Author:
GOSSEN-METRAWATT / VMS / HG

MAVOWATT 45
The High-End Energy Analyser
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MAVOWATT 45

3 Analysers In 1 Housing GOSSEN-METRAWATT / VMS / HG

» Base Unit: complete Power and Energy Analysis
for 1~ and 3~ systems (15 Hz...10 kHz or DC)
— alpha-numeric and grafic display of over 70 meas. quantities
— long-time recording on PCMCIA memory card (accessory)
— optionally integratable protocol printer for on-site print-outs

» Option FFT: Harmonics Analysis for voltage and current
up to 50t harmonic on signals with fundamental up to 400 Hz

— comparison of the mains voltage harmonics vs. EN 50160 limits
— and of current harmonics vs. limits of EN 61000-3-2
» Option PDA: Power Disturbance Analysis
with free programmable trigger criteria
— supervision of the mains quality to EN 50160 limits

» Option TCM: Transient & Converter Measurements
— power / energy analysis at frequency converters
— logging of transients down to 20 ps duration and up to1500 V|

» Option FSA: Flicker Distortions Analysis
— function of flickermeter according to IEC/EN 61000-4-15 (IEC 868)

» METRAwin 45: Analysis software 5
for recording, presentation and extended interpretation & v&i@’v
of measurements (online / offline from memory card) 60%1@/@\
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MAVOWATT 45
Latest Technology

Author:
GOSSEN-METRAWATT / VMS / HG

Main

CPU

LC Display

Controls

RS 232

RAM Card

T > ADC /
| > DSP

—| P ADC
| endog_ > DSP /
U o = ADC /
! > DSP
U, / /
Alarm

/

ADC = Analog/Digital Converter
DSP = Digital Signal Processor

three isolated measuring systems

16 bit resolution

50 kHz sampling rate for each input

highly protected inputs
U /Il inputs: overvoltage CAT IV max. 600V
supply input: overvoltage CAT Il
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MAVOWATT 45

Meter In pUtS GOSSEN-METRAWATT / VMS / HG

digital inputs for energy counter pulse trains
- S, compatible
L1 L2 L3 - adjustable counter constants

voltage measurement inputs
- for direct connection to up to 1000 V (Cat. Ill) or 600 V (Cat. IV)
- adjustable scaling factors for voltage deviders/transformers

current measurement inputs (max. 1 V)
- for connection of (clamp-on) | to U transducers or shunts

- adjustable scaling factors

P4

P5
| ——— P6

counter

MAVOWATT 45 12345
Dig. In
(9 way Sub-D socket) 6| |7 |8 ? |
|
| "s.:24v \%5
@V 2

—7
/(
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MAVOWATT 45

Front Panel

Author:
GOSSEN-METRAWATT / VMS / HG

RS232 Interface Cu@)r Keys Sync Input
Dot Matrix- Rs232 [0 [T 0 swes[@) T @) 4
Display \\
L L1 Hurg, 5 1l:keedy ! Alarm
A\ [ Du zmze | |& : Output
Menu I1 122.7 wa \
K M \%
€y F1 1961 u
Help @ PF1 B.699 ind, J )
Key #Hum, »5H /
MAVOWATT 45 / /
/ - / -
Enter Key Function Select Switch
&
£
é&/&ﬁ\”\&
SER
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MAVOWATT 45

Easy Use Due To Menu Guidance

Author:
GOSSEN-METRAWATT / VMS / HG

Display Mode — ] | Operating Mode
Function Switch Position 11 Hum, S @uzm:AI ——Time
Head Line *U1 22820
I1 141.5 wi
Main
PF1 H.999 L,

Menu Line —————— Epne e
Display Mode Menus Device SELI -4 Operating
BASIC FFT TCM /PDA| FSA Setup Menu Setup Menu Mode Menu
FUNCTIONS | OPTION OPTION OPTION general meas.qty. Sample/Hold
OIS numeric S, W DT limits meas.type sync.
R stat. THD Statl zones insert PC-Card
statistic stat. I event .
tabular stat. U e printer delete hardcopy
graphics graf. L1/2/3 defalllt Setllp
wave tab. L1/2/3

tab. L1/2/3 % <\Q§§3‘
N
G
S\
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MAVOWATT 45

Dual Language Setup Menus

Author:
GOSSEN-METRAWATT / VMS / HG

rMenu aensral General Settings MEenL Zones
s contrast  eB display contrast (00 ... 99) » tarif 1 froBe:A8
lanauage endglish menu language (GB/D /F /1) tarif 1 froid6: @8
Time 11234237 actual time (hh:mm:ss) tarif 2 froi22:88
date 43,18, 1997 actual date (DD:MM:YY) tarif 2 fron22: 98
mains 24 =llitre type of mains system tarif 3 froi22: 88
- 2/4 wire: 11,12, 13 measured tarif 3 froi2:2:8n
- 3 wire: 11, 13 measured,
12 calculated

FTONes

Ll setup 2 12214z 17 |w Measurement Settings rend limits
#cycle time ABAL refresh cycle (7s ... 3600 s) sULW 2HH,
Iratio LR current scaling factor (xxx A/V) | Ul & 238,
Uratio LLL voltage scaling factor (xxx V/v) | U2¥ el
Printer of f interval print (on / off) 2 & 25H,
interval  BBGA time interval (7s...7800 s) uz ¥ 288,
- for MIN / MAX / AVR values RS § 20H,
- for interval print I L4
- for recording to memory 3 alA

printer an

+limits

Tariff Zone Settings

for evaluation of energy
consumption in different
zones under SEL1 ... SEL4:

e.g. WPT1 = active energy
accumulated in tariff zone 1

Limit Settings
for supervision of up to four

selectable quantities under
SEL4

alarm signal (relay contact) and
print-out is triggered when any
value leaves set tolerance band

&
S
e®
R

e

MAVOWATT 45 Page 7 Version 27.06.00



MAVOWATT 45

Storage Facilities

Author:
GOSSEN-METRAWATT / VMS / HG

O
——
LE5y

|'m
1

FIFO register for measured values (volatile)

- capacity: approx. 900 values

- oldest values are overwritten by latest ones
- register is cleared when function is changed

internal display memory (non-volatile)
- capacity: 15 screen shots ("hardcopies")
- any displayed measurement can be stored

long-time recording by means of PC-Card
- readback of measured values via display or
- via RS232 interface to a PC with METRAwin 45

online recording to a PC
- with METRAwin 45 via RS232 interface

(not available for FFT / PDA /FSA / Transient

Measurement)
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MAVOWATT 45

Memory Card For Long-term Recording

Author:
GOSSEN-METRAWATT / VMS / HG

3
2
Eject Button

PCMCIA Flash RAM Memory Card
JEIDA Standard 68 pin; AMD Series C
(accessory MAVO RC8 = 8 MByte Card)

250 k measurements per Mbyte
Example: with a 8 MByte Card the values of
12 quantities can be stored in 1 minute
intervals over a period of 4 months

storage and readback of up to 20
“runs” containing values of up to 20
quantities

comfortable evaluation of the stored
data with software METRAwin 45

MAVOWATT 45
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MAVOWATT 45

Parameters For Recording To PC-Card

Author:
GOSSEN-METRAWATT / VMS / HG

start recording (yes/no)

number of the run to be read (00 - 20)

storage interval (1 - 3600 s)

____ definition of starting time for delayed start of
recording (time and date)

calculated latest time for end of recording
(time and date)

start complete erase of PC Card (yes/no)
number of runs being stored on PC Card

(00 - 20)

SELY mim, S5 Hl=51:32
+ store Mo <
Fead 14 <
interwal BAHA] <
start time H1251:215 |
start date 23,11,199%
end time  21:219:7H
end date  25,11,19936
delate yas
#FLINS 1 <
ML, +PC-Card

MAVOWATT 45
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MAVOWATT 45

Display Modes For Power Analysis (1)

Author:
GOSSEN-METRAWATT / VMS / HG

numerical mode

L1 Hurm, S 2eil5ilh
*Ul Z38.7 v
I1 559.5 mn
Pl dd.84 u
PF1 B.628 ks,

« displays the measured and
calculated values of up to 10
quantities as a 4-digit auto-
ranging number with dimension

* values are refreshed accor-
ding set cycle time (min. 1s)

* type size automatically adapts
to number of quantities to be
displayed

* cursor selects quantities for
other display modes

bargraph mode

L1l bar 5 lez22e3l
=1 - .
] 230.3 1.000K,
Il
o §55.89r  1.500
F1 .
o B1.46 1.500K
i ———
0.536CAP. 1.000
~bar +5-H

« displays the measured and
calculated values of up to 4
quantities numerically and
as horizontal bars with auto-
ranging scale

statistical mode . i
L1 stat, S 1622734 fgl o) FFT
rangeUl  rangell "o "
4 2298 L i 294 9m 1

< 22919 b < 328.1m: H

o 22949 Bi< 36l3mi W

4 2THH T OFLSmi M

< Z25HH 1+ 427 6m: H

o 23H 1 B LeASm: W

o 23H 2 B LahbEm:i o

o 2382 1+ 53272m: H

< 233 2 Sedbmi 14

- displays for two selectable
quantities the statistical
partition of their measured
values being stored in the
FIFO register
= number of measurements
within 9 ranges of equal
width depending on MIN
and MAX stored values

MAVOWATT 45 Page 11
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MAVOWATT 45

Display Modes For Power Analysis (2)

Author:

GOSSEN-METRAWATT / VMS / HG

tabular mode

graphics mode

waveform mode

L1 tab, 2 le:2hile Llgraphics H 16:26:38 Ll wave 5 lessveds Ls /.
Time  :l1 i1 252.7 4158 S
162 23shl: 2296 i 558.6mM u1

e 235l 2297 29T, 228.7 :

16z 23e0@: 2297 D96, BM

16:23:55 2296 | 558 1m = —

16 24zB1i 2296 §5583m 363 Bra T

16z 24s@5: 2296 i 557.5mM 11 ;

1oz 2z 18 2296 (I 557.3m 558.9

16z 24158 2295 S96,8mM — i

162 24: 1El EEE‘.EI 55?.2[‘1 ' 15:33;;!“ 1%35

#tab araphics +5-H

sEL2_SELS gy
SEL1

m

« displays for two selectable
quantities their measured
values being stored in the
FIFO register as y-t grahpics
with scaled axis

- displays one cycle of the
sampled waveform of voltage
and current like an
oscilloscope

- displays for two selectable
quantities a numerical listing
of their measured values
being stored in the FIFO
register and the correspon-
ding time of registration

«in HOLD mode table can be
scrolled with cursor keys

* axis are auto-scaled with the
measured peak values and
the detected periode

«in HOLD mode graphs can
be analyzed with a cursor
being moved by cursor keys
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MAVOWATT 45

Display Modes For Energy Analysis

Author:
GOSSEN-METRAWATT / VMS / HG

Active Energy of the three
phases and in total

- measured via the analog
inputs

(Apparent) Energy of the
three phases

- measured via the digital
counter inputs

numerical

E Hum, S HITAZ:AS

*WP1 4.264 un
WFZ 4.323 un
WP3 4294 un

WP 12.88 un
L4 16.8H uar
LS 8.298 Luan

W6 8.192 1uan

+S.H

tabular

E tab S 1@:@1:5h

i WPz

1 AAZA: T 29 3525
18:@1: 30 3669
18:@1:53} 37.37

3783
{3771

tab.

#5H

bar

SeL2 SELS g g

SEL1 E

P
REA

E bar

H 1f:34:35 o FeT

2 ity
0

P

W3 p—

MENU

0.500 ‘1.000

B.600 17.20

WE p—

34q.on BH.00

graphics

E garaphics

106.9M

kPl
or.od

B7.50M

5 leeadelil

110.1M

kP2
1001

o0.05M

MAVOWATT 45

Page 13

Version 27.06.00



MAVOWATT 45

Display Modes For Power Demand Analysis

Author:
GOSSEN-METRAWATT / VMS / HG

numerical
P ., S5 H9:11:@%9
Power demand of the *HP1 33.62 u
current period (trend power) HPZ 34.18 u
- measured via the :
analog inputs ar3 33.31 u
__HPz 1816w
Power demand of the Hr4 H.888
current period (trend power) APFS H.BHH u
- measured via the HPG H.HHH .
digital counter inputs P YT

N

statistic

P ztat, S 17:30:52
.E!E'..E.'E..!f!?..ﬁf.l ..... E!?.?!!?...L.!J..E.E? .....
£ TTAE | @i AAAA | W@
£ TTAA | B AGARA | WA
£ 7TAE | @< A@RA | @
£ 7TAE | B AARA | @
£ TTAR | @i AAAA | WA
£ TTAA | Bi< AAAA | @
£ 77AR | @i AR | @
£ TTEE | @i AAAA | @
£ 7T 1 i @ @Eae 1

tabular graphics
Ftab S Iv:hBz2h P araphics S Iv:hiz2A
e = | s BY7.2
Pl —"'rli__ﬁ"“‘-w—,ﬂ
L
§93.2
1.000
17239213 Fre @ i B AEA I "
Irsh@z13: FrE,l i B AEA ST
IrsLB@z23: FrE,l i B BEA ’
tab *5-H

SEL1

SEL2 SELS o 4

PDA

MENU

E
P
REI

FFT

MAVOWATT 45
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MAVOWATT 45

. Author:
Setup For Power Demand And Energy Analysis GOSSEN-METRAWATT / VMS / HG
E setup =l L-HE TH K
- < integration time for power demand calculation
» pariod HIHA 60 3600 %)
cconst-4 1 HBBA
coon=t-=-5 l.EEEE < counter input constants (0.1 - 99999 counts/kWh)
cconst-& 1 HHBA
SUnC, time < period/interval synchronisation (time / external)
ower factor setpoint for calculation of correction
FFrar 1,HH < Bower DQ (0.01 -p1.00)
|:-|-'i|'|‘|'_E|-' |:|-F-F < enable printer for hardcopy (on/off)
. time interval for printing and/or storage to PC Card;
1|'I'|'.EI'"-.-'-EI]. EIEES < integration time for MIN/MAX/AVR values (1 - 1800 s)
Feset Nno < reset energy counter values to zero (yes/no)
Faraphics sseluyp
&
N \$§:<,Q’V\>
S
¥R
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MAVOWATT 45

Author:

Measuring Principal Of Power And Energy Analysis GOSSEN-METRAWATT / VMS / HG
<4— meas. interval = adjustable cycle time (1 s...30 min) ——»
2
©
o
S5 &
n & Q9
5 o [
Y S U Te © |9 fdldh /N
|| o255 |0
°cPon %
E§=> | &
5S>8 |5
SESE | =
—»| i 4—sampling interval = 20 ps 2039 ‘T
OovT O =
<4——— meas. period = 20 cycles of U1signal >ple——1"» «—
(= approx. 400 ms @ 50 Hz)
< cycle n > (< cycle n+1 >

&
S
s Wt
SN
SFENA
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MAVOWATT 45

Author:

Registration of Mean and Extremum Values GOSSEN-METRAWATT / VMS / HG
A
U[vrms]
240 i i i
—| sampling of signal over
20 per.= 4q0ms@59Hz /"//\T\_ R
I B \\,/{:_‘\
rresultlng
1 meas. value \\-—
230 o - ~ o
S=a =
U1 = f(t)
220
—> <4— cycle time = 1s|—
< interval = 10s >«
< period = 900s o et oo
U1 | 2315|2295 (2285 |228,0 |230,5 |237,0 |235,0 |234,0 {2355 [232,0:]230,5 |229,0 |227,0
A U1 | 2315 (2315 2315 |231,5 (2315 |237,0 [237,0 | 237,0 |237,0 [237,0i] 230,5 |230,5 | 2305
W U1 | 2315 (2295 [228,5 | 228,0 |228,0 |228,0 |228,0 |228,0 |228,0 [228,0:]230,5 |229,0 | 227,0
BMU1 | 2315|2305 2298 [229,4 [2296 |230,8 |231,4 [231,8 (2322 [232,2:]230,5 |229,8 |228,8

\
FIFO Register \yé%‘? '

. : . Q N
print-out if printer on IR
PC-Card if store yes SFEA

MAVOWATT 45 Page 17 Version 27.06.00



MAVOWATT 45

Author:

SEL1 ... 4 = User Defined SELection Of Quantities GOSSEN-METRAWATT / VMS / HG
Four menues with up to 20 (2 x  [SEL1 nium, 5 16233143
10) free selectable quantities 1 2308 u

Uz H.888 .
SEL4 U3 H.888 .
' L I1 553.5 mA
- The values of all quantities in 12 H.HAA &
this menu can be stored on 13 E.EEE
PC Card p i
f 4992 Hz
- The leading four quantities in ~ LZn4mM, #2H
this menu can be verified with
adjustable MIN/MAX limits SELE nurm, 5 16234286 | Example for 10 selected quantities in SEL3:
for ALARM si lisati =1 2298 ) —— ---voltage at L1 (instantaneous RMS value)
or signalisation BIi ol 2 ] ---current in L1 (mean value within interval)
and/or event print-out ATl 5542 mH - --- current in L1 (MAX value within interval)
Til 2532 mA - --- current in L1 (MIN value within interval))
Il 2ok 2 mA - --- current in L1 (instantaneous RMS value)
o | 127 4 LA - ---apparent power in L1 (instantaneous value)
F1 Sl 95 1] I ---active power in L1 (instantaneous value)
nh =92 31 war - ---reactive power in L1 (instantaneous value)
bF1 1865 kIR - ---active energy in L1 (since reset of counter)
aF1 al1z [ ---trend power of the current period in L1
ML, =5-H 5
5%
60%1@?@

MAVOWATT 45 Page 18 Version 27.06.00



MAVOWATT 45

Setup For SELected Measured Quantities

Author:
GOSSEN-METRAWATT / VMS / HG

1. Define number of
measured quantities
by repeated "insert"

2. Define the measured quantity
by selecting the desired quantity in four different
menus with 75 meas. quantities

3. Define the meas. type
for each individual quantity

SELZ setup S position SELZ setup S meas,gty | |SELZ setup S measgty SELZ setup 5 meas tups
1 U1 Lz3 *P1 (R Rz #  effective
b | (s 31 F2 (A)2) Maz1mm
11 (K F3 (A M1nLrLAm
i1 = FZ =1 average
11 Il FL S5 periodd
1 Iz Fa 53 periodl
I3 P& SE
I= PcE 1[n5]
In (1 oGz
iz (A ([ AR
Fmeas gty end =T FpObler #position
SELZ zetup S measgtu| [SELZ setup 5 measgty
» WP W53 WeTZ | | > PF1 cil
WPz WSE WST1 FFz ciz A p
WFP3 1M WSTZ2 PF3 ci3 1 :TEF
WFE W5 WST3 FFZ ciE e PoA
(f[mh} W& W&T1 FFc Fot =
11 s WPT1 WET2 cul
LGE WPTZ WETE L2
WG E WPT3 CLE
W51 W4Tl CLE
W52 WyT2 f >
&
Feneray tactor 5@2@@0&
EX
MAVOWATT 45 Page 19 Version 27.06.00



MAVOWATT 45 |
Harmonics Analysis With Option MAVO-FFT GOSSEN-METRAWATT /VMS | HG

SeL2 SELS g g

SEL1 e
A P
M REH

L3
12 FFT

L MENU

i MAVOWATT is functionally upgraded by software
' - key code number must be requested by mail or fax

H‘ ||| | | I analysis up to 50th harmonic
- in power systems with line frequency up to 400 Hz
WWW evaluation of harmonics by Fast Fourier Transformation
< > - over a rectangular time window of 16 periods

compliance test to the limits for harmonic distortions
- of the voltage : stat. U
according to EN 50160 (IEC / EN 61000-2-2)
- of the current : stat. |
according to IEC / EN 61000-3-2
class A, B, C, D (former DIN VDE 0555-2)
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MAVOWATT 45

Author:

Important Standards For Mains Quality GOSSEN-METRAWATT / VMS / HG

International

Supplier:
EN 50160

Consumer:

IEC 61000-3-2

EN 61000-3-2
(former IEC 555-2)

IEC 61000-3-3
EN 61000-3-3

Basis:

National (Germany)

DIN EN 50160 Voltage characteristics of electricity
VDE 0839 T160 supplied by public distribution systems

DIN EN 61000-3-2 Limits for harmonic current emissions
VDE 0838T2 (equipment input current <16A)
Classes A, B, C, D

DIN EN 61000-3-3 Limitations of voltage fluctuations and flicker
in low-voltage supply systems for equipment
with rated current <16A

EC regulations

EMC law
CE mark
Qs
S
s
SN

MAVOWATT 45
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MAVOWATT 45
Classification Of Consumers As Per EN 61000-3-2

Author:
GOSSEN-METRAWATT / VMS / HG

:l Class A I

symmetrical yes
3-phase device?
handheld yes
electric tool?
95%boarder for
specific waveform
/3 . /3
' lighting yes
fixture?

el. device
with specific waveform
and P <= 600 W?

>‘ Class C I

4>1 Class D I
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MAVOWATT 45

Author:

Measuring Principal Of Harmonics Analysis (1) GOSSEN-METRAWATT / VMS / HG
For modes FFT num / FFT stat THD / FFT stat U / FFT stat | Iiz s
* non-intermittend evaluation of the signals H e

* real-time operation

LYYV RVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAAY

16 periods time window
(=320 ms @ 50 Hz)

calculation (FFT analysis)

MAVOWATT 45 Page 23 Version 27.06.00



MAVOWATT 45

Measuring Principal Of Harmonics Analysis (2)

Author:
GOSSEN-METRAWATT / VMS / HG

For modes FFT graf L1/L2/L3 / FFT tab L1/L2/L3/ FFT tab L1%/L2%/L3% Y i

* intermittend evaluation of the signals

<4— meas. interval

= adjustable cycle time (1 s...30 min) ——»

SEL2 SELS g 4
SEL1 £

L3
L2

PDA
L MENU

FFT

©
—_
©
O
o O
S 5
[%2]
.C e
5% o |o
\ cd ®© o
S —— ————— > CD_C o > —_—— e o - -
| — S % 9 (&)
°Cfon kv
E§>% > ()
= C = c
8BS >8S 5
SEIE b
fo Lo2o0 =
—»|l4— sampling interval = 20 ys T > .2 > ®©
O DT O =
1 1 1 1
< < > «——
meas. duration = 16 periods of U1signal
(=320 ms @ 50 Hz)
< cycle n > < cycle n+1
5
e
V\»
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MAVOWATT 45

Author:

Display Modes For Harmonics Analysis (1) GOSSEN-METRAWATT / VMS / HG

FFT numerical

FFT Hum, 5 13:35:15
: THO-I % | THO-U %
. bt e
Lz 356 i AT
L3 23 i 3T
...................... e
T S R
L2 1721k o099
L3 178k (49,99
»5H

SEL2 SEL3 gp 4
SEL1 E
A

Y
L3
L2

PDA
L MENU

P
REI

FFT

simultanuous analysis of all three
phases by numeric values for

® Total Harmonic Distortion
of voltage and current

® Active Power
® frequency

data can be stored to PC Card
in intervals of 1 s min.
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MAVOWATT 45

Display Modes For Harmonics Analysis (2)

Author:
GOSSEN-METRAWATT / VMS / HG

FFT stat. THD

SEL2 SEL3 gp 4
SEL1
A
Y
L3
L2

PDA
L MENU

E
P
REI

FFT

statistical partition (classification)
of the Total Harmonic Distortion
of voltage and current in all three phases

FFT stat, THD 5 16:23:R%

{Ef }Ef }Ef HEIH‘}EEIE THD classes
I1: & & E‘ B: number of counts within the specified class
Uii @i 22 B B M (counters are reset after end of set interval)
I: 22 B @ & B * non-intermittend evaluation of the signals

- samples integration time
UEE EEE E E E : = 16 periods of fundamental frequency
I3: 22 & 8 8 o approx. 3 counts per second @ 50 Hz
uzi 2z e B B @
s=tat, THO szt

5
@@“@‘b@'
ﬁv‘éﬁA
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MAVOWATT 45

Author:

Display Modes For Harmonics Analysis (3) GOSSEN-METRAWATT / VMS | HG
FFT statistic U
FFT stat U & 16:5%9: BE compliance test to the limits for harmonic distortions Y ’

' of the voltage A
limits: EHM SE1&@ according to EN 50160 (IEC/EN 61000-2-2) Howew ™
Uil @ number of counts exceeding the limits
(counters are reset after end of set interval)
Uzl i)
U3l i)
#=tat L Fzetup
FFT statistic |
FFT stat I = 1:5Tibz compliance test to the limits for harmonic distortions of the current
: — according to IEC/EN 61000-3-2 class A, B, C, D (former DIN VDE 0555-2)
limitsz [ Example: Compliance test of a PC's mains current harmonics vs. EN 61000-3-2 limits
SETUP: limits = D (classification of consumers)
I11 18 interval = 600 s (as per EN 61000-3-2)
remaining parameters are not relevant
121 H — No. of measurements within interval = 600 s / 320 ms = 1875
according to standard 5 % of the measurements (= 94) may exceed the limits
131 H — displayed counts < 94 : unit meets standard limits &« &
displayed counts >94 : unit does not comply & v&i\gﬁ’v
»stat, I SN
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MAVOWATT 45

Display Modes For Harmonics Analysis (4)

Author:
GOSSEN-METRAWATT / VMS / HG

FFT grafic L1/L2/L3

FFT arat, L1 5 16:259:L3
I1

|| TP
Hi: EE-EN M3z ZHI M 3535

111

T, e ... . ) .
Al: 7@ A3 TREM AN
-arat L1 Fsatiy

* up to 50th harmonic
* odd and even harmonics
« automatically optimized scaling

» absolute values for fundamental
wave and selected harmonic

* % value of selected harmonic

» odd/even selection for tabular
display mode

FFT tabular L1/L2/L3 (dto. %)

L1/L2/L3 wave

FFT tah, [1% 5 17:@1:18
L1:iT i3 Gl ix

FFT tab, L1 % 1'r':IElEl:l+1. i

.................... iphil (U fphill
Tk i-BEE, 3 538,
EST Y- 553m_ BE.5
2T m-A3L L 56T | BOSA
142w A998 21 -AToA]
59 ani-AT2 8 SH2 M 16k 8] 08,
 75Zmi- 1435 251 M-B3E.7|

{375 A9 T 1AM mi-B0a @)
LI TMi-AZEE 351 M 1686
L2 Tm 1815 2R1M-B08 8

+tab, L1 FEetLp

« table for amplitude (rms) and phase
angle of all odd or even harmonics of
voltage and current of one phase

« table for amplitude (rms) and % value
of all odd or even harmonics of
voltage and current of one phase

» values for all three phases will be
stored to PC Card in tab L3 mode

S - HE R

L1l wave
315.8

« display of the waveforms of
voltage and current of the
selected phase

SEL2 SEL3 g4
SEL1
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MAVOWATT 45

Trigger Criteria Setup For Power Disturbance Analysis

Author:
GOSSEN-METRAWATT / VMS / HG

FOA setup 5 ®Bl:2%:@83 | Voltage trigger criteria in accordance to EN 50160
=ald 1) 25% BHd €4——1—upper voltage limit (RMS value) v re
oL 2HT HA < lower voltage limit (RMS value) L2\
dil <L 13 #AA €¢————delta voltage limit (between two consecutive measured values) —
THOU ~ 3 288 <€——Ilimitfor Total Harmonic Distortion of the voltage (% value)
syll X BEE < limit for voltage unsymmetry in the 3-phase system (% value)
ofl] - Hz  BAA <€———upper limit for mains frequency (absolute Hz value)
ufll < Hz @B <4———Ilower limit for mains frequency (absolute Hz value)
printer of f
interwval AAAl
»statl Fselup
FOA setup S Ala29:blh Current trigger criteria
ol <R 18@as €——upper current limit (RMS value)
4 <A HEEaE €4——— lower current limit (RMS value)
dl - H HEEEA < delta current limit (between two consecutive measured values)
THDI -~ @B@ <4——limitfor Total Harmonic Distortion of the current (% value)
eyl <% @A  <€¢——limit for current unsymmetry in the 3-phase system (% value)
printer ot f _ _ o
interual  AEEL OR function for all set trigger criterias = .000
I. €. any appearing event will cause a trigger
>
c@@%@%\?
»ztatl rsetup SR
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MAVOWATT 45

General Setup For Power Disturbance Analysis 511G

GOSSEN-METRAWATT / VMS / HG

SEL2 SELS g 4
SEL1

A P
M RE
L3

L2 FFT

PDA
L MENU

E

POA setup 5 1v:\g:is
dizplay singlemode < display trigger mode (singlemode / rollmode)
»#peribds B2 < number of signal periods (cycles) for meas. duration (2/4/8/ 16)
rrangell G@EdlLl=L-atio 49— fixed voltage measuring range (72/ 120/ 600 V rms)
Fangel 1A=Iratin <€ fixed current measuring range (0.72/1 A rms)
phazes 1 < phase selection for PDA (1/2/3/1+2/1+3/2+3/ 1+2+3)
Faent Fsatup
&
K
S
@é@f\\
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MAVOWATT 45
Display Modes For PDA Function (1)

Author:
GOSSEN-METRAWATT / VMS / HG

PDA statistic U
S AZz19: 1k

SEL2 SELS g 4
SEL1

A

E
P

FOH :Etaﬁlil N TR T Individually for each phase and trigger criteria " e
.;. ................... El ............... E| .:. ............ E| the number_ of m_easured values_ exceeding the o
corresponding trigger level are listed

'; g g g (counters are reset after end of set interval)
THO: ~ a: B: H© - non-intermittend evaluation of the signals
= I @ A
of | g M i g
ui El G Example:

: Assumed Setup: oU 264 V
zstatll uU 216 V

syU 5%

PDA statistic | #periods 4
POA statl S 1T1@6:59 phases 123

oIl 8 I2 I3 interval 10 s
o o s o store  yes
T Bl Al A Assumed Event: continuous undervoltage (e.g. 200 V) in L1
4 B B G of a 240V-50 Hz-3phase-system
THD: 228 | B i Result: th; counter values being stored in intervals of 10 s
=y A A A will show

j -for uU1: 125 (=10s/ (4 x 0.02s)

-for syUl: 125 <55

else: 0 P

rztat] SR

MAVOWATT 45
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MAVOWATT 45

Display Modes For PDA Function (2) GOSSEN-METRAWATT / VMS / HG

SEL2 SEL3 gp 4
SEL1
A
Y
L3
L2

PDA
L MENU

E
P
REI

FFT

PDA event

FOH event S 17=E9:32

17z@%:88 w1l 2294
17287248 THOI1 1m@8
1Vze%zml wlll 2298
17z8%:88  THOI1 188A
17z@%:88 w1l 2294
17z@%:48 THOI1 1M@4
1vz@2:@8 wlll 2290
17:89:88 THOI1 1884
1Vze%zml wlll 2298
17z@9:88 THOI1 18@A

Feent FEetLy

In the sequence of appearance all events are listed with
- the time of event

- the criterion which has caused the trigger

- the measured value of the corresponding criterion

* non-intermittend evaluation of the signals if #periods = 16

&
S
e®
R

o";gé\ (YQA
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MAVOWATT 45

= . Author:

Display Modes For PDA Function (3) GOSSEN-METRAWATT / VMS / HG
PDA graphic
18 aned T _1rzl399 9 \When an event appears, then the time, the causing trigger |\ A
i1 ﬂ ﬂ ﬂ ﬂ criterion and the waveform of voltage and current of the " e ™

J'I U U U Il | affected phase will be stored and/or displayed

Recorded time window = 3850 samples x 20 uys =77 ms
(= 4 periods approx. @ 50 Hz)

oll JI" U "-,_ » intermittend evaluation of the signals
(no signal analysis for approx. 1.5 s or 7 s if storing to PC Card)

FOR araf T _1r:13:53 i  The displayed graph can be zoomed and scrolled in several steps
3144 . . . . .
to make short transients visible (for display setup singlemode only)
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MAVOWATT 45

Setup For Measurement Of Transients With Option TCM

Author:
GOSSEN-METRAWATT / VMS / HG

TCH setup 5 1m:23:48 | Setup menu 1: measurement parameters

» display Follmode <— display mode (singlemode / rollmode) " e
tangell &AAL)-LIratin<4— fixed voltage measuring range (72/120/600 V. ) EN o
tangel 1f=Iratin €—— fixed current measuring range (0.712/1A_ ) —
phases 1 < phase selection (1/2/3/1+2/1+3/ 243/ 1+2+3)

prtrigger I8 % <

pre-trigger (70/30/ 50/ 70 /90 % of recording window)

Up du

dt

sample ~ Uz 3 €&

saraf szetup \/ \/
TLM setup E 16:41:39 1 Setup menu 2: trigger parameters
#Up -~ U Lt HH <€4— absolute voltage trigger level (sampled value in Volts)

dil -~ Ll<m= 158 B8 <€——7— voltage slew-rate trigger (dU/dt in V/ms)

Ir < A HAAEE <€4—— absolute current trigger level (sampled value in Amps)

dl ~ A-m= ,AAAaAA <€——— current slew-rate trigger(dl/dt in A/ms)

— sampling interval (20/40/81/ 162/ 324 / 648 us)

Page 34

printer of § €———— activation of event-controlled printout (on/off)
interual  @ER]€—— printer/storage interval (not relevant for this function)
OR function for all set trigger criterias = .000 -
S
Il TCM is also applicable for DC signals !! S
raent reetup SE
MAVOWATT 45
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MAVOWATT 45

Display Modes of Transient Events with Option TCM

Author:
GOSSEN-METRAWATT / VMS / HG

TCHM Graf

2 1e13:59

TCM Graf

3gl.g

When an event appears,
then the time, the causing
trigger criterion and the wave
form of voltage and current
of the affected phase will be

stored and/or displayed.

recorded time window

= 3850 samples x sample interval
=7Tmsto2,5s

TCH Graft

T les39:3E

TCH Grat T

I HU Y

dle.9

U1

Jne.m

The displayed graph can be zoomed and scrolled in several steps to make short transients visible.

TCM Event

which they are recognized.

The table includes
- time of occurrence,
- cause of triggering and

TCHM Event. E lcablz1h
1638239 Lpl LAk T
16238239 Upl 1,3
16:32:39 Lpl L4355
16238239 dUi 153.5
16:4A:85 Lpl LE9E
16:4Az85 Lpl 174
16:4Az85 Lpl L9 3
16:4Azae 4l 154,35
16438 dUi L 83
+Event +Treset

Events are stored and listed in
the events table in the order in

- the relevant measured value

No non-intermittend evaluation of the signals:
TCM Graf: trigger deactivated during event

processing time for 2 s
(6 s if PC Card storage is active)

TCM Event: max. 40 events/s

SEL2 SEL3 gp 14
SEL1
A
Y
L3
L2

PDA
L MENU

E
P
REI

FFT

&
S
e®
R

e
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MAVOWATT 45

. . Author:
Measurements on Frequency Converters with Option TCM cossen-merrawatT/vms /HG

mains

Converter

DC
link

= am

rectifier

_—

%

el. switch

L1

Fai!

L2

H Fatl]

seL2 SEL3
SEL1
A
Y

L3
12 FFT

PDA
3""’ Y menu

motor

SEL4
E
P
REA

pulse-width modulated

output voltage

available quantities:

* neutral referenced voltages
also waveform (filtered signal)

 phase-to-phase voltages

* phase currents

also waveform (unfiltered signal)

» rotation frequency / ~ sense

» active / apparent / reactive power
» active / apparent / reactive energy

* power factors

L2 L3

[u]
Lo Lo
L1 L2 L3 L1
MAVOWATT 45
SELL MHum, 5 16:3L4z15
*Ul 2381 u
Uz 9.8 u
u3 Z38.8 u
I1 1.888
IZ 999.8 ma
I3 998.9 mn
f 58.88 Hz
ZHurm #5-H

uli
I oty l’" 1] 7]
"ﬂ’ ‘~~\ m
/] ( N u
/ N
/ >u/ VNN NA
/ AT IN N
r N
/ d { \ A N y
. / /1 \\ N /
N t
/// \ N NN /
g N N /
rd A NNK
NN \ / NNAV
\
N /]
N /
\\\_—”/

Prerequisite:
chopper frequency >1000 Hz
motor frequency 10...100 Hz
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MAVOWATT 45

Flicker Measurements with Option FSA GOSSEN-METRAWATT / VMS / HG

SEL2 SELS g 4
SEL1

Flicker: Physiological perception of light intensity variations of v ;

REI
L3

electrical lighting fixtures due to mains voltage fluctuations g

PDA
L MENU

Functional schematic of a flickermeter according to IEC/EN 61000-4-15 (IEC60868)

sampled values Simulation of the functional chain Lamp - Eye - Brain
of voltage signal |
Block 1 Block 2 Block 3 Block 4 Block 5
input gain dB
|_ | 3 — 0,3 ! i averaging AID rt li
b ’ . converter| non-linear
ll> ll> gesncllzgtrjil:;or B %% ;’g B | T seg:;g:? - low-pass filter sampling rate[— 1024 classes [ ?nl:g#:ce
- 1b : 1st order > 50 Hz classifier
Hz range 0 = -
adaption to 0.05 35100 selector - z
input voltage ]
Setting for short-term and
long-term examination
weighting filter squaring and smoothing statistical evaluation of flicker level
I —
rms > Output for half-cycle rms output for output for
valuation values, d;, d,,, d(t) instantaneous flicker indication of P, P
<&
S
\ A
> W
"3’1\?‘? \4
S
CHA\(E
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MAVOWATT 45

. . . Author:
Flicker Measurements with Option FSA GOSSEN-METRAWATT / VMS / HG
FlickerHum, 5% 13:z17:27 @ Evaluated Quantities i FE;E

06 F L] L? i LA (simultanuously for each individual phase)
.ﬁ;..i_-. ............. Elé.é.i:é";.é.é"]:éuélé.é.éli:'" Pst _ Short-term flicker
dras ~5iTT2 img iz Iv Flicker level within a short-term interval (selectable fli. int.:1 or 10 minutes)

do % HE5 213 HEd dmax — Maximum relative voltage change
dt 530 23T 32 g3 Within the short-term interval: the maximum difference between the highest
: : : and lowest level (10ms rms values) of a voltage variation event

dc — Relative constant voltage deviation
Within the short-term interval: the maximum difference which occured between
two constant voltage levels, within them at least one voltage variation occured

dt>3% — Maximum duration of relative voltage change >3%
Within the short-term interval: the longest duration within a voltage variation
On event during which the relative voltage change was >3%

e | PIt—Long-term flicker
Flicker level within a long-term interval; results from 12 consecutive Pst values

Additionally displayed informations

396 (example) — Remaining time of interval

Remaining number of seconds till end of currently running interval, i. e. till
refresh and storage of evaluated quantities

d [t

12 (example) — Elapsed intervals &« \9&
. Number of intervals elapsed since begin of measurement a&ﬁ?&%
t t2 t t @0%§@V®
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METRAwin 45
Display Modes of Recorded Data

Author:
GOSSEN-METRAWATT / VMS / HG

Y-t Recorder (Continuous-line Recorder)

= GOSSEN-METRAWATT
File Setup Zoom Help

[ [FlwEE B[] A

METRAwin 45 [~ [=]

Y-t Recorder (Transient Recorder)

= GOSSEN-METRAWATT
File Setup Zoom Help

Ex == e v S e

METRAwin 45 [~ [=]

* Up to four channels are displayed online / offline
* Y and t axes can be zoomed in/out

« Data can be analysed by means of two cursors
e.g. Min./Max./Avr./Delta inbetween cursor positions

Trig: OFF Status: Browsing File 7DAY_PWR.MDF ' Trig: ol1 Status: Browsing File PDADMO1E_MDF '
Chan: 1234567830 File: Records: 10033 Intry. 01:00 A‘ Chan: 12 File: Records: 3840 Intrv. 000002 A‘
50 kw 50 A I
50 k: 500 v
50 k:f:[ PDA graF- inrush cumrent of a power supply
1 oot _M . ! . W . R . . . .
* S5EL4 num: 10|mains quantities recorded over a periode of 7 days in intervals of| 1 minute
CH1: sum active p. ' ' ' ' ' ' ' '
CHZ: sum react. pur
CH3: sum appar. p. I CH1: 1 0
CH4: sum pur fact. CHE: L1 \/ \/
1] k' 3
0 kvar . . . . . . . .
1] kVA
1] cos® 50 A I
MM/DD-HH [121018 [1211-00 [12m106 12112 [1211118 [12012-00 -500 v
+ 1 5 MILMIC | 00 m 02 03 |04 |05 06 07
Channel: [[ Min: Avr: Max: Curs: » 1996.12.12 00:02-44 [+01 - 00:00] Channel: [[ Min: Avr: Max: Curs: » 1997.03.12 12:46:17.03714 [+0,02002)
I1 M 3879k 9,586 k 2972 k 6,691 k 5,247 KW -1.444 k I1 M -43,99 3. 7m 15.87 -2,952 m -101.9 mA 98,94 m
Iz M 8423 5103 k 8.692 k 4876 k 3.422 kvar -1.454 k 12 M -3135 -1.433 310.3 1756 m 2007 ¥ -21.92
I3 M 4685k 10,96 k 2979k 8.280 k 6.290 kVA -1.990 k
4 M 0,789 0.864 0,998 0,808 0,834 cos* 0,026

* Voltage and current signals being recorded with
MAVOWATT functions PDA/TCM Graf to PC Card
can be analysed with time resolution up to 20 ps
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METRAwin 45
Display Modes of Recorded Data

Author:
GOSSEN-METRAWATT / VMS / HG

Y-t Bar Graph

FFT Bar Graph (Spectrum Analysis)

* Instead of continuous-line display mode the values
of selectable individual channels can be displayed
as vertical bars

 For data analysis three cursors are available

© GOSSEN-METRAWATT METRAwin 10 Trig: OFF Status: Browsing File FFTTABL3.MDE _ _ I
File Setup Zoom Help Chan: 1-12 File: Records: 57 Intrv. 01:00 recording interval (1 minute) A'
SEE 1IE2E C1: L3I = = ave shape -
EI!IEI w—l 2143 A ot cu.rfent fundamental reconstructed wave shape :
Tng: OFF Status: Browsing Data ‘I (displayed bat has cut length) (available onty when harmanic
Chan: 1234567890 Records: 10033 Intrv. 01:00 4 _ have been recorded in display
10 kvar | X U0 =DC eomponent made FFT Tab. 11/2/%)
Lt
BN walue of ‘
curtent I.'.‘.F.‘.........................‘
fundamental RME value of selected 4 cvesorindicates selected harmanic (here: 15)
01: 2304 A 15: 7.866 mA harmonic l].32\ |[ 180.0 7] phase angle of selected current hatrmonic vs. voltage fundamental
Btz asum 4 Cz: L3u ‘1value of gelected current harmonic o
4411 ¥ L] | vilde of cutrent fandamental x100%
T axis sealed
to strongest limits for voltage harmonics according to EN50160
harmonic
phase angle of selected voltage hatmonie ve. voltage ﬁmdamental|
/ active power of the selected harmonic
(hegative polarity indicates that the measured consumer
RIS walue of iz a distortion generator of the selected hatmonic)
0 kvar - T voltage ’ . - I [ | T T A —— - R
HH:MM |08:50 09:00 09:10 |09:20 |09:30 09:40 |o¢ »C3 fundamental RIS value of selected phase angle between voltage and cusrent
4 _I 01: 2253 ¥ 15: 1,153 ¥ hamonic 1 0. 52] [(169.4 %) 8.9147 mw, |-0106 *  ofthe selected harmonic
Channel: [F Min: Ave: Max. | Curs: < 1996.12.07 09:02:44 [26) 1998.01.16 12:43:55 Record 9 off 57 total no of records] [ phase select bution H—3
12 M 2,369 k 5,386 k 8390 k 8.390 k 2,414 kvar - | | |
»=< 08.41 kvar i
reco.rdmg date and time wvalue of selected voltage harmonic L 1005 1o, of displayed record
of displayed recard walue of voltage fundamerntal °

« Voltage and current harmonics being recorded to
PC Card with MAVOWATT function FFT Tab. are
displayed as frequency spectrum with vertical bars

* Boarder lines of several standard limit values and a
reconstructed waveform can be shown additionally

&
Q%‘?
S
&
Vgo o8
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METRAwin 45

Display Modes of Recorded Data

Data Logger (Numerical Table)

Author:
GOSSEN-METRAWATT / VMS / HG

Multimeter (Online Meter)

= GOSSEN-METRAWATT METRAwin 45 [~ ]3] = GOSSEN-METRAWATT METRAwin 45 [-] 2]
File Setup Help Datei Einstellung Hilfe
FAFEEEEEEEEEEEE R ER N EEEE ) e = EEEE EEEE

Trig: OFF Status: Browsing File UEBUNG4A.MDF l Trig: AUS ,_—A-PFNAHME ab 1996.12.03 17:08:46
Chan: 1-14 File: Hecords: 30 Intv. 10,0 i Kanal: 12 Ml 36 Intv. 0:01.00 |
Curs: CHE: =51  CHE =52  CH7: =53  CHE 51 CHE: SZ  CHID 53 CHITWE1  CHIZWP2  CHIZWEE  CHId: WP+ Kan 1 Kan 2
1907.08.18 WA VA WA VA WA VA wvh wh wvh wh an an
12:21:32 I I N - I I N [ ] 220 23 . 100
A A A A A A A A A A Q 0
1z1012 BED 3257 249 1 3203 3280 250, 2,770 2,565 2,088 7,723 'L\ qo
1210:22 2738 282,1 7110 L 3277 250, 3,386 2,501 2,528 0,425 \ | I |
121232 2302 50,3 1721 231 2620 1985 3803 4,083 2803 10,58 Q it [ 1, Wy L A ;
12:19:42 2370 300,38 2613 3032 38541 2637 4413 4,758 3453 1252 Q \\\\\ -"f/;/ \’\ y ! ; 0
12:10:52 3070 356,1 2627 3231 357 4 2638 5,003 5,557 4,015 14,57 m \\\\\ //’,// 0 " ; 0
12:20:02 58 62,8 2631 ] 3681 268,0 5,705 5,370 4,577 16,74 D o, I3
1220012 TS 345,2 1715 88 3650 260,1 5,501 7,153 4,085 1851 \\\ /// s /
12:20:22 L 421,3 1473 82 4723 1478 7,204 2,087 5,288 20,58
12:20:32 347 4 448,5 1484 3744 467 1 1588 7,084 0,103 5,582 22,55
12:20:42 3723 442,0 1388 74,2 dda 1 249,2 2,705 10,10 5,083 24,88
12:20:62 3705 4427 247 4 71,7 4837 248,0 0622 11,10 6,402 27,21 { —l
12:21:02 325 448,8 2412 734 4408 248,2 10,45 12,11 7,008 20,57
122112 37a 1 434,0 2802 3748 4808 281,2 11,28 13,08 7,542 3102 1, v | mA
: . \ . . . : ! : . . C3 [ min 17.49 kw 14:43:26 C 4 ™ min 0.634 cos™ 14:45:45
12:21:52 2337 3362 4830 2430 2497 4633 12316 16,28 11,26 40,67 [
12:22:02 2628 300,2 4352 2633 3010 462,38 13,74 16,03 12,20 42,87 3 P [ max 17.98 kKW 14:45:45 o4 PF1 ™ max 0.648 cos* 14:43:26
122212 2625 00,7 4118 262,8 3003 4275 14,32 17 50 12,08 4501
12:22:22 2631 300,5 4158 2637 3013 4283 14,00 18,28 13,08 47,18 [ hold ™ hold
122232 2631 208,3 3080 2634 3013 4718 15,40 18,04 14,54 40,27
122242 2700 2375 3604 78,5 2378 60,7 16,11 1947 15,53 51,21
12:22:62 4513 2572 3723 4az,1 2030 380,58 17,08 20,04 16,43 53,58
122302 44 1 204,80 3021 441,58 4877 202,58 18,08 20,01 17,27 56,25
122312 ELe] 58,1 4880 5075 487 4 4674 19,11 21,04 18,25 59,30
122322 5058 4804 4586,3 507,2 4833 467,3 20,24 23,02 10,24 62,51
122332 4025 442,3 4412 44,5 4338 4524 71,25 24,04 20,20 5,50 l ' o
122342 2082 2012 2458 44,5 3445 2881 71,57 24,70 20,73 67,20 M kW M C08s
122362 2080 266,4 1213 208,3 2704 2250 22,33 25,30 7113 68,75
12:24:02 2082 2225 1633 2084 2228 1635 22,78 25,70 2147 70,05
0 100 kw -1 cos® 1 cos®
I|||I|I|I|I|||I|I|I|I|||I IIII|||||I|||||||||I|||||IIII

 Time and numerical values of up to 10 channels are
displayed in tabular format

* A selectable range of data can simply be copied to
clipboard and exported (pasted) to other programs
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* Currently measured values of up to four channels
being received online are displayed as analog or
digital meter



Author:
GOSSEN-METRAWATT / VMS / HG

Indication Description Order No.

MAVOWATT 45 L MAVOWATT 45 Energy Analyser with basic functions M815C
(power and energy analysis),
incl. power cord, RS232 cable, 3 pairs of measuring leads, 2 jumper leads,
diskette with software for changing the info text language (D/GB/F/I/E),
carrying bag, operating manual

MAVOWATT 45 S MAVOWATT 45 Energy Analyser with basic and optional functions M815E
(power and energy analysis, FFT, PDA, TCM, FSA),
incl. power cord, RS232 cable, 3 pairs of measuring leads, 2 jumper leads,
diskette with software for changing the info text language (D/GB/F/I/E),
transport case, 3 passive current clamps Z823B, operating manual

MAVO-FFT Option for Harmonics Analysis (diskette for firmware installation) Z850B
MAVO-PDA Option for Power Disturbance Analysis (diskette for firmware installation) Z851B
MAVO-TCM Option for Transients and Converter Measurements (diskette for firmw. install.) Z851C
MAVO-FSA Option for Flicker Analysis (diskette for firmware installation) Z851D
SECUTEST PSI Printer module incl. color ribbon and 2 paper rolls GTM5016000R0001
METRAwin 45 PC software for data readout and recording, analysis and documentation /Z852B
MAVO-RC8 8 MB Flash memory PC Card (PCMCIA, AMD Series C, 5 V) Z845D
USV Pulsar EL2 Uninterruptable Power Supply (4 minutes @ 200VA; 30 minutes @ 30VA) /Z864B

& @@Q’&

(ooigé\tv@\
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Author:
GOSSEN-METRAWATT / VMS / HG

Indication Description Order No.
Z860A Plug-in shunt resistor 50€2, 0.2%, 1.5W (1V/20mA) Z860A
Z861A Plug-in shunt resistor 1Q, 0.2%, 1.5W (1V/1A) Z861A
Z862A Plug-in shunt resistor 0.05Q, 0.2%, 1.5W (250mV/5A) Z862A
Z863A Plug-in shunt resistor 0.01Q, 0.2%, 1.5W (160mV/16A) Z863A
Z201A Clip-on current-voltage transformer, active, 17Aac, 24Adc, w. battery Z201A
Z202A Clip-on current-voltage transformer, active, 20/200Aac, 30/300Adc, w. battery Z202A
Z203A Clip-on current-voltage transformer, active, 200/1000Aac, 300/1000Adc, w. batt. Z203A
WZ12F Clip-on current-voltage transformer, passive, 15Aac/1.5V, 45Hz...500Hz Z823E
WZ12E Clip-on current-voltage transformer, passive, 150Aac/1.5V, 45Hz...500Hz Z823D
Z823B Clip-on current-voltage transformer, passive, 1000Aac/1V, 45Hz...10kHz Z823B
Z2821B Clip-on current-voltage transformer, passive, 3000Aac/1V, 30Hz...5kHz Z821B
AF11A Ampflex flexible current sensor, 5...1000Aac Z207D
AF033A Ampflex flexible current sensor, 5...17/170Aac Z207A
AF33A Ampflex flexible current sensor, 5... 170/1700Aac Z207B
AF101A Ampflex flexible current sensor, 5...1000/10000Aac Z207C
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