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The High-End Energy Analyser



Version 27.06.00Page 2

Author:
GOSSEN-METRAWATT / VMS / HG

MAVOWATT 45

MAVOWATT 45
3 Analysers In 1 Housing

»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 50th 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 µs duration and up to1500 Vp

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

»METRAwin 45:  Analysis software
   for recording, presentation and extended interpretation
   of measurements (online / offline from memory card)
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MAVOWATT 45
Latest Technology

three isolated measuring systems

16 bit resolution

50 kHz sampling rate for each input

highly protected inputs
U / I inputs: overvoltage CAT IV max. 600V
supply input: overvoltage CAT III

ADC = Analog/Digital Converter
DSP = Digital Signal Processor
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MAVOWATT 45
Meter Inputs

Dig In

 L1    L2     L3

U

I

1     2    3    4    5

6     7    8    9

P4
P5
P6
counter

S0: 24 V

MAVOWATT 45
Dig. In
(9 way Sub-D socket)

      digital inputs for energy counter pulse trains
- S0 compatible
- adjustable counter constants

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

      current measurement inputs (max. 1 V)
- for connection of (clamp-on) I to U transducers or shunts
- adjustable scaling factors 
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MAVOWATT 45
Front Panel

Alarm
Output
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MAVOWATT 45
Easy Use Due To Menu Guidance

Main
Display

Menu Line

Head Line

SEL1 - 4
Setup Menu
meas.qty.
meas.type
insert
delete
default

Device
Setup Menu
general
limits
zones
printer

Operating 
Mode Menu
Sample/Hold
sync.
PC-Card 
hardcopy
setup

Function Switch Position
Display Mode Operating Mode

Time

Display Mode Menus
BASIC
FUNCTIONS
numeric
bar
statistic
tabular
graphics
wave

FFT
OPTION
numeric
stat. THD
stat. I
stat. U
graf. L1/2/3
tab. L1/2/3
tab. L1/2/3 %

TCM / PDA
OPTION
stat. U
stat. I
event
graf

FSA
OPTION
numeric
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MAVOWATT 45
Dual Language Setup Menus

General Settings
display contrast (00 ... 99)
menu language (GB / D /F / I)
actual time (hh:mm:ss)
actual date (DD:MM:YY)
type of mains system
- 2/4 wire: I1, I2, I3 measured
- 3 wire: I1, I3 measured,

I2 calculated

Measurement Settings
refresh cycle (1s ... 3600 s)
current scaling factor (xxx A/V)
voltage scaling factor (xxx V/V)
interval print (on / off)
time interval (1s ...1800 s)
- for MIN / MAX / AVR values
- for interval print
- for recording to memory

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
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MAVOWATT 45
Storage Facilities

PCMCIA
Memory Card

      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

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

PC Card
PCMCIA
flash memory

 Eject Button
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MAVOWATT 45
Parameters For Recording To PC-Card

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)
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MAVOWATT 45
Display Modes For Power Analysis (1)

L1
MENU

L2

L3

Y

SEL1
SEL2 SEL3 SEL4

E

P

REP

FFT

PDA

∆numerical mode

• 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

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

statistical mode

• 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
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MAVOWATT 45
Display Modes For Power Analysis (2)

• 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

tabular mode graphics mode

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

• in HOLD mode graphs can
be analyzed with a cursor
being moved by cursor keys

waveform mode

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

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

L1
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L3

Y

SEL1
SEL2 SEL3 SEL4
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FFT
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MAVOWATT 45
Display Modes For Energy Analysis

numerical bar

tabular graphics

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆

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
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MAVOWATT 45
Display Modes For Power Demand Analysis

numerical statistic

tabular graphics

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆

Power demand of the
current period (trend power)
- measured via the
  analog inputs

Power demand of the
current period (trend power)
- measured via the
  digital counter inputs
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MAVOWATT 45
Setup For Power Demand And Energy Analysis

integration time for power demand calculation
(60 - 3600 s)

counter input constants (0.1 - 99999 counts/kWh)

period/interval synchronisation (time / external)
power factor setpoint for calculation of correction
power DQ (0.01 - 1.00)
enable printer for hardcopy (on/off)
time interval for printing and/or storage to PC Card;
integration time for MIN/MAX/AVR values (1 - 1800 s)
reset energy counter values to zero (yes/no)

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA
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MAVOWATT 45
Measuring Principal Of Power And Energy Analysis
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meas. interval = adjustable cycle time (1 s...30 min)

cycle  n cycle  n+1

sampling interval = 20 µs

meas. period = 20 cycles of U1signal
(= approx. 400 ms @ 50 Hz)
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Registration of Mean and Extremum Values

FIFO Register
print-out if printer on
PC-Card if store yes

240

230

220

231,5
231,5
231,5
231,5

229,5
231,5
229,5
230,5

228,5
231,5
228,5
229,8

227,0
230,5
227,0
228,8

228,0
231,5
228,0
229,4

230,5
231,5
228,0
229,6

237,0
237,0
228,0
230,8

235,0
237,0
228,0
231,4

234,0
237,0
228,0
231,8

235,5
237,0
228,0
232,2

232,0
237,0
228,0
232,2

230,5
230,5
230,5 
230,5

229,0
230,5
229,0
229,8

U1
����✝

✝✝

✝U1
����✝

✝✝

✝U1
����✝

✝✝

✝U1

U[Vrms]

 period = 900s

 interval = 10s

 cycle time = 1s

resulting
meas. value

sampling of signal over
20 per.= 400ms@50Hz

U1 = f(t)
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MAVOWATT 45
SEL1 ... 4 = User Defined SELection Of Quantities

           Example for 10 selected quantities in SEL3:
----------voltage at L1 (instantaneous RMS value)
----------current in L1 (mean value within interval)
---------- current in L1 (MAX value within interval)
---------- current in L1 (MIN value within interval))
---------- current in L1 (instantaneous RMS value)
----------apparent power in L1 (instantaneous value)
----------active power in L1 (instantaneous value)
----------reactive power in L1 (instantaneous value)
----------active energy in L1 (since reset of counter)
----------trend power of the current period in L1

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆Four menues with up to 20 (2 x
10) free selectable quantities

SEL4:
- The values of all quantities in
  this menu can be stored on
  PC Card

- The leading four quantities in
  this menu can be verified with
  adjustable MIN/MAX limits
  for ALARM signalisation
  and/or event print-out
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MAVOWATT 45
Setup For SELected Measured Quantities

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

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆
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MAVOWATT 45
Harmonics Analysis With Option MAVO-FFT

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆

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

 analysis up to 50th harmonic
- in power systems with line frequency up to 400 Hz

 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. I
   according to IEC / EN 61000-3-2
   class A, B, C, D  (former DIN VDE 0555-2)

GOSSEN-METRAWATT

MAVO-FFT

16 periods = 320 ms @ 50 Hz
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MAVOWATT 45
Important Standards For Mains Quality

International National (Germany)

Supplier:
EN 50160 DIN EN 50160 Voltage characteristics of electricity

VDE 0839 T160 supplied by public distribution systems

Consumer:
IEC 61000-3-2 DIN EN 61000-3-2 Limits for harmonic current emissions
EN 61000-3-2 VDE 0838T2 (equipment input current ≤16A)
(former IEC 555-2) Classes A, B, C, D

IEC 61000-3-3 DIN EN 61000-3-3 Limitations of voltage fluctuations and flicker 
EN 61000-3-3 in low-voltage supply systems for equipment 

with rated current ≤16A

Basis: EC regulations
EMC law
CE mark
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MAVOWATT 45
Classification Of Consumers As Per EN 61000-3-2

symmetrical 
3-phase device?

yes
Class A

yes

no

no

handheld 
electric tool? Class B

yes 

no

lighting
fixture? Class C

i = f (t)

π/3 π/3

π

î /3

0

95%boarder for
specific waveform

yes noel. device
with specific waveform

and P <= 600 W?

motor-
driven? Class D

yes no
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calculation  (FFT analysis)

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

MAVOWATT 45
Measuring Principal Of Harmonics Analysis (1)

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆

For modes FFT num / FFT stat THD / FFT stat U / FFT stat I
• non-intermittend evaluation of the signals
• real-time operation
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MAVOWATT 45
Measuring Principal Of Harmonics Analysis (2)

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆For modes FFT graf L1/L2/L3 / FFT tab L1/L2/L3/ FFT tab L1%/L2%/L3%
• intermittend evaluation of the signals

meas. duration = 16 periods of U1signal
(= 320 ms @ 50 Hz)
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meas. interval = adjustable cycle time (1 s...30 min)

cycle  n cycle  n+1

sampling interval = 20 µs
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MAVOWATT 45
Display Modes For Harmonics Analysis (1)

  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.

FFT numerical

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆
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MAVOWATT 45
Display Modes For Harmonics Analysis (2)

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

FFT stat. THD

•  non-intermittend evaluation of the signals
•  samples integration time 
   = 16 periods of fundamental frequency
    approx. 3 counts per second @ 50 Hz

number of counts within the specified class
(counters are reset after end of set interval)

THD classes

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
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FFT

PDA

∆
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MAVOWATT 45
Display Modes For Harmonics Analysis (3)

FFT statistic I

Example: Compliance test of a PC's  mains current harmonics vs. EN 61000-3-2 limits
SETUP: limits = D  (classification of consumers)

interval = 600 s (as per EN 61000-3-2)
remaining parameters are not relevant

→=No. of measurements within interval = 600 s / 320 ms = 1875
according to standard  5 % of the measurements (= 94)  may exceed the limits
→=displayed counts < 94 : unit meets standard  limits
     displayed counts  >94 : unit does not comply

  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)

FFT statistic U
  compliance test to the limits for harmonic distortions

of the voltage
according to EN 50160 (IEC/EN 61000-2-2)

number of counts exceeding the limits
(counters are reset after end of set interval)

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆
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MAVOWATT 45
Display Modes For Harmonics Analysis (4)

• 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 grafic L1/L2/L3

• 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

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

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

L1/L2/L3 wave

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆
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MAVOWATT 45
Trigger Criteria Setup For Power Disturbance Analysis

Voltage trigger criteria in accordance to EN 50160
upper voltage limit (RMS value)
lower voltage limit (RMS value)
delta voltage limit (between two consecutive measured values)
limit for Total Harmonic Distortion of  the voltage (% value)
limit for voltage unsymmetry in the 3-phase system (% value)
upper limit for mains frequency (absolute Hz value)
lower limit for mains frequency (absolute Hz value)

Current trigger criteria 
upper current limit (RMS value)
lower current limit (RMS value)
delta current limit (between two consecutive measured values)
limit for Total Harmonic Distortion of  the current (% value)
limit for current unsymmetry in the 3-phase system (% value)

OR function for all set trigger criterias ≠=.000
i. e. any appearing event will cause a trigger

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆
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MAVOWATT 45
General Setup For Power Disturbance Analysis

display trigger mode (singlemode / rollmode)
number of signal periods (cycles) for meas. duration (2 / 4 / 8 / 16)
fixed voltage measuring range (12 / 120 / 600 V rms)
fixed current measuring range (0.12 / 1 A rms)
phase selection for PDA (1 / 2 / 3 / 1+2 / 1+3 / 2+3 / 1+2+3)

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆
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MAVOWATT 45
Display Modes For PDA Function (1)

Individually for each phase and trigger criteria
the number of measured values exceeding the
corresponding trigger level are listed
(counters are reset after end of set interval)

•  non-intermittend evaluation of the signals

PDA statistic U

PDA statistic I

Example:
Assumed Setup: oU 264 V

uU 216 V
syU     5 %
#periods     4
phases 123
interval   10 s
store yes

Assumed Event: continuous undervoltage (e.g. 200 V) in L1 
of a 240V-50 Hz-3phase-system

Result: the counter values being stored in intervals of 10 s 
will show
-for uU1: 125  (= 10s / (4 x 0.02s)
-for syU1: 125
else:     0

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆



Version 27.06.00Page 32

Author:
GOSSEN-METRAWATT / VMS / HG

MAVOWATT 45

MAVOWATT 45
Display Modes For PDA Function (2)

PDA event

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

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆
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MAVOWATT 45
Display Modes For PDA Function (3)
PDA graphic

When an event appears, then the time, the causing trigger
criterion and the waveform of voltage and current of the
affected phase will be stored and/or displayed

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

• intermittend evaluation of the signals
  (no signal analysis for approx. 1.5 s or 7 s if storing to PC Card)

The displayed graph can be zoomed and scrolled in several steps
to make short transients visible (for display setup singlemode only)

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA
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MAVOWATT 45
Setup For Measurement Of Transients With Option TCM

Setup menu 1: measurement parameters
display mode (singlemode / rollmode)
fixed voltage measuring range (12 / 120 / 600 Vrms)
fixed current measuring range (0.12 / 1 Arms)
phase selection (1 / 2 / 3 / 1+2 / 1+3 / 2+3 / 1+2+3)
pre-trigger (10 / 30 / 50 / 70 /90 % of recording window)

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
REP

FFT

PDA

∆

Setup menu 2: trigger parameters
absolute voltage trigger level (sampled value in Volts)
voltage slew-rate trigger (dU/dt in V/ms)
absolute current trigger level (sampled value in Amps)
current slew-rate trigger(dI/dt in A/ms)
sampling interval (20 / 40 / 81/ 162 / 324 / 648 µs)
activation of event-controlled printout (on/off)
printer/storage interval (not relevant for this function)

OR function for all set trigger criterias ≠=.000

!! TCM is also applicable for DC signals !!
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MAVOWATT 45
Display Modes of Transient Events with Option TCM

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

TCM Graf
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
= 77 ms to 2,5 s
The displayed graph can be zoomed and scrolled in several steps to make short transients visible.

TCM Event
Events are stored and listed in
the events table in the order in
which they are recognized.
The table includes
- time of occurrence,
- cause of triggering and
- the relevant measured value

L1 MENU

L2
L3

Y

SEL1
SEL2 SEL3 SEL4

E

P
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FFT

PDA
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MAVOWATT 45
Measurements on Frequency Converters with Option TCM

pulse-width modulated
output voltageM

mains

rectifier el. switch

3~
motor

DC
link

MAVOWATT 45

Converter

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

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

L1
MENU

L2

L3

Y

SEL1
SEL2 SEL3 SEL4

E

P

REP

FFT
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MAVOWATT 45
Flicker Measurements with Option FSA

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

Flicker: Physiological perception of light intensity variations of
electrical lighting fixtures due to mains voltage fluctuations

0

1

8.8 Hz

0,3
1,0
3,0
10

range
selector

∆∆∆∆V
V%

Hz

0.05 35 100

-60

dB
0

-3 A/D converter
sampling rate
≥≥≥≥ 50 Hz

non-linear
1024 classes
classifier

output
interface

output for
indication of Pst, Plt

Output for half-cycle rms
values, dc, dmax, d(t)

rms
valuation

adaption to
input voltage

demodulator 
& squaring

input gain

Block 1 Block 2 Block 3

sampled values
of voltage signal

Block 4 Block 5

weighting filter

squaring
element

averaging
low-pass filter
1st order

squaring and smoothing

output for
instantaneous flicker

Simulation of the functional chain Lamp - Eye - Brain

statistical evaluation of flicker level

Setting for short-term and
long-term examination
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MAVOWATT 45
Flicker Measurements with Option FSA

Evaluated Quantities
(simultanuously for each individual phase)
Pst – Short-term flicker
Flicker level within a short-term interval (selectable fli. int.:1 or 10 minutes)
dmax – Maximum relative voltage change
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
event during which the relative voltage change was >3%
Plt – 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
12 (example) – Elapsed intervals
Number of intervals elapsed since begin of measurement
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METRAwin 45
Display Modes of Recorded Data

Y-t Recorder (Continuous-line Recorder)

• 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

Y-t Recorder (Transient Recorder)

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

Y-t Bar Graph

• 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

FFT Bar Graph (Spectrum Analysis)

• 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
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METRAwin 45
Display Modes of Recorded Data

Data Logger (Numerical Table)

• 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

Multimeter (Online Meter)

• Currently measured values of up to four channels
  being received online are displayed as analog or
  digital meter 
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MAVOWATT 45
Product Sets, Options and Accessories
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
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MAVOWATT 45
Accessory for Current Measurement
Indication Description Order No.
Z860A Plug-in shunt resistor 50Ω, 0.2%, 1.5W (1V/20mA) Z860A
Z861A Plug-in shunt resistor 1Ω, 0.2%, 1.5W (1V/1A) Z861A
Z862A Plug-in shunt resistor 0.05Ω, 0.2%, 1.5W (250mV/5A) Z862A
Z863A Plug-in shunt resistor 0.01Ω, 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
Z821B 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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THANK YOU!
for your interest


