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GENERAL FEATURES A

of a D RON PO R ANA R DEWETRON

= 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) = 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
DEWEZ2-A7 TRION-1820-POWER-4 5 MHz 2 M5/s 12
DEWEZ-A4L TRION-1820-POWER-4 5 MHz 2 MS/s g

Reactive Power (AVG) = 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
0
o
Select the desired Sample Rate E:
(min. 10 kHz, calculation disabled below) |8
= 0
L]
If current transducers are used, open the |l
scaling menu of the current channel and E} ' ro— ® . @ Qpom
enter the scaling factor || I -
L] B memmas B ¢ ) D laE
Press the Add Power Group button B CEE—— R
(J P « @) O =
] - — | ¢ @) QO o -
+ | m Channel Scaling

@ Scaling  2-point  Table
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POWER GROUP SETTINGS — WIRING TYPE

GmbH | January 24

Select the correct Wiring type of the DUT DEWETRON
Wiring schematics below will N Searh - -1y =====""_"_
. .. . . ] POWER/0 -~ .V « » X
demonstrate the individual wiring x w S
Wiring type ~ Settings S -
Assign the current and voltage channels (1] Pomercnpe [ T %% Q g 2 :%: 7|2 4™y
o &
from the Channel List to the Power | sty = -v[ — b g
a E DEWE2-Aa 1P2w 1P3W 2V2A 3P3W 3P4W B6PEW 1P2w 1P3W Other™
Group via drag and drop (| TRION-1520-POWER4 @ e 'R
. N - A St TRION-POWER-SUB-4LY-1 . & L1 na h L
Overview of the predefined schematics T 1 2 [ - u 2
. . Al 1/13 Sim e T~ 13 e T o [£]
avall'a.ble hgre, : : T — ) | - h 0 i 3
Additional information and connection T - 4 w | w "
schemes can be found in the manuals T e L | e "l 1 o F ”
s meoess @ | - ! - 2 - 3 r
Al 1j/U4 Sim & /
s meoumeowst J Configure at least one Phase via Drag'n'Drop from the channel list
: e -}
/
/
o :
3 Phase (AC) Line-Line (3P3W) s

'

@ -~

t——— 3 Phase (AC) Line-Neutral (3P4W)

‘ﬁ 1 Phase (AC) Line-Neutral (1P2W)
‘@ 1 Phase (DC) Line-Neutral (1P2W)

% 6 Phase (AC) Line-Neutral (6P6W)
2 Phase (AC) Line-Neutral er Line-Line (1P3W) |

N @ individual Grid wi —
lg 3 Phase (AC) Line-Line 2-Wattmeter (2V2A) Individual Grid with up to 9 phases 5

&

y
-

~ @ QEWETRON



CREATING A POWER GROUP
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(D | After drag and dropping all channels into _g\"“x. " A | ‘ ‘v . o W «»x DEWETRON
the schematics, a value preview will be = [ v Wingtpe _ Settigs
available IS o . . 9% %% A % % 'S
& ~ Vottoge 0 : L X 4
The calculated power values will be £ (5 ot mus | e || e || sPe T = e
! p [m Fundamental L 2Wir;EL "APP.Iz:\tGire 3 Wire 6 Wire 2Wire 3Wire y Wire
automatically added as separate » 3] Auerage PP " I i
. [>] i \ 566 [P
channels to the Channel List C4 @i N LT ) —— =19
an (|} e N\ KDt | 12
o ‘ | LocalNode
Single channel’s phase values and total = > Fundametal = o } o |
q Q q [3] Average /PP Y ay/u2sim H Y aiy/ussim P H——oweme
values in L-N configuration can be o re— Chmsm ) [Wuesm s [mussm g EE.,.,...,_ 8 -
g fve Voltage (U)
accessed by further expanding the E@“:ml""'“"” Em":m
Channel LISt, 13| Fundamental @ u_tms ( : ) | =
. . || Reactive Power (Q} [ ] -3
Listed channels will depend on the 5] ot a
iri [>] Fundamental e &
Wiring type (<] Apparent Power 5 "
. . [>] Total
Creation of several and different Power L : : Z
Groups in one setup supported Em”";:f“‘“”“" et ~N
ym_:.mnus e @
B i U1_fundRMS | o
E ] :"ljﬁlndPHI S
E::MI Eﬂlmﬂlﬂs . =
:;:':"d . :EﬁlmlPHI . &
— Ej;ﬁmdltﬂi . &
ELd U2_fundPHI @
E,ﬁmdﬂﬂs . &
U12_fundPHI =
E,mndnus . &
U23_fundPHI &
E_ﬁmdﬂﬂs - @
\ Enzll:ﬁmdPHl ‘ . &




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:
L Al1/U1 Sim @

Minimum fundamental frequency:

 Default 4
Maximum fundamental frequency:
Minimum detection threshold:
 Default 4 4

Maximum update rate:
 Defautt ® il

Time interval:
200 @ ms

Channel Subsampling:
Auta

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

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

S lerate Mini Fund al

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 intenally (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 maximum fundamental frequency in Hz which can be
measured (upper limit) The following settings are available:

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‘beﬁ |~—— max. Update Rate—-1 k—— max. Update Rate—j

AAAAALARALLA LA LLAALRARARAL
LT CL AT

[hegisition Start upaate update Upcace

%
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DATA VISUALIZATION

@ Power instrument for general data

overview

Drag and drop Power group to the

instrument to get an RMS value overview

Or a vectoral visualisation of the voltages

and currents

All Power channels can be added to

others displays like Recorders or Meters

Instruments

FIRE

file
I

Spectrogram
I

a

o IR
l(r
4

00:15:47

00:15:32
P_t@PO.../0[W] EACT
P

3 v

-16.022+
=)

™

| | LocaiNode B 1
v | Power Croups , e
v ER/0 / .
> | vottage') ]

® |

Data Channels

Selected instrument only

DEWETRON

s
o Search... =iz
w5 o e L
thes N/ phme = s T g
- B
A ~ E LocalNode
st 4 sz v ws v Seunm v ]
} < ¥ =G
5.6569 A 5.6560 A 4.6188 A 5.3108 A
] A POWER/D > E‘ RORER [ ]
s e PR o | = "
| < DEmiE).
o -
Bl — > e \\ = | | TRION-1820-POWER-4 H
sass o sams W sow toass A \ - Ma1Sm )
oong ey oeor? 00 \ = Aysm a
/ 2onon i \ Al1/13Sim [ ]
U_fundRMs froas v sV sy ma v @ )
Al /14 Sim [ ]
naRs Al1/U1 Sim [ ]
I POWER/0
@ Phase 1 Phase 2 Phase 3
li‘i‘sl v £ 0.0° 154,39 W £ -119.7° 154,19 V£ 1202°
P2 A £ 1500 14286 A £ -135.0° 14322 A £ 1044
32w £ 1500 21250 kW £ 153° 21304 kW £ 159°
P_t@POWER/0 [W] E— -
<> I |/

+180°

— Voltage
== Current
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HARMONICS

. Enable Harmonics calculation
. Select a harmonics grouping type I |

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

g7 POWER/D i N « » X
stup
Wiring type  Settings
SYNC SETTINGS @ ADVANCED SETTINGS
Calculation sync source: Harmonics  Flicker Mechanical d/g  Rolling

> Total RMS
> Fundamental
> Average | PP
> Symmetrical Components

— =~

> Interharmonics

> Highe requency Grouivg (NN

l] Harmonics / interharmonics grouping

Grouping type: I il

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

() Type 2- IEC61000-4-75.5.1 (3)

~ Current 1)
> Total RMS
> Fundamental
> Average | PP
» Symmetrical Components

» Harmonics

© DEWETRON GmbH | January 24

osimam bormoricorier. 50 (3)
Maximum THD harmonic order: 40 @

Time interval:

200 ms ED Enable supra harmonics @

Channel Subsampling: [:D Enable Line-Line harmenics

Auto A @

[>] Total [>] Total
[>] Fundamental [»| Fundamental

[>]| Harmonic - [>] Harmonic -



HARMONICS VISUALIZATION

™ POWER/0

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

hase @ _m“ﬁl-lﬁ*"’""“"‘\
B <
F (a\]
BT 1 T YY" Y Power E_
3 ©
£ __ |eou E 3
E= =
Default ©
e | P °
® AN <
~ HARMONICS
100% | o]
Igl D Show higher frequencies E
10% RETLY G}
P [ | Show cursor =
2
e
> —
. @ L
0 B » P Ey ;
w
(]
BB POWER/0 BB POWER/0 ©
Order 5 Phasel Harmonics | Interharmonics Higher Frequencies
Phase 1 Harmonics [ Interharmonics Frequency 400.00 mbz -
1o Value 36013V
" Relative 50,000% g o I e
e [ HLLLELLT T T T Fundamental 72025V £
| ) - | m’“’” ””“mm””m”
st HHIRERHHIREE O CR e e e - -------------------------------------- -4
N :
oons
1o Value 40657 A
Relative 39.588%
Fundamental  102.70fA
- Phase 98.647° -
5 e
£ £
3 3
a
oonse
» P
Order Power 22014 pW oo o o
Order Frequency [kHz]
. AN



HARMONICS VISUALIZATION CONT’D

Voltage Harmonics table included in
Power Instrument

DEWETRON

Voltage Phase 1 (THD:513%) Phase 2 (THD: 11.07%) Phase 3 (THD: 4.78%)

@ Current Harmonics table included in
Power Instrument

Order RMS J PHI RMS % PHI RMS % PHI
5.38V) 5.85% 8.96V. L 3.58V. 4.10%

[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

[Py

Pha: Phase 2 Phase3
RMS % RMS % RMS %
-582.31mW -17.27% -326.40mW -4.21% 188.42mW 6.91%

o 1 331w 100.00% 7.15W 100.00% 2.73W 100.00%
2 -58.90mW -L75% -85.81mW L11% 25.68mW 0.95%
iz 3 -6.48mW -0.15% -8.69mW -0.11% 929.06uW 0.03%
o 10) 4 -400.30uW -0.01% 397.20uW 0.01% 51L4TuW 0.02%
1 1 5 -9.55uW -0.00% 47.50W 0.00% 384.33uW 0.01%
I 12 6 -31.62uW -0.00% 177.74uW 0.00% 138.66uW 0.01%
o 13 7 25.86uW 0.00% 150.64pW 0.00% T.TTuW 0.00%
1L 8 -0.00%
9 -0.00%
16 10 -2.78uW -0.00% -42.58)W -0.00% 17.720W 0.00%

1 -11.21W -0.00% -48.97uW -0.00% -36.13uW -0.00%
1 -9.11pW -0.00% 26.08uW 0.00% -159.09nW -0.00%
13 18.35uW 0.00% -44.58uW -0.00% 15.16uW 0.00%
14 -690.84nW -0.00% -3.39uW -0.00% 536.32nW 0.00%
15 -703.320W -0.00% -8.74uW -0.00% -3.53W -0.00%
16 6.39uW 0.00% 16.12uW 0.00% -5.62uW -0.00%
17 -750.26nW -0.00% -15.43uW -0.00% 12.08uW 0.00%
18 3.56uW 0.00% 18.49uW 0.00% T.A6uW 0.00%
19 -88.75nW -0.00% 17.85uW 0.00% -4.8TuW -0.00%
20 -L49uW -0.00% -8.53uW -0.00% 15500 0.00%
21 930.35nW 0.00% 6.19uW 0.00% -687.86nW -0.00%
-0.00%

© DEWETRON GmbH | January 24

-992.81nW
44 39.27nW 0.00% -38.920W -0.00% 34.860W 0.00%
-60.30nW -0.00% -105.73nW -0.00%
71 N0 n o 1070 n noc. 120 20n0/




HARMONICS VISUALIZATION CONT’D A

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

DEWETRON

...and assign any Harmonics channel

Supports:
- Harmonics

- Interharmonics

- Higher Frequency Groupings
- Supraharmoncis

© DEWETRON GmbH | January 24

U1_hRMS@POWER/0 [V]

U1_hPHI

U1_THD

U1_THV

U2_hRMS

U2_hPHI

U2_THD

uz THY



GROUPING MODE - NONE A

ADVAMCED SETTINGS DEWETRON
D Harmoni ics / interharmon ics grouping . . . N
o > When this mode is selected, only the harmonic =
rouping type: S
. . . S
O bins are taken for generation of the harmonic =
() Type 1- 1EC61000-4-7 5.6 (2) —_
O Type 2 - IEC61000-4-7 5.5.1 (8) d ata . T-.lll = T-{' ['ili'I P ! 'h] EZED
. . . U]
| . > When this mode is selected, all bins (except of =
Maximum THD harmonic order: ) , . . . &
harmonic bin) are taken for generation of the &
Symbol Description
RMS Magnitude of FFT-Bi i i Yy = NaN NP =1
RMS M:g::tﬁdz of Harmorl'::c Order h (Grouping "None") I nte rha rmon I C d ata * " !
RMS Magnitude of Harmonic Order b (Grouping "Type 1") N—1
RMS Magnitude of Harmonic Order h (Grouping "Type 2") Yo = E Y; |NP “h+ k]z NP =1
Number of fundamental Periods k=1
Hormonic Order
Harmanic . . Interharmanic
g HH“HHH H‘ H HHHHHHHHHH g HHH HHH H‘ H‘H HHHHH
Ord?r o 1 2 3 FFIBin 1 511 19521 23
This I:*amllﬂe shows the grouping for 50Hz fundamental Frequency. 'I?hriiegxample s:.usws the group?l.'lsg for 50Hz fﬁ:damental Frequency.
>

13



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

ADVANCED SETTINGS D EWETRO N

Harmonics  Flicker  Mechanical  Rolling Computations

.:] Harmon jcs / interharmoni ics grouping . . .
> 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 = Ye[NP-h] NP <2

() Type2- IEC61000-4-755.1 (8)

1
Maximum harmonic order: ‘ ‘ Ysg = J E Y. [NP B+ k]l NP ==12
. k=-1

> When this mode is selected, the
Symbol Description
E:g m:g::zﬁjzszl’fli;rnﬁrl:c Order h [Grouping "MNone") |nterharm0n|cs are grouped accordlng to

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

RMS Magnitude of Harmonic Order h (Grouping "Type 2") | EC6 1000‘4‘7 Se Ctio n 5 . 6

Number of fundamental Periods

- Yisgn = NaN NP <=2
Harmonic Order isgh
N-1I )
Yisgn = 4| L Ye[NP - h+k] NP2
‘II" k=2
Grouping Schema Mode “Type 1" Grouping Schema Mode "Type 1"
Harmonic Interharmonic
3 =
H £
Order 0 1 2 El FFT8 2 8 12 18 2 2
FFT8in 0O 10 20 30 Order 05 15 25
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GROUPING MODE - TYPE 2 — IEC61000-4-7-5.5.1 A

ADVANCED SETTINGS D EWETRO N

Harmonics  Flicker  Mechanical  Rolling Computations
l:] Harmonics / interharmonics grouping

Grouping type:

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

() Type 1- IEC51000-4-7 55 (8] 1 Yg}a =Y [NP-h NP <2 (74)
(®) Type 2- IEC51000-4-7 5.5.1 (8] 5 * 5 * 1 N2 41 1 N1?

Yon = EYE [NP-!J—? + E YE[NP-IJ+I:]1+§YE |:NP-fJ+? NP ==2 (7.5)
Maximum harmonic order: - k=41 -

— > When this mode is selected, all bins (except of
yim ascription . . .
E:g m:g::zﬁjzszl’fli;rnﬁrl:c Order h [Grouping "MNone") harmonlc bln) are ta ken for generatlon Of the

© DEWETRON GmbH | January 24

RMS Magnitude of Harmonic Order h (Grouping "Type 1") . . 1"15‘,1 = NaN NP=1
RMS Magnitude of Harmonic Order h (Grouping "Type 2") | nte rh a rm O n | C d ata R
Number of fundamental Pericds Rty 2
Harmenic Order Yigh = FYE [NP-h +E] NP =1
=1
Grouping Schema Mode "Type 2" Grouping Schema Mode “Type 2"
[___)’41:1_5_@91(_““_1: - i Interharmanic
i |
N | | E
3 | 3
£| | €
< i 1 <
Order 0 1 . 2 . 3 FFT8in 1 3 11 19 21 29
FFTBin 0 10 20 30 Order 0.5 15 25
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HARMONICS/INTERHARMONICS - OUTPUT CHANNELS

Active Power (P)

Total

Fundamental
» "\ Harmonic

P1_h

1

-

1_THP

- ) )
- gl” §|"" E
- -
.
h- ]

i1,

Reactive Power (Q)

Total

Fundamental

b Y| Harmonic
Qi_h
Power
Q2_h
Power

Q3_h
Power

Apparent Power (S)

Total

Fundamental

|30 Harmonic

Voltage (U)
Total RMS
Fundamental
Average | PP

Symmetrical Components

-
el
=
]

creyerc

Lt IhJ IH IH

= - =
I T 3
S T =

RMS

|

hPHI

crec
ieisd
=
=
= O

3 Interharmonics

U1_ihRMS
Power
U2_ihRMS
Power

U3_ihRMS
Fower

Current (1)
Total RMS
Fundamental
Average | PP

Symmetrical Components

Harmonics

11_hRMS

=i
=
3
=

teiciniGisiCigici
gligigigi'zd'zd 48y
3 3 T x 3 3 T =
I T o o T T o ©
= =

fre)
-
I
o

151

& OB & @ & & & © # # & @

Interharmonics

11_ihRMS
Power
12_ihRMS
Power
12_ihRMS
Power

& @

DEWETRON
e I

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

» Symmetrical Components

 Harmonics

U1_hRMS
Ul_hRMS
U1_hPHI
Ul_hPHI
U1_THD
U1_THD
U1_THV
UL THYV
U2_hRMS

U2_hRM.
zm|  \oltage
U2_TH ) i
v Line-Line

vz Harmonics

U3_hRM

wam & THD

Uz_TH

U3_THD

U2_THV
U3_THV
U12_hRMS
ULlZ_hRMS
U12_THD
uL2_THD
U23_hRMS
U23_hRMS
U23_THD
U23_THD
U21_hRMS
U31_hRMS
U21_THD

\ LI3= THD J

a8 8 Lt --3080 8

& & ® & & & ® & & & 6 © 6 B B & & B
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HIGHER FREQUENCY GROUPING A

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

[»] Average /PP
S T— on fixed frequency bands (see IEC/EN61000-4-
Harmonics .
)| Interharmonics 7 AppendIX B)
igher Frequency Grouping

o o [T

U3_hRMS F=b—95Hz
Power

Current (1)

Higher Frequency Grouping

Total RMS

.
-

Fundamental
Average [ PP
Symmetrical Components

Harmonics

“ Interharmonics

igher Frequency Grouping

11_hfRMS
Pawer

12_hfRMS
Fomer

13_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 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- IEC61000-4-7 5.6 (5)

Maximum harmenic order: .50

Maximum THD harmenic order: 40

‘
| Erobicsupra 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
Mumber of fundamental perieds (10 @ 50Hz, 12 @ 60Hz)
Mumber of Short Time FFTs in time interval of NP
Samplerate

AP SR
500
min (¥ )
avg(Yer)
max( Yo )

Nrrr =
Y.EH,hnfin =
YsH,bavg =
YSH_.EI_J'ITE'.I

DEWETRON

> Unlike the other grouping methods, the
Supraharmonics are aggregated in time
> Minimum Sample rate = 1 MHz

Supraharmonic Grouping

Supraharmenic

500 Samples

500 Samples

(SWO0Z~) IWIL

b 1) I
4 3 FFT-Bin 73
BkHz 10kHz 130kHz

Freguency @& 1MSps

of FFTs is orientated on the number of fundamental periods.

500 Samples

This graphics shows the time domain aggregation of the short time FFT resuls. The number

Voltage (V)
[>] Total RMS
|>| Fundamental

Average | PP

=

{

S

q

3

Eif
: i

; )

[>] Symmetrical Coi[| Current (1)
[>| Harmonics [>] Total RMS
Supraharmonics| [ | Average | PP
TETTN - S—
L skMACT Y [E——
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VOLTAGE FLUCTUATION AND FLICKER EMISSION A

Al CED SETTINGS
Jmnics Flicker ~Mechanical d/q Rolling

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

Weighting type: i i i

() 230V 50Hz () 2307/ 60Hz

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

Nominal voltage: 120

Aggregation time of Pst: 10

Short-circuit apparent power: .50

Aggregation time of Plt: 120

Sign convention: \Active (inverted current ch

Grid impedance angles . 30:50;70;85

d-Parameter evaluation
Steady state threshold: 0.2

Steady state window length: 1
Steady state detection level: 33

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 Pl 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 | January 24
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VOLTAGE FLUCTUATION AND FLICKER EMISSION

Voltage (U) > = 8.5.1 U[i]_fluc_Pst DEWETRON
Total RMS Output Ch ann els: The short-term flicker severity

Total RMS
Fundamental
Fundamental Average [ PP 8.5.2 U[i]_fluc_Plt
ciEpEEE Symmetrical Components The long-term flicker severity
Symmetrical Components Harmonics -
. . [ 1%
Tt Interharmonics Ui]_fluc_Plt = \: N Y i _fluc_Pstlk] Unit : A (8.148)
Interharmonics Higher Frequency Grouping k0
W | Flicks H
Higher Frequency Grouping her Y . Parameters according to 853 ufi_fiuc_Pinst
_fluc_rea &
Flicker huc Pinst_30 e o The instantaneous flicker sensation
V1_fluc_ready [ ] & :‘lm;mc Pst_20
e e ® ¢ |EC61000-4-15and 8.5.4 U[i]_fluc_ready
S [ ] & 11_fluc_Plt_30 B =
U1 fl . o 11, fluc_Pinst_50 a = IEC61400-21 Sect/on 7. 3. Indicator value for steady state of algorithm filters
Power Power
I
L) @ - 8.5.5 I[i]_fluc_Pst_[y
b = el
11_fluc_Plt_50
:kﬂ"(—d( . @ Pawr < The short-term flicker emission severity according to IEC61400-21. Equal to Py .. ¢ € [30°,50°,70°, 85
U1_fluc_d_max & :3,.3"( Finst_10 o ®
Pomer 11_fluc_Pst_70 ; .
U1 fluc_td e = o . & 8.5.6 I[i]_fluc_Plt_[y]
1 70 :
Lm;ﬂ“c ready = ] & The long-term flicker emission severity. y £ [30°, 50°, 707, 85°
S 8 = 12_fluc_Pinst_85 8 =
Power
U2_fluc_Pinst & "
J2_fluc_| [ ] ® 11_fluc_Pst_85 D = Bl ® o 8.5.7 I[i]_fluc_Pinst_[]
::;ﬂ“(‘ht [ ] = BT [ ] & mu( Pinst_30 e a The instantaneous flicker emission sensation. € [30°, 50°, 70°,85°]
U2_fluc_Plt 12_fluc_ready Pomer
Pawer & == a b 13_fluc_Pst_30 [ ] ® 8.5.8 UM fluc d
U2_fluc_de . P 5.3"( Pinst_30 [ & e 5. [11_fluc_dc
= 13_fluc_Plt_30 D =
U2 fluc d_max @ !:"3“( Pst_30 [ ] ® Fawer Steady state voltage change
pon T T P B o 13_fluc_Pinst_50 8 =
U2_fluc_td [ ] @ == fﬂ« Pst_50 8.5.9 U[i]_fluc_dmax
E.ﬂ 12_fluc_Pinst_50 ® = B [ ] & LR _Huc_
p— uc_ready [ ] ® 12_fluc_Pst_so ] ® Eﬂj"‘ Plt_s0 o Maximum voltage change during a voltage change characteristic
. Pamer
I;i;ﬂnc_let [ ] -3 12_fluc_Plt_50 & 13_fluc_Pinst_70 ] @
Power Power -
U3_fluc_Pst (] & 12_fluc_Pinst_70 ™ o 13_fluc_Pst 70 o 8.5.10 U[i]_fluc_td
Power Power Power .
U2 fluc Pl - !::uc Pst_70 »* 13_fluc_Pit 70 e o Duration of Voltage change below 3.3%.
Pavar Forer
U2_fluc_dc (] & 12_fluc_Pit_10 [ ] & 13_fluc_Pinst_s85 (] o 8.5.11 U[i]_fluc_fic_[y]_hp_RMS
Power Power
12_fluc_Pinst_85
U3_fluc_d_max & et [ h 13_fluc_Pst_85 [ ] & The Phase's i half period RMS value of the fictitious grid, used for Stage 1 in the IEC-Flickermeter.
Pener IE_ET FHAE [ ] & o Can be used to calculate the Voltage change factor ku
U3_fluc_td (] & Poner 13_fluc_PIt_85 ] & z g X
Power 12 fluc Pit 85 - - o= ¥ € [30°,50°, 707, 85°]
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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:

Symbeol Description
This is the short circuit power of the fictitous grid. To be given for one phase in MVA!
Nominal Voltage (L) 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 Frequency (50 or 60 Hz, depending on the selected Waighting)

") R?'Ir + X?Tc
L2
2= VR X = 5

Rpie = Zgic - cos(yx)
Xfic = Zgic - sin( k)

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

-3.3%

N\ s02%ofuU,,,.,

Explanation of the evaluation of the d-Parameter

MNew Steady State - Data Update

+0.2% of Uy, .0

1s

time

d-Parameters can be modified since Oxygen 6.6

© DEWETRON GmbH | January 24
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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

Réic
Un{t} <>

Hﬁ,:l:f} = ug(t) + R_,Fj'c “im (1) + L_,Fj'c :

di(t)
dt
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FLICKER ANALYSIS — AUTO DETECTION & AGGREGATION TIME A

ADVANCED SETTINGS DEWETRON
The Auto-Detection Mode is useful for the most applications. In the
- Flicker analysis ing to IEC61000-2-15:2011 . ) . . .

R , following graph you can see, which Mode is applied under different
eighting type: \

circumstances.

65Hz
e . .
() 120 / 0z z

120V 230V
50Hz 50Hz

w
"
T

Frequency

Nominal voltage:

Aggregation time of Pst:

45Hz

Aggregation time of Plt:

-

Short-circuit apparent power: 100V 140V 190V 270V

Voltage

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

i -

Filter o Pst-Aggregation-Time
Init Time - Pst-Aggregation-Time

pst (1)" /
Pst {2}/

U[i] fluc_ready

L
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ROLLING COMPUTATIONS - GENERAL

o

ADVANCED SETTINGS DEWETRON
Harmonics Flicker Mechanical d/q Rulling!

WL fnabte rolling period calculation The following graph shows the details of the operation principle It & simi-
Nomihatfequency: @ 50tz 4 lar to a moving average calculation, but with a wvariable window size, which de
Nominal frequency threshold: @ 10 %, pends on the actual measured fundamental frequency. If the calculate window size
Update rate: 2 e exceeds the maximum allowed size, which is given by (1/Nominal Frequency)*(1
Window length:

+ Frequency Threshold /100),

the window size i set to 1/Nominal Frequency.
i -'Iﬁ\"I ™ -'ﬂ'. "ﬂ'| IIqll. "ﬂ'| 'Iﬁ'| 'ﬁ'| ﬁ.ll
I|' 'I I|I |II I| III II| lII II| lII II| 'II II| 'II II III Ill |II Ill |II
. ) . \ I A |1 il O R |
Enable/Disable Rolling Calculation 1-7 1l tf I'. .'r I'. II. I'. .! ff i 1';,. I'. IIr I'. .'I I'. II...
Selector for nominal frequency fallback I'-. . I'-. . I'-. ."I I'ul ."I I'-I ."I I'.I | I'.I | II'. ."I II'. ."I I". ."I
i, i, W W W LY LY LY LY W
Input field for frequency threshold. If a
frequency is detected within the nominal
frequency threshold %, the rolling
window size is the actual period 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
(CPEERE NI EEEERGERLERI  tests require the analysis of fast transitions
size is the inverse nominal frequency.

24
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ROLLING COMPUTATIONS — OUTPUT CHANNELS

Voltage (U)

Total RMS

U_tRMS
Power

1_tRMS

:g‘:

2

=

RMS

|

3

=3

RMS

Bl
S
5

tRMS

:g
N~
&

tRMS

{

U21_tRMS_rc

Fundamental
Average | PP

& # & © & & & & 8B & B & B

Symmetrical Components
U_fundUNBAL+
=

U_fundUNBAL-

U_fundUNBALO

i

U_fundRMS_SYM+

{

U_fundRMS_SYM-

i

U_fundRMS_SYMo

c
g
g
z
2
=

isf

<
g
g

|_SYM+_rc

g I

c
g
4

SYM-_rc

%’ !

<
g

nd_SYMO_rc

=1

1_fund_cos_rc

=1

1_fund_sin_rc

=

2_fund_cos_rc

=

2_fund_sin_rc

&

3_fund_cos_rc

{

c

2_fund_sin_rc

{

& B & B & 8 & 8 & & B & B & B 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

Kg(und_s‘ﬂll}_rcj

&

Current (1) Active Power (P)
Total RMS Total
|_tRMS ] & Pt ] @
8 = a =
a = 8 =
8 = a =
® 2 =
8 = a =
a = | =@
[ ] &
Average | PP Fundamental
Symmetrical Components P_fund [ ] &
I_fundUNEAL+ a & P1._fund e »
I_fundUNBAL- a # P1_fundPHI a &
I_fundUNEALO & P2._fund »
I_fundRMS_SYM+ a & P2._fundPHI a &
I_fundRMS_SYM- & P2 fund e »
I_fundRMS_SYMo a & P3_fundPHI e ™
e [ ] o (W ®
(P @ e P . -
I_fund P_SYM-_rc a # P2 fund_rc ] &
I_tund_P_SYMO_rc a & Pa_fund_rc (] ™
_fund_Q SYM+_rc [ ] @ ] Symmetrical Compone;
I_fund_Q_SYM-_rc % P_fund_SYM+_rc »
I_fund_Q_SYMo_rc ] & P_fund_SYM_rc a &
le;f'und_(os rc ] & k :-’;:und_SYHO_r( ) ] ™
11_fund_sin_rc &
Li;i:und_(os rc . &
12_fund_sin_rc a &
13_fund_cos_rc e &
@nﬂ_sin_rc ) | =

Total

st

& & & & & & @ &

| Jariualry <

Power Factor (PF)
Total

Fundamental

Symmetrical Components

EA BN BN . EJ

DULVVL I NNUVIN Jlivrni

(>

N@@@
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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.
[\ V1_tRMS@Grid [V]  U1_tRMS_rc@Grid [V] U grid [V]
58,675 BE . TR 655705 ] 058725 055750 (=] 050775 055,500

A B Delta
Time [s] 0:59.7001699 0:59.7660886 0.06859187
U1_tRMS@Grid [V] 120.4709 110.4033 -0.977577
U1_tRMS_rc@Grid [V] 1195651 0.124121 -119.4410
U grid [V] 1403830 0.122072 -1.281758

© DEWETRON GmbH | January 24
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MECHANICAL POWER COMPUTATION + DC-POWER A

ADVANCED SETTINGS D EWETRO N

i Flicker  Effi

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

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

© DEWETRON GmbH | January 24

v Effici
Add Current|_DC Eﬂi'z“ =
The Efficiency Tab includes DC Power 1o = | 3different Efficiency maps can be created
Analysis and e ® = U_DCvs |_DC vs Eff_dc_ac
Mechanical Power Analysis Tae e = n_mech vs M_mech vs Eff _mech
Eomech @ = U_DCvs |_DC vs Eff_sys
i 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

27



MECHANICAL POWER COMPUTATION + DC-POWER A

ADVANCED SETTINGS

Harmonics Flicker Efficiency dj/q Rolling

E]:] DC power analysis

Voltage U_DC Current|_DC

Drop channel here

‘ Add AC -= Mech efficiency map |

@ Enable/Disable mechanical power
caIcuIatlon

Add mechanical "phase"
Input field for rotation speed channel
(unit must be rpm)

@ Input field for torque channel (unit must
be Nm)

OXY-OPT-POWER-ADV required

v Mechanical ) DEWETRON
Pech L i speed|n| - torqueln) - 2T
e N = 'E‘D

1 N
Mmech = 7 Y speed|n|
M=o

:
sssss

@ 8 ®% % & @

1 N
My N Y torqueln|
=

Effoes — | T 100 if Py < 0
b 100 if Pyech >=0

& &% & & & ©

LI -]
ﬁ'g
[ N N N N

Channels are updated every calculation cycle given by
calculation sync source (same as electrical power).

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

© DEWETRON GmbH | January 24
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DQ-ANALYSIS

ADVANCED SETTINGS

Harmonics  Flicker Mechanical d/g Rolling

ED}Q Analysis @
Mechanical angle: _angle @ )

. POWERf0

> Voltage (U)

> Current (1)

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

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

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)

+ Mechanical Power

ud
ud
Ug
Ug
Id
W

I
Ll

& & % @

DEWETRON

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

u; — % : (um - cos(@) + Uy - cos(f — 2?"} + Usy - cos(8 + %”))
rcd SR s
Uy = E u;

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

us = % (_uw -sin(@) — Uy - sin(@ — }— Usy - sin(8 + ?}')

red .‘5 R e

EU’

Uy =

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

- % (ul - cos(@) + 1 - cos(8 — %’T) + Ty cos(8 + Z?H})

SR
red_SR "=F
LS
F 53 ,EJ d

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

< _ 2 (L sin(@) —L-sin(f — 25y — Iy - sin(f + 2~

Iq,—3 ( Iy -sin(8) — I - sin (@ 3) In-sin(f + 3 ))
rcd SR Ee .

I; = EI

Unit : V
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DELAY COMPENSATION — TRION-POWER- CURRENT INPUT A

AMPLIFIER OPTIONS DEWETRON
Mode Yoltage 4 Before adding a compensation value, in this example (Sine Signal with 1
. | currentand voltage " LT I AL S S e et
LF fitter Auto 4 | signals are often v o -
8 i Butterworth 4 not perfectly 33 i A h /’\\
Delay compensation .U(D nsec 4 synchronous due to
Effective delay comp. 0 @ e | groupdelaysfrom "7 o T
the sensors. e TR N R A St St At g
el f el : To compensate this < L B
i nanoseconds (ns). Allowe range 15 /- ENRUR AL
10000ns. Negative Values shifts the between voltage = Toorrs  5a - (~1074°) - 10° = —2983ns (6.1)
current backwards in time, positive and current input, a the result Is now nearly perfect:
forward. new function was o o S o oo
Display of effective set delay added to the a fM@FG[ Y S R R /F\\
compensation, the resolution is fixed to TRION-POWER | S . / \
100ns. hardware. This T « = 7 .
function is also P S /
known as Deskew. ' " CE| I s N O I OO

GRS PR TP TP I (21 423 [T TP s TR P T ] SAds 300k 0 10 s <300 ~AXROpE/DM
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EXERCISE — LET’S DO A ONE-PHASE POWER MEASUREMENT! A

DEWETRON

© DEWETRON GmbH | January 24
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