"order
Interharmonics from 0.5 to 49t order
Higher Frequencies from 2 to 9 kHz
Supraharmonics from 8 to 150 kHz
Calculations comply with IEC 61000 4-7

N
| l] PowerGroup POWERJ0 - v <« > x ~
stup L ] -
I~ Locatode Wiring type  Settings g
' Power Groups SYNC SETTINGS @ ADVANCED SETTINGS —_—
POWE ; . I
v p.....u.f..‘,m [ il Calculation sync source: Harmonics  Flicker Mechanical dfg  Rolling e}
< Ry l] Harmonics / interharmonics grouping E
» Total RMS g
> Fundamental Grouping type: o
o
> Average [ PP E
» Symmetrical Components ;
. - O Type 1- [EC61000-4-7 5.6 (9)
> Harmonics w
(]
» Interharmonics O Type 2 - IEC61000-4-75.5.1 (8) ©
> nglanmqlemyﬁuqxlg-
w Current (1) Maximum harmonic order: 50 @
o I Maximum THD harmonic order: 40 @
3 Fundomentnl Time interval:
> Average |PP 200 ms [:D Enable supra harmonics @
> Symmetrical Components Channel Subsampling: [ 1] EnableLine-Line harmonics
> Harmonics futo A @
» Interharmonics
> Higher Frequency Grouping -
[>] Total [>] Total
[> | Fundamental [>] Fundamentat [>] Famiamental
lz‘ Harmonic - lz‘ Harmonic - lz‘ Harmonic -
. S



HARMONICS VISUALIZATION

EIEEPS POWER/O

Additional window in the Power
Instrument for Harmonics

Higher frequencies can be enabled in

instrument settings

Cursors can be enabled in instrument
settings

Harmonics can be displayed phase-wise

DEWETRON
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hase @ —uﬂmnumumm;\
It r—
Power
g SR RI IR I Tiwa oo e
k]
E— coL E
=
0.1% L Bz A
) \
~ HARMONICS
N Bl ) show
10% L l:‘ E higher frequencies @
E —
g el l:‘ Show cursor
.01%
0 2 B @ 0
Order
™ POWER/0O N POWER/0O
Order Py Phasel Harmonics | Interharmonics Higher Frequencies
Phase 1 Harmonics [ Interharmonics Frequency 400,00 mHz -
o Value 360,13V
o Relative 50,000 % PR [T R PP
- I LU T T T T Fundamental 72025V E
| ) h - N’“’H ””“m"”””’l” 77777777777777777777777777777777777777777
R :
o015
o Value 06574
Relative 39588 %
Fundamental 10270 A
- Phase 98.647° -
g g
3 3
o
o013
» @ M
Order " 22014pW 5021 55 83
Order Frequency [kHz]




HARMONICS VISUALIZATION CONT’D

Voltage Harmonics table included in
Power Instrument

DEWETRON

@ Current Harmonics table included in
Power Instrument

Voltage Phase 1 (THD:5,33%) Phase 2 (THD: 11.07%) Phase 3 (THD: 4.78%)
Order RMS fo PHI RMS % PHI RMS % PHI
5.38V) 5.85% -180.00" 8.96v. 11.01% 0.00° 3.58v. 4.10% -180.00°

| O [law | Uy [ Ty

Current

Phase 1 (THD: 24.46%) Phase 2 (THD: 9.94%) Phase 3 (THD: 7.70%)
Order RMS PHI RMS % PHI RMS % PHI
108.29mA 36.42mA 24.71% 52.56mA 33.53%

@ Power Harmonics table included in
Power Instrument

Pha:
RMS
-582.31mW

Phase 2
RMS
-326.40mW

Phase 3

7 1 331w 100.00% 7.95W 100.00% 2.73W 100.00%
s 2 -58.90mW -1.75% -85.81mW -111% 25.88mW 0.95%
T 3 -6.48mW -0.19% -8.69mW -0.11% 929.06uW 0.03%
T 10 4 -400.30uW -001% 397.29uW 0.01% 51L4TuW 0.02%
T il 5 -9.55uW -0.00% 47.50uW 0.00% 384.33uW 0.01%
i 12 6 -3L62uW -0.00% 177.74uW 0.00% 138.66uW 0.01%

7 25.864W 150.64uW

8

9
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-97.19nW

40 63.96nW 0.00% -832.320W -0.00% -198.90nW
a 8.55nW 0.00% -504.11nW -0.00% -231.80nW
2 84.410W 0.00% 92.330W 0.00% -76.54nW
3 -18.61nW -0.00% -992.81nW -0.00% 28.65nW
4 39.27nW 0.00% -38.920W -0.00% 34.86nW

-60.30nW -0.00% -105.73nW -0.00%
71 nnnw o 1970w 0 nnos. 120 200w/



HARMONICS VISUALIZATION CONT’D

POWER_engine = DEWETRON

The harmonics tabs have several

p ro p € rty o pt Ions. O ne u Sefu I IS to d efl ne Phase 1 (THD: 4.06%) Phase 2 (THD: 8.75%) Phase 3 (THD:426%) | Phase 1 (THD: 4.06%) Phase 2 (THD: 8.75%) Phase 3 (THD: 4.26%)

. . 5 % PHI RMS % PHI RMS % PHI [Order = RMS % PHI RMS - PHI RMS %* PHI
the maximum orders shown in one : T Y T Y e
5 . 25314%  NaN® W B2 _16136mW  1078T%  NaN* 5129mV  B4.91% powe r

165.67TaW  0.13%
50.38mV_ 83.41%

12024 265V 100.00% -12439" |
0000%  NaN® |
352% _-96.36"

17.56%  NaN®

100.00%

column at (3) s

Properties  Channels
STYLE

160.56m __0.12%
18296mV  302.86%
6341V 0.05%

5 79.04mV 131.02%
0.09%

Possibility to display Harmonics,
Interharmonics, or both in Power
Instrument

@ Color Theme: Default 4

4”1:’: A || Show L-L channels

178. BlmV D ll\:
TLE2MV_ 118.90%
76.45mW_ 0.06%
T 151310 250.50%
5.1l 0.04%
99.64mY  164.96%
193130 0.15%
103.22mV 170.85%
5201m¢__ 0.04%

Possibility to change font size e asre
1 165.30%

o

Hon

Possibility to align text to left, e
rlghtl center . s lg‘q;:f, ::x 25630 0.1%%
3 10621%  NaN"  14LS0mV  106.43% mu' 82.06mV  54.86%

0.17% 12093° 38865mV_ 0.32% -39.71°  17340mV  0.14%

I HARMONICS

|:| Show higher frequencies

Show cursor
*,! 10650"'1 176.31% D

99.04mV 0.0
54.20mV  139.40%

Phase 1

29.920W__ 0.02%

; ; ) l;s).::h NaN® ;m 1;6;;? HARMONICS TABLES
Option to define maximum number s o 1550 _ @)
. ; o e 000% Font Size: Large 4

110.23mV  182.49%
85.10mV_ 0.06%

88.21%

of lines per column and to split -
view into several columns i

Alignement: Center m 4

Harmenics per Column: 50

20. |2m\f 0. Ill’u
5T4B0W  95.17%
129.10mY_ 0.10%
D245 45449%
48270 0.04%

* 163.81mW

T B2.50mW  4LTBW
14231V 0.01%
TLS6MY  48.12%
W462mW__ 0.22%
STSGmYV 38.50%
5 154.26mW _ 0.15%
ATTaW 3192%

Show RMS level

Show % of fundamental

Show phase angle
Show orders: | All 4

Show frequencies: Both @ 4
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HARMONICS VISUALIZATION CONT’D A

DEWETRON

@ Drag and drop the Aray Chart to the
screen...

...and assign any Harmonics channel

Supports:
- Harmonics

- Interharmonics

- Higher Frequency Groupings
- Supraharmoncis

© DEWETRON GmbH | May 25

U1_hRMS@POWER/0 [V]

U1_hPHI

U1_THD

U1_THV

U2_hRMS

U2_hPHI

Uz2_THD

uz THV



GROUPING MODE - NONE A

ADVANCED SETTINGS D EWETRO N

Harmonics  Flicker

D Harmonics / interharmonics grouping . . . =4
> When this mode is selected, only the harmonic =
. . . P
. bins are taken for generation of the harmonic =
() Type 1- 1EC61000-4-7 5.6 (2) o)
() Type2- IEC61000-4-7 5.5.1 () d ata N TI;II = T-.{' [N P * h ] L%
P
. . > When this mode is selected, all bins (except of &
Maximum THD harmonic order: . , L
harmonic bin) are taken for generation of the =
Symbol Description
RMS Magnituds of FFT-Bi 1 1 Yy = NalN NP =1
RMS M:g::tﬁdz of Harmo::c Order h (Grouping "MNone") I nte rha rmon I C d ata ¢ . !
RMS Magnitude of Harmonic Order h (Grouping "Type 1") N-1
RMS Magnitude of Harmonic Order h (Grouping "Type 2") Yy = E Y: |NP -h+ k]z NP =1
Number of fundamental Periods k=1
Hormone Order
Harmonic . . Interharmonic
Ordgr [1] 1 2 3 FFTBin 1 911 1921 23
This I:!ampk‘ shows the grouping for 50Hz fundamental Fraquency. 'I?hriiegxample s:.usws the group?l.'lsg for 50Hz fﬁ:damental Frequency.

14




GROUPING MODE - TYPE 1 - IEC61000-4-7-5.6 A

ADVANCED SETTINGS D EWETRO N

er Mechanical  Rolling Computations
.:] Harmonics / interharmonics grouping

Grouping type:

> When this mode is selected, the harmonics are

O grouped according to IEC61000-4-7 Section 5.6

‘ (®) Type 1- 1ECE1000-4-7 55 (5)

Yogu = Y[NP-h] NP <2

() Type2- IEC61000-4-75:5.1 (8)

1
Maximum harmon ic order: ‘ ‘ Ysg = J E Y. [NP -h+ k]l NP ==12
k=-1

Maximum THD harmonic order:

S > When this mode is selected, the
ym escription . '
RMS Magnitude of FFT-Bin |nterharm0n|cs are grouped accordlng tO

RMS Magnitude of Harmonic Order h (Grouping "Mone")

RMS Magnitude of Harmonic Order h (Grouping "Type 1") .

RMS Magnitude of Harmonic Order h (Grouping "Type 2") | EC6 1000—4—7 Se Ctlo n 5 . 6
Number of fundamental Periods Y. — Nal NP c— 12
Harmenic Order ssgh = N0 ==

N-2
ri
Yisgn = EY.:[NP-fJ+F:| NP =2
‘\ k=2
Grouping Schema Mode “Type 1" Grouping Schema Mod
Harmonic Interharmonic
w =
: 3
: E
z =
H £
Order 0 1 2 3 FFT-8 2 8 12 18 22 28
FFT8in 0 10 20 30 Order 0.5 15 25
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GROUPING MODE - TYPE 2 - IEC61000-4-7-5.5.1

ADVANCED SETTINGS
Harmonics  Flicker Mechanical  Rolling Computations

D Harmonics / interharmonics grouping

Grouping type:

() None

() Type 1- IEC61000-4-7 5.6 (3)

(®) Type2- IEC61000-4-755.1 (3)

Maximum harmenic order:

Symbol Description
RMS Magnitude of FFT-Bin
RMS Magnitude of Harmonic Order h (Grouping "Mone")

RMS Magnitude of Harmonic Order h (Grouping "Type 1")
RMS Magnitude of Harmonic Order h (Grouping "Type 2")
Number of fundamental Periods

Harmenic Order

Amplitude RMS

Order 0
FFT8in 0

When this mode is selected, the harmonics are
grouped according to IEC61000-4-7 Section

=Y.INP -}

5.5.1

N_
T-1

k=41

When this mode is selected, all bins (except of
harmonic bin) are taken for generation of the

interharmonic data.

Grouping Schema Mode "Type 2"

AU

1 N1*
YH_\J_YE [NP h——_ + Ev Y, [NP-h+k*+ YE [NP h+?

N1 2

Yign = NaN
N-1
Yigh=o| ¥ Y. [NP-h + kI

k=1

o

DEWETRON

N

o

&)

p=

I

NP <2 (7.4) g
G]

NP ==2 (75) %
o

o

=

w

[a)

©

NP=1

NP =1

Grouping Schema Mode “Type 2"

Amplitude RMS

FFT8in 1
Order

13 21

16



HARMONICS/INTERHARMONICS - OUTPUT CHANNELS

Active Power (P)

Total

Fundamental
» "\ Harmonic

a"ﬂ
Ii—l
-

-

= B - B - )
-~ gl” EIH E
- -
-
3

i1,

Reactive Power (Q)
Total

Fundamental

b Y| Harmonic
Qi_h
Pawer
Q2_h
Pawer

Q3 h
Power

Apparent Power (S)

Voltage (U)
Total RMS
Fundamental
Average | PP

Symmetrical Components

crere
S{FiF{
=4 o
= =
= B

RMS

]

g:
II.IJ

=
=X =
5 =

cre
wg’lm
=4 o
T
=

3 Interharmonics

U1_ihRMS
Power
U2_ihRMS
Power

U3_ihRMS
Pawer

Current (1)
Total RMS
Fundamental
Average | PP

Symmetrical Components

Harmonics

11_hRMS

=i
=
2
=

PeiCiSigisiCigici
gl g gzl zd 40y
3 3 T x 3 I T T
I T o o T T o o
= w =

e}
-
X
o

151

# 8 & @ & & & 6 & 6 & &

Interharmonics

11_ihRMS
Power
12_ihRMS
Power
12_ihRMS
Power

& @

DEWETRON

~ POWERj0
Phuuﬂme

#

v Voltage (U)
> Total RMS
» Fundamental
> Average [ PP

> Symmetrical Components

w Harmonics

U1_hRMS
Ul_hRMS
U1_hPHI
Ul_hPHI
U1_THD
UL_THD
U1_THV

UL THV
U2_hRMS

U2_hRM.
e \Oltage
U2_TH ) -

v Line-Line

v Harmonics

U3_hRM

wa & THD

Uz_TH

U3_THD

U2_THV
U3_THV
U12_hRMS
ULZ_hRMS
U12_THD
U2 THD
U23_hRMS
U23_hRMS
U23_THD
U23_THD
U21_hRMS
U31_hRMS
U21_THD

\ IJ3= THD J

aa & et --32080 8

& & & & & & & & & & & & & & & & & O

© DEWETRON GmbH | May 25

17



HIGHER FREQUENCY GROUPING A

Voltage (U) DEWETRON
[ ] Total RMS
Bl > The Higher Frequency Grouping is orientated

[»]| Average /PP

) symemteicat Componets on fixed frequency bands (see IEC/EN61000-4-
Harmonics .

D Interharmonics 7 AppendIX B)

igher Frequency Grouping
U1_hiRMS

b+100Hz )
U2_hfRMS Ygp = E YC,;'
U3_hiRMS f=b—95Hz

Power

Current (1)

Higher Frequency Grouping

Total RMS

.
-

Fundamental
Average [ PP
Symmetrical Components

Harmonics

“ Interharmonics

igher Frequency Grouping
11_hfRMS

Power

12_hfRMS
Fower

12_hfRMS
Power 2005Hz - 2200H=z 2205Hz - 2400H=z 8805Hz - 2000H=z

Crder 2.1kHz 2.3kHz 8.9kHz

Symbol Description This example shows the grouping for every fundamental frequency.
Yor RMS Magnitude of FFT-Bin
Yo r RMS Magnitude of Higher Frequency Order b

Amplitude RMS

!
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SUPRAHARMONICS

ADVANCED SETTINGS

Harmonics  Flicker  Mechanical  Rolling Computations

.:] Harmenics / interharmenics grouping

Grouping type:

y
() None

() Type 1- 1EC61000-4-75:6 (9)

Maximum harmenic order: .50

Maximum THD harmenic order: 40

‘
[ Enebiesupra harmonics

Description

RMS Magnitude of FFT-Bin b

Minimum RMS Magnitude of Supraharmonics order i
Average RMS Magnitude of Supraharmonics order i
Maximum RMS Magnitude of Supraharmonics order i
Number of fundamental perieds (10 @ 50Hz, 12 @ 60Hz)
Number of Short Time FFTs in time interval of NP
Samplerate

= min(Y-p)

= avg(Ycp)
max (Yo p)

> Unlike the other grouping

DEWETRON

methods, the

Supraharmonics are aggregated in time

> Minimum Sample rate =1

Supraharmaonic

‘I | 500 Samples
‘l 500 Samples
=]
=
m
T A
5 Il
g i
-
500 Samples
- 1] 1]

4 5 FFT-Bin 73
8kHz 10kHz Frequency @ 1MSps 1350kHz
This graphics shows the time domain aggregation of the short time FFT results. The number
of FFTs is orientated on the number of fundamental periods.

MHz

V| Voltage (U)
[>] Total RMS
|>| Fundamental
Average | PP
Symmetrical Coi | Current (1)
[>] Harmonics [2] Total RMS

Supraharmonics| [ | Average | PP

Power Iz‘ Symmetrical Components
SR Harmonics

© DEWETRON GmbH | May 25

U1_shAVE .
Power Interharmonics
U2_shMIN

Power Supraharmonics

(5151

=

51
f

ieich

i

£

£
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£
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i
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VOLTAGE FLUCTUATION AND FLICKER EMISSION A

Al CED SETTINGS
Jm nics Flicker Mechanical d/q Rolling

.:] Flicker analysis according to IEC61000-4-15:2011

Weighting type: i i i

() 230V 50Hz () 230V / 60Hz

() 120v/50Hz () 120V} 60Hz

Nominal voltage: 120

Aggregation time of Pst: 1o

Short-circuit apparent power: .50

Aggregation time of Plt: 120

Sign convention: Active (inverted current ch

Grid impedance angles L 30:50;70;85

d-Parameter evaluation
Steady state threshold: 0.2

Steady state window length: 1
Steady state detection level: 3.3

Working conditions for voltage
fluctuation:

Fundamental Frequency 10 to 1000 Hz

Nominal Voltage = 5% of Input Range

Weighting Functions 120V/50Hz, 120V/60Hz, 230V/50Hz, 230V/60Hz
Aggregation Time Pst 1 to 60 min

Aggregation Time Plt 1 to 1440 min

Short Circuit Apparent Power 0.001 to 10 000 MVA

Measurement parameters according
to IEC61000-4-15 and IEC61400-21
Section 7.3.

DEWETRON

Flicker Analysis procedure

>
>

Switch on the Feature @

Select the Weighting Type @ for your Application. Use
Autodetection in low voltage grids (120V/230V). If you
want to use the Voltage Fluctuation Algorithm outside
these Conditions, please select the weighting type
manually and insert the nominal voltage in @

Change the Aggregation Time of Pst and PIt if needed @
Go back to Measurement Screen, take an indicator
instrument and assign the U[i]_fluc_ready Channel

Take a Table Instrument and assign the U[i]_fluc_Pst
Channels or any other Instrument to visualize the Voltage
Fluctuation Values

Wait for Channel Ready

Start the Recording

© DEWETRON GmbH | May 25
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VOLTAGE FLUCTUATION AND FLICKER EMISSION

8.5.1 U[i]_fluc_Pst DEWETRON

© DEWETRON GmbH | May 25

Voltage (U)
. . .
Total RMS Output Channels. The short-term flicker severity
R [>] Average /PP 8.5.2 U[i]_fluc_Plt
Lrsealliy Symmetrical Components The long-term flicker severity
Symmetrical Components Harmonics -
; : 18
Interharmonics Ulfil_fluc_Pit = {| N Y uli]_fiuc_pstik] Unit : A (8.148)
A Higher Frequency Grouping \ k=0
Flick H
e e teker Parameters according to 853 ufi_fiuc_Pinst
11_fluc_ready ® = -
:m-flu( Pinst_30 s - The instantaneous flicker sensation
Poer
. & 11_fluc_Pst_30
e e pit = = ® = |FC61000-4-15and 8.5.4 U[i]_fluc_ready
e 12_fluc_Pit_30 ® =
U1 fluc Pst . ® 11 fluc_Pinst_50 a = IEC61400-21 Sect/on 7. 3. Indicator value for steady state of algorithm filters
Paower Power
u 11_fluc_Pst_50 §
® = 8 = 8.5.5 I[i]_fluc_Pst_[y]
E"luﬂ“(d( 11_fluc_PHt_S0 - Suc_Pst_ly
—— . & :’M;l — The short-term flicker emission severity according to IEC61400-21. Equal to Py fc. o € [30°,50°,70°,857]
U1_fluc_d_max & p.lmg"( st 10 a i
U flue td 11_fluc_Pst_70 ® 8.5.6 I[i]_fluc_Plt_[y]
Power [ w 11_fluc_Plt_70 e & - ; s =pe e el
U2_fluc_ready . e £ The long-term flicker emission severity. € [30°, 50°, 707, 85°]
m; - 11_fluc_Pinst_85 . &
Poer
U2_fluc_Pinst - -
L uc_Pins [ ] & Em:lu( Pst_85 e ® 13_fluc_ready s o 8.5.7 I[i]_fluc_Pinst_[]
&ﬂ“(_ht [ = L BT [ ] & mu( Pinst_30 ™ o The instantaneous flicker emission sensation. y € [30°, 507, 707, 85°]
U2_fluc_Plt Py 12_fluc_ready | - Pamer
Power = 13_fluc_Pst_30 . & .
U2 fluc_de 12_fluc_Pinst_30 [ & Power 8.5.8 U[i]_fluc_dc
e @ = = 13_fluc_Plt_30 B =
U2 fluc_d_max o 12_fluc_Pst_30 ® = Pomer Steady state voltage change
Panar 12_fluc_Pit_30 8 - e st S8 [ -
U2_fluc_td e = s 13_fluc_Pst_50 i
Power 12_fluc_Pinst_50 ® & Bl [ ] & 8.5.9 U[i]_fluc_dmax
Uz_fl il
Pv?v; uc_ready [ ] = 12_fluc_Pst_s0 [ ™ E":‘“C Pit_50 & Maximum voltage change during a voltage change characteristic
- Power
&ﬂuc_l’mst [ ] -3 12_fluc_Plt_50 % 13_fluc_Pinst_70 ] @
Power Power =
U2_fluc_Pst (] & 12 fluc_Pinst_70 ™ = 13_fluc_Pst_70 = 8.5.10 U[i]_fluc_td
Paower Power Power . ,
&ﬂuciplt & !:.w:luc Pst_70 & E,,,j"( Pit_70 e @ Duration of Veltage change below 3.3%.
U2 fluc_dc 8 & 12_fluc_Pit_10 o = 12_fluc_Pinst_65 [ @ 8.5.11 U[i]_fluc_fic_[y]_hp_RMS
12_fluc_Pinst_t
U3_fluc_d_max & et 8 = 13_fluc_Pst_g5 [ ] °Y The Phase's i half period RMS value of the fictitious grid, used for Stage 1 in the IEC-Flickermeter.
Bomer e [ ] & o Can be used to calculate the Voltage change factor ku ¥
U3_fluc_td (] & P 13_fluc_PIt_s85 (] ™ used N 2 g -
Power 12 fluc Pt 85 - - = ¥ € [30°,50°, 707, 85°] 21




FLICKER EMISSION — THEORETICAL BACKGROUND

Sign convention: Passive

Grid impedance angles 30;50;70;85

d-Parameter evaluation
Steady state threshold:

Steady state window length:

Steady state detection level:

Symbol Description
This is the short circuit power of the fictitous grid. To be given for one phase in MVA!
Nominal Voltage (L. n) of the analyzed grid.
Phase Angle of the Grid Impedance (pre-defined with 30/50,/70,/85 deg)
Fictiteous Ohmic impedance
Fictiteous Reactive impedance
Nominal Fraguency (50 or 60 Hz, depending on the selected Waighting)

4 ¥
Uy
o

Ryic = Zyi; - cos(yx)
Xf‘-f = ij,: . Sf?‘!l[l;-‘K]

;_;‘.Ez_xf‘":_
2.9 fy

DEWETRON

Short Term Voltage fluctuations evaluate the voltage change
characteristics according to IEC61000-4-15. For this analysis, the
half-period rms values from the voltage channels are calculated

internally.

Explanation of the evaluation of the d-Parameter

Explanation of the evaluation of the d-Parameter

A so2%of (T

-3.3%

MNew Steady State - Data Update

+0.2% of U, ..

1s

time

d-Parameters can be modified since Oxygen 6.6

© DEWETRON GmbH | May 25
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VOLTAGE FLUCTUATION — THEORETICAL BACKGROUND A

DEWETRON

Flicker Emission is the Analysis of the virtually generated voltage
fluctuation caused by the emitted current. This analysis procedure
is described in the IEC61400-21 Standard. It uses a fictitious grid for
simulation of a fictitious voltage, which is then processed with the
flicker algorithm to get the Pst, fic.

Fictitious grid for simulation of fictitious voltage

Rec
uglt) <>

“_,FJ'::“]' = Hp(t) + R_,FJ': “im(t) + L_,FJ': .

dim ()
dt

© DEWETRON GmbH | May 25



FLICKER ANALYSIS — AUTO DETECTION & AGGREGATION TIME A

ADVANCED SETTINGS DEWETRON
- fer The Auto-Detection Mode is useful for the most applications. In the
F— , following graph you can see, which Mode is applied under different
eighting type: . \
circumstances.

H
() 120V / 04z § ssz

5 E 120v 230V
Nominal voltage: v e sTvm
ort-circuit apparent power: L MVA | 100v 140V — 190V 270V >

Pst/Plt Aggregation Time: If the Recording is started before ready
(1), the aggregation is started when ready. When recording is
started while ready (2), the aggregation will be started with the
recording start..

-
Recording Start =
a

| >

-

Pst {2}/

Uil fluc_ready

L

Filter o Pst-Aggregation-Time
Init Time - Pst-Aggregation-Time
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FLICKER ANALYSIS — Flicker Table

New Flicker tab in Power
instrument for easy Flicker
judgement and reporting (@)
Evaluation of dc, dmax , Pst and
Plt for the PIt aggregation time
Pass/Fail limits can be defined in
Instrument Properties (@)
Structured overview that can be
directly used for reporting

As soon as one single judgement

fails the total judgement fails (@)

S Ve

CTRL+C to copy data to

DEWETRON

Phase 1judgement:  Pass Total judgement:  Pass
dc [%] dmax [%] Pst Plt
Limit 0.300 4.000 1.000 0.650
Result 0216 Pass 0.882 Pass 0.517 Pass 0357 Pass.
1 0.180 Pass 0.882 Pass 0.517 Pass
2 0.077 Pass 0.419 Pass 0.296 Pass
3 0135 Pass 0.802 Pass 0.345 Pass
4 0.126 Pass 0.378 Pass 0.345 Pass
5 0.150 Pass 0.777 Pass 0.394 Pass
6 0.094 Pass 0.377 Pass 0.300 Pass
7 0.090 Pass 0.420 Pass 0.326 Pass
8 0.200 Pass 0.383 Pass 0.326 Pass
9 0216 Pass 0.517 Pass 0.373 Pass
10 0.192 Pass 0.470 Pass 0.329 Pass
11 0.174 Pass 0.653 Pass 0.305 Pass
12 0.062 Pass 0.441 Pass 0.299 Pass

FLICKER TAELE

Limit de: 0.3

Limit dmax: 4

Limit Pst:
Limit Plt:

=101% POWER/0

Phase 1jud;

de [%]

Limit 0.300
Result 0.321

© DEWETRON GmbH | May 25
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ROLLING COMPUTATIONS - GENERAL

ADVANCED SETTINGS DEWETRON
Harmonics Flicker Mechanical d/q Rnllingg
.:] able rolling period calculation . = 3 - - .. 2
E.l”\ The following graph shows the details of the operation principle It is simi- >
NominaFtrequency: @ (50Hz 4 lar to a moving average calculation, but with a variable window size, which de- >
Nominal frequency threshold: @ L pends on the actual measured fundamental frequency. If the calculate window size T
Update rate: = o exceeds the maximum allowed size, which is given by (1/Nominal Frequency)*(1 £
. . R ) . B N N (U]
fndoweneth —— + Frequency Threshold/100), the window size is set to 1/MNominal Frequency. =
2
I."‘\-_ I.""\-. I."‘\-. .'ﬁ'- I."‘\-. .'ﬁ- .'ﬁ- I""-I I-"‘\-I & E
51 s h ;h EH E H EE EE f E IH :h E
'I \ 'I Ilu I I'. | I'. | I'. | I'. [\ | [\ [ o
. . g | L | jl | |I | ‘I | II dYqifns II ]I II I| |I @
Enable/Disable Rolling Calculation 7 = T A T T W O 3 O 1 7
T[Tl 1 | : 1 : 1 i | | |
1 | | | 1
Selector for nominal frequency fallback ' ' '

Usecase: Testing of Renewable Energy Sources
duration. Otherwise, e.g. in the case
of a voltage interruption, where no

according to IEC 61400-21 and FGW-TR3 where some

(CPERERE NI EEEERGERLERIN  tests require the analysis of fast transitions
size is the inverse nominal frequency.

! 1 | |I I| |I I| |I
Il'k. I I"-. I I"L..-'II Il'k.-'ll II"\. .-'II II"..I II'-.. I II'-. .-'II II"\..-"II II". ."II
Input field for frequency threshold. If a
frequency is detected within the nominal
frequency threshold %, the rolling
window size is the actual period

26



ROLLING COMPUTATIONS — OUTPUT CHANNELS

Voltage ()

Total RMS
U_tRMS
Poar

cgc
W is
e
]
=
n

i

Average | PP

@ 8 & & & & @ & & & & & &

Symmetrical Components
U_fundUNBAL+
Powar

U_fundUNBAL-

U_fundUNBALO

{

U_fundRMS_SYM+

{

U_fundRMS_SYM-

{

U_fundRMS_SYMo

{

=
£
5
4
=

{

1_fund_sin_rc

{

2_fund_cos_rc

o |

2_fund_sin_rc

o]

3_fund_cos_rc

{

c

2_fund_sin_rc

{

® B B B B B B B B B S BB B

Reactive Power (Q)

~rAl—m A

EI Apparent Power (S)

@ & & ® ® & % ®

Fundamental
Q_fund
Power
Q1_fund
Power
Q2_fund
Power
Q2_fund
Q_fund_rc
Power
Q1_fund_rc
Power
Q2_fund_rc
Power

Q2_fund_rc
Power

& & ® & % ® % 8

mmetrical Compor
Q_fund_SYM+_rc
Power

Q_fund_SYM-_rc
Power

\Eund_s'ﬂdo_rtj

Current (1) Active Power (P}
Total RMS Total
I_tRMS e & P_t ] #
8 = a =
a = | =@
8 = | =
= [ ] ®
P = | =
® = D =
[ ] &
Average | PP Fundamental
Symmetrical Components P_fund [ ] &
I_fundUNEAL + (] & P31 fund e »
I_fundUNBAL- e & P1_fundPHI a &
I_fundUNEALO & P2 fund »
I_fundRMS_SYM+ e & P2_fundPHI a &
I_fundRMS_SYM- # P3 fund e »
I_fundRMS_SYMo e & P_fundPHI a &
I_fundRMS_SYM ] # P fund_rc »
I_fund_P_SYM-_rc ] # P2 fund_rc a »
I_fund_P_SYMo_rc e % P3_fund_rc ] &
_fund_Q_SYM+_rc 2 = | Symmetrical Compone|
I_fund_Q_SYM-_rc % P_fund_SYM+_rc ®
I_fund_Q_SYMo_rc e & P_fund SYM-_rc e »
le;f'und_(us rc [} & k P_fund_SYM0_rc ) ] ™
11_fund_sin_rc &
12_fund_cos_rc ] %
12_fund_sin_rc e &
13_fund_cos_rc ] #
kl{‘a"fmd_sin_r( ) (] &

Total R
st e & :
8 =
| =& -
® =5
8 =5
@ =z
& o’
@ =
Fundamental Sl
= 8 =)
$1_fund e &
$2_fund e &
53; fund e &
&
0 =
#
&
Power Factor (PF)
Total
Fundamental
[v| Symmetrical Components
[ ] )
B =
#
2/



ROLLING COMPUTATIONS - EXAMPLE 60 HZ GRID

DEWETRON

> Whenever the voltage drops the frequency cannot be detected anymore

and the calculation interval switches to a fixed time. The last calculated

value (U1_tRMS in figures) can be seen at marker A and the next calculated

value of the fixed time at marker B. Therefore, there is no information

available during the drop, neither are correct values. For the rolling

computations (with extension _rc) it can be seen though, that the

calculation goes on and we still get values every 1 ms.
[\ U1_tRMS@Grid [V] U1_tRMS_rc@Grid [V] U grid [V]
059675 [T » TRG:5. 701 059.725 0:59.750 [&] 0:59.775 0:59.800

A B Delta
Time [s] 0:59.7001699 0:59.7660886 0.0659187
U1_tRMS@Grid [V] 120.4709 110.4033 -0.9T75T7
U1_tRMS_rc@Grid [V] 119.5651 0.124121 -119.4410
u grid \J] 1.403830 0.122072 -1.281758
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MECHANICAL POWER COMPUTATION + DC-POWER A

ADVANCED SETTINGS D EWETRO N

i Flicker  Effi

Battery

| Add DC>AC efficiency map | Add AC->Mech efficiencymap | Add DC->Mech efficiencymap ||

. Enable/Disable DC power calculation Eff dc/ac
. Add Voltage U_DC Eff sys

© DEWETRON GmbH | May 25

W Effici
Add Current|_DC Eﬂi'z“ ——
The Efficiency Tab includes DC Power =y * 3 different Efficiency maps can be created
Analysis and e L U_DCvs |_DC vs Eff_dc_ac
Mechanical Power Analysis Sae e - n_mech vs M_mech vs Eff mech
Er-mech | = U_DCvs |_DC vs Eff_sys
e e =

> Channels are updated every calculation cycle given by
calculation sync source (same as electrical power).
> This way, DC-POWER and AC-POWER are synchronised

OXY-OPT-POWER-ADV required v

29



MECHANICAL POWER COMPUTATION + DC-POWER A

ADVANCED SETTINGS v Mechanical . DEWETRON
1 2.
Punech ﬁgspmﬂm -torqueln| - ==

Harmonics Flicker Efficiency d/q Rolling

[:D DC power analysis | .

Voltage U_DC Current|_DC -mech_ 1 N
pomend Mmedh = 37 Y speed|n|
N on=n

Drop channel here

:
sssss

& &% & & & ®

1 N
My N E torque|n]
N n=0

Ef funs — 4 T 100 if Py < 0
B 100 if Pyoch == 0

| Add AC -> Mech efficiency map | Ef_do_ac

L_pc
@ Enable/Disable mechanical power =
caIcuIatlon =

Add mechanical "phase"

ases o
88 8 B B @

Input field for rotation speed channel . .
(unit must be rpm) Channels are updated every calculation cycle given by
Input field for torque channel (unft must calculation sync -source- (same as electrical power).
be Nm) Up to 6 Mechanical Pairs (n & M) can be added.
Each Mechanical Power P_mech x is added up to
P_mech for Efficiency Calculation

OXY-OPT-POWER-ADV required

© DEWETRON GmbH | May 25




MECHANICAL POWER COMPUTATION +
DC-POWER + MACHINE EXCITATION

(@ | Enable DC power analysis, mechanical
power analysis, Machine excitation

Input field for rotation speed channel
(unit must be rpm)

Input field for torque channel (unit must
be Nm)

If the Machine Excitation is enabled the
mechanical efficiency also factors for the
power of the machine excitation

v

OXY-OPT-POWER-ADV required

DEWETRON

Inverter
Eff mech
7, Zﬂ’m -100 if P_ac >0
Effmech =
IPn!iﬂ/fI‘fo‘f 100 if P_ac < 0and Py <0
) Pevereree _POWER/0 W «» x

Wiringtype Settings

SYNCSETTINGS

Calculation sync source:

ADVANCED SETTINGS

Harmonics Flicker Efficiency d/q Rolling

DC power analysis

Voltage U_DC Current|_DC

Voltage U_EXC Current |_EXC

U_exc , L lexc

| Add DC -= AC efficiency map || Add AC = Mech efficiency map ‘ | Add DC-> Mech efficiency map

© DEWETRON GmbH | May 25
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DQ-ANALYSIS

ADVANCED SETTINGS

Harmonics  Flicker Mechanical d/g Rolling

E D/Q Analysis @
_angle @ )

Mechanical angle:

. POWERf0

> Voltage (U)

> Current (1)

> Active Power (P}
> Reactive Power (Q)

> App Power (S)

Humber of poles-pairs: 2 (3) |
o=

Angle offset:

Output samplerate:

Enable dQ analysis feature

Assign the angle channel

Enter th number of pole-pairs according
to your engine

Drive the DUT with an auxikiary engine
at constant speed and press the Detect
button to measure the angle offset or
enter it manually

Define the output rate of the output
channels

OXY-OPT-POWER-ADV required

» Power Factor (PF)
> Energy (W)

v Mechanical Power

ud
ud
Uq
Ug
Id

W
Ig
L]

& 8 @ &

DEWETRON

d-Axis Voltage, reduced with block-wise average to given output samplerate.

u; — % : (um - cos(@) + Uy - cos(f — 2?”} + Usy - cos(8 + 2?“))
r::d SR L
Uy = E u;

q-Axis Voltage, reduced with block-wise average to given output samplerate.

urs = % (—Uw -sin (@) — Uy - sin(@ — }— Uzy - sin(f + ?))

red SR miT

EU’

Uy =

d-Axis Current, reduced with block-wise average to given output samplerate.

- % (m - cos(@) + 1 - cos(8 — %”) +Ta- cos(8 + %”))

ER
red_SR "EF
AL o
d R ,EJ d

g-Axis Current, reduced with block-wise average to given output samplerate.

2 . . 2 . 2
I = 3 (—I. -sin(@) — I -sin(f — ) - Iz - sin(0 +T))
rcd SR .
. i I

Unit : V

© DEWETRON GmbH | May 25

32



DELAY COMPENSATION — TRION-POWER- CURRENT INPUT A

AMPLIFIER OPTIONS

Mode Voltage P

Range 10 'l

LP filter Auto 4
8 4 Butterworth 4

Delay compensation 0 (D nsec 4

Effective delay comp. ] @ nsec

Input field for target delay compensation
in nanoseconds (ns). Allowed range is +/-
10000ns. Negative Values shifts the
current backwards in time, positive
forward.

Display of effective set delay

compensation, the resolution is fixed to
100ns.

Current and voltage
signals are often
not perfectly
synchronous due to
group delays from
the sensors.

To compensate this
delay (phase shift)
between voltage
and current input, a
new function was
added to the
TRION-POWER
hardware. This
function is also
known as Deskew.

DEWETRON
Before adding a compensation value, in this example (Sine Signal with 1
kHz fundamental frequency), the current lags a few degree. This can
be seen in the scope as well as the phase shift of the fundamental:
Triggered A2jua ) LR Trigaered MUV Azmv)
[L LU (T)S00mV/DNV  SO0nV/DIV iz (7] 2v/ON vov

L
T T . = amn R oo s
After adjusting the value to
= #-L-(—l 074°)-109: —2983ns (6.1)
1000Hz 360° ’
the result is now nearly perfect:
Triggersd MZu] Az Triggered MIUN  wzm
(21 (T)S0OMV/DIV  SO0M/DIV A2 (1) 2v/oN wev
11 1_fungPHIRPG1 [ AC 7 z / "\\
""""""""""""" y \,
.......................... Ve
s \\
i 4 1q
N ]
r
s
N /
- e g ags s 10x [EEEEN +0e D X +0opsD SOEAUOE 300 Z0E s 4200 ~ATOREDV
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EXERCISE — LET’S DO A ONE-PHASE POWER MEASUREMENT! A

DEWETRON

© DEWETRON GmbH | May 25
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