i Power Quality Monitoring with MAVOLOG 10




MAVOLOG 10 .

Reasons and Basis for Monitoring of Power Quality GOSSEN-METRAWATT / VMS / HG

General

*Consciousness for Power Quality increases worldwide

Privatisation of power utilities and de-regulation of energy market

*Increasing number of non-linear consumers leads to rising voltage disturbances
*Disturbances create power losses and malfunctions of appliances

New Regulations inside European Community
*Since 1995: Law for Product Liability

*Since 1996: Law for Electro-Magnetic Compatibility
*Since 1998: Law for Economy of Energy

The European ,,Mains Quality“ standard EN 50160

*\Voltage characteristics of electricity supplied by public distribution systems

Definition of parameters and quality criteria for medium and low voltage three-phase networks
*Description of random events like voltage dips and interruptions

The EMC standards IEC 61000 / EN 61000
*EN 61000-2 Compatibility levels
«2-2 Compatibility levels for low-frequency conducted disturbances
EN 61000-3 Limits, Emission Levels
«3-2 Limit values for harmonic current from instruments with <16A per phase

+3-3 Limitation of voltage fluctuations and flicker in low-voltage supply systems é\%@‘&
*EN 61000-4 Testing and measuring techniques (ﬁ\qyy
S¥E M
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MAVOLOG 10

Mains Voltage Parameters according to EN 50160 e

GOSSEN-METRAWATT / VMS / HG
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MAVOLOG 10
EN 50160 Quality Criteria at a Glance

Author:

GOSSEN-METRAWATT / VMS / HG

Parameter Characteristic Measuring cycle Campaign Evaluation by
duration MAVOLOG 10

Frequency 50 Hz +0,5 Hz 10-sec mean value 1 week /
during 95% of a week;
50 Hz +4% / -6% continuously

Slow voltage variation |Un +10 % 10-min mean value 1 week /
during 95% of a week;
Un +10/-15 % continuously

Flicker Long-term flicker severity Plt< 1 |2 h 1 week J
during 95% of a week (acc. EN 61000-4-15)

Unbalance <2% 10-min mean value 1 week /
during 95% of a week

Harmonics < definite individual limits 10-min mean value 1 week /

Unz ... Unao and THD < 8% for each harmonic
during 95% of a week (acc. EN 61000-4-7)

Interharmonics TBD TBD 1 week —

Signalling voltages < frequency dependent limits 3-sec mean value 1 day —
during 99 % of a day

Voltage dips number <10 ... 1000 / year; 10-ms rms value 1 year J
of which >50% with duration <1s | 40%Un <U1oms<90%Un

Short voltage number <10 ... 1000 / year; 10-ms rms value 1 year /

interruptions of which >70% with duration <1s | U4pns<1%Un

Long voltage number <10 ... 50 / year 1 year /

interruptions with duration >3 min

Temporary overvoltage | number <10 ... 1000 / year,; 10-ms rms value 1 year J

(L-N)

of which >70% with duration <1s

Uioms >110%Un

Transient overvoltage
(L-N)

<6kV/ps..ms

N

Characteristics
with definite
thresholds

for normal
operating
conditions

Characteristics

} with indicative

thresholds

Qs
\§<,
&5
S
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MAVOLOG 10 utror

The Mains Analyzer GOSSEN-METRAWATT / VMS / HG

ettt e O Ty
R o ey

Interval Recorder

Events Logger

® Over/Undervoltage ® Voltages V
® Voltage Unbalance | : =SS 0 Frequency Hz
® Voltage Dips & Swells : e ™ Currents A
® Over/Underfrequency o W Power W, VA, var
¥ Harmonics,THD, Flicker ® Energy Wh, varh

¢ Harmonics,THD V, A, %

MainsQuality Analyzer #Flicker P_, P,
st?

® EN 50 160 Limits

© NRS 048-2 (SouthAfrica) | ® ® | | P
Dips Classification S S
PS reatl ® with all models ™ with S-model only @ optional @%{\é‘iﬁ
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MAVOLOG 10 st

The SYStem Components GOSSEN-METRAWATT / VMS / HG

MAVOLOG BP MAVOLOG 10

3-phase Mains Analyser

MAVOLOG PS/C ! METRAwin 10 &

PC.doc-Access
for MAVOLOG

S/ |

METRAwin 10 &
PC.doc-Access
for MAVOLOG
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Power Supply and ! Battery Pack
Interface Converter:

© METRAwin 10
- device setup
- data readout

__ ""‘ MAVOLOG 10 S
| ——20400VAC max. § AAC '

TERETRSE e, s o ae

Uy _ :
® e o 0 o eeceee

- data analysis

©® Supply unit for five ® Four models with or without

® For uninterrupted

® PC.doc-Access

MAVOLOG 10 i supply during AC fail i - current measuring inputs - database
IN: 230VAC . i -single-line LC display ey i
OUT: 24V DC : T eleh e e . - flicker and harmonics analysis ; grofoc'oFl)s
o Bidirectional RS232 | © 'Crgﬁﬁfl‘lteef charge e
to RS485 converter | | S @V&Q’v '
! ! SN
S¥E M
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MAVOLOG 10
The Different Models

Author:
GOSSEN-METRAWATT / VMS / HG

MAVOLOG 10L +FFT/FSA

A B 1 2

(PXPXOXP) “ 0
RS485 Relay U 24V
N
Ll
MAVOLOG 10 L
l_ 230/400 V AC

o
U, U, Us; U

T
O O 0O (1

Simultanuous

Interval Recorder,

Events Logger,

Mains Quality Analyzer for
® Voltages U, & Uype Or U,
® Frequency f

MAVOLOG 10N +FFT/FSA

A B 1 2

(OXPXOXP) “ “
RS485 Relay U 24V
CEA
Ll

MAVOLOG 10 N

— 230/400 V AC —
l‘|L1 l‘|L2 UL3 U +

OO 06 O 0

Extension vs. MAVOLOG 10L:
Single-line LC display
for on-site readout of

® measured or analysed values
of 10 selectable quantities

® device setup parameters

MAVOLOG 10S +FFT/FSA

em
cn

A 1
Q0O
RS4 Rela

i,_
U,

24V

3
[}
<'<

CEA

il

. MAVOLOG 10 S

n '_max 5AAC—|

o 000000

UL2 UL3 UN

o 0o O

Extension vs. MAVOLOG 10N:
Three current inputs
for measurement of

® Currents |, & I,
® Power P, Py, S, Q,
® Energy WP;, WQ, , WS,

®Harmonics Analysis Uy g1 40 (Iyo1 . 40) & THD (according to EN 61000-4-7)

® Flicker Analysis P

st

P, (according to EN 61000-4-15)

MAVOLOG 10S also available without Harmonics (FFT) & Flicker (FSA) Analysis ‘%\’\qyﬁ
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MAVOLOG 10

The Outer Features GOSSEN-METRAWATT/VMgu;hl-?g
RS 485 multi-drop data interface Relay output for signalisation
for setup and data readout (offline & online) of appeared events

Alpha-numerical display OTO00 )

(@ MAVOLOG 10N & S) RS485 Relay UH24V<_ e S ety

max.50V

for on-site readout of
* measured/analysed data C E A

of 10 selectable quantities Very compact housing

» device setup parameters + (WxHXD 100x75x105 mm)
P1 1 805kw for wall or hat rail mount.

Button for stepping \ y /‘/A and stationary indoor use

through display menu
MAVOLOG 10 S

short press > next value
long press > setup list

230/400 V AC.
— — max. 5A AC —

T UL2 UL3 UN Jf- IL1 IL2 IL3
O 0 0 0 0 000000

I

Voltage measurement inputs Current measurement inputs

with programmable scaling factor with programmable scaling factor &

for 2-wire / 3-wire / 4-wire / 4-wire+PE systems for acquisition of | ,,¢, and I ¢ D
(@ MAVOLOG 10 S) &(’f\é\g‘%
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MAVOLOG 10

Author:

The Inner Values GOSSEN-METRAWATT / VMS / HG
dual range: - --------------------------------------------------------------- i
0..100..130 Vac PE | Serial [T i pg 45 96-115.2kBd;
0...400...520 Vac; Uy +——T_H 1 Interface |—: max. 32 stations
max.600 V CAT Ill;, U L H = | e ender &
_ U.—+—1 H . . single-line; header
45 - 65 Hz: L2, LC Displa ! I
S o JQ G—H | Y] | 4 digit value &
i T e ! . dimension
sampling rate: 5 : DI EY | “3¢l Push butt
6.4kHz @50 Hz it | J | 12Bit | {_Control } ¢ Pushbutton
' : ADC . 640 kByte memory for
dual range: | Flash ! 320k values/events
8...%...16.2AAac 2 | I [ & L) \ FIFO or STOP mode
...5... 6 Aac; ! :
max. 12 A contin., I ! I [ 1 psp _l[h : 12h clock supply hold-up
max. 50 A @1s; : __| Real-time ' YYYY.MM.DD hh:mm:ss
Z.= 40 mQ typ. ! I Clock . 10 ms resol. for events
. —
mTfsureg- uncge;tamtyg EVARN ' Relay max.50V /0.5 A
voltage: Class O. ! ;
current: Class 0.2 : I B DC —Ir U,, 24V 18-36 Vdc; <2 W
power: Class 0.4 5 _| DC — &
@1>5%fs. L. D
SN
S¥E A
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MAVOLOG 10

Signal and Data Processing

Author:
GOSSEN-METRAWATT / VMS / HG

U1N UZN U3N UN-PE

L1y

vV v v v ] at N and S models only
N . € ] S
E . Cli] Sslgarr\sls“n Egﬁ % 4 %\\\\\t\: at S models only
L |2 TN SaMPING|™ © : 2 ! . at FFT&Flicker option
| |
| |
\10 my/
N v v adjustable parameters
L] lg] haifoyde E
| 2 f U =5
i i
L 7
s -
T vV V Y l Relay
L+ - : E'EEF“Cker Analysis | 2 Dips.& SweIISI _____________ \ "o L\IJI
I o LLfru o pst/pit | |5|Detection/Classiff ~ g |
© 1105 |
' ionsmin | ‘B
'~ dhi2dp.- ¢ l
I YV VYV VVVV Vv
‘m §§§ Variable Interval Data Evaluation E EN 50160 Criteria g% Alarm
=5 mean | min | max | instant. = Monitoring o Control
max. 40 f
max.10 max.10 quantities i i
uantitie uantitie ¢ &
VvV V S o
RS4850nli . s
85onling | DISPLAY | STATISTIC MEMORY] [EVENTS MEMORY SIGNAL MEMORY | S
RS
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MAVOLOG 10

Author:

Flexible Memory Organisation GOSSEN-METRAWATT / VMS / HG

Recording Capacity

e.g. for 20 param’s being recorded every 10
minutes over 55 days and >600 events
including the voltage dip/swell signal

e.g. for 40 param’s being recorded every 10
minutes over 27 days and >25,000 events

Over 500 events, each one including the
10ms-rms values of all three voltage signals
over a 2 second time window

Over 50,000 events with Date, Time,
Event type, Phase and Measured value

e.g. for 40 parameters being recorded
every 15 minutes over 83 days

@ selected Memory Configuration

50% Interval Data

or

50% Interval Data

or

or

Statistics Data (<1kB)

100% Interval Data

Non-volatile Flash Memory 640 kB (=320,000 values)

&
N *\“%Q’Q
<
Interval and Events memory can be set for RING or STOP mode @o‘éﬁ?ﬁ
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MAVOLOG10L/N/S

Interval Recorder Data (1)

Author:
GOSSEN-METRAWATT / VMS / HG

Measured Quantities Header Unit |[Mean| Min | Max | Inst.
RMS values of phase-to-neutral voltages |U1N, U2N, U3N, Ux \ ® ® ® ®
RMS values of phase-to-phase voltages  |U12, U23, U31 Vv ® o o o
RMS value of neutral-to-earth voltage UNPE Vv e o o o
Unbalance factor of voltages USYM % | ® | ® | @& | @
Frequency (of U.+) f Hz | @ ® ©o o
Measured Quantities of FFT/FSA
1% to 40™ harmonic voltage per phase U1HO1 ... U1H40, vV & e | & | @
U2H01 ... U2H40,
U3HO01 ... U3H40
Total harmonic distortion per phase voltage|U1THD,U2THD,U3THD | % ® ® © o
Short-term flicker level per phase voltage |U1Pst, U2Pst, U3Pst - ® o o o
Long-term flicker level per phase voltage |U1PIt, U2PIt, U3PIt - e o o o
Mean Mean value over interval period Available storage intervals @® available

Min  Minimum value during interval period 1710 second(s) O available but non-sensical
Max Maximum value during interval period 1/ 5710/ 15 minute(s) &
Inst. Instantaneous value at end of interval 1124 hour(s) o \v\‘%‘b\”
eo%c@g%‘
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MAVOLOG 10 S

Author:

Interval Recorder Data (2) GOSSEN-METRAWATT / VMS / HG
Measured Quantities Header Unit |Mean | Min | Max | Inst
RMS values of phase currents 11,12, 13, 1= A ® ® o o
RMS values of neutral line current IN A ® ® ® ®
Active power, per phase and collective P1, P2, P3, P w | @ e o o
Reactive power, collective Qx var | @ [ o ®
Apparent power, collective Sy VA ® o ® o
Active energy, collective WPX Wh| O O | O | @
Reactive energy, collective WQX varh| O O O ®
Apparent energy, collective WSZ VAh| O O | O | @
Power factor, collective PFZ - o o o ®

Measured Quantities of FFT/FSA

1% to 40" harmonic current per phase 11HO1 ... 11H40, vV | & | & & @
12HO01 ... 12H40,
I3HO1 ... I3H40
Total harmonic distortion per phase current (I1THD, I2THD, I3THD| % ® ®e o o
&
@ﬁ@ﬁ'
SEM
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MAVOLOG 10 st

Event Recorder Data GOSSEN-METRAWATT / VMS / HG

Event Trigger Criteria: EN 50160 characteristics
Event Thresholds: ® = user adjustable a = fixed, according to EN 50160

Registered Event Informations: Date, Time, Type of Event, Phase, Measured Value(s)
e @ voltage dips with duration<3s:
m Date, Time, Dip Cat., Phase, Dip Magnitude [% of U

e @ voltage failure (=outage with duration > 3 s) :

m Date,Time, ,Voltage Failure®, Phase, Dip Magn. of initial 3s [% of U
e @ voltage swells :

m Date, Time, ,Swell “, Phase, Swell Magnitude [% of U
e @ out-of-tolerance of the 10 minute mean value of U, :

m Date, Time, ,70-min.-Undervoltage®, Phase, 10-min. mean value [% of U . ]

m Date, Time, ,,70-min.-Overvoltage®, Phase, 10-min. mean value [% of U

e @ over-voltage of the 10 minute mean value of U . :
m Date, Time, ,N-PE-Overvoltage®, 10-min. mean value of U, ¢ [% of U

e @ out-of-tolerance of the 10 minute mean value of voltage unbalance:
m Date, Time, ,Unbalance®, 10-min. mean value of U-unbalance [% of U

A @ out-of-tolerance of the long term flicker severity P,:
n Date, Time, ,Flicker”, Phase, Flicker Severity (x.xx)

A @ out-of-tolerance of the 10 minute mean value of THD or voltage harmonic U,,y, ... U, :

m Date, Time, ,UxTHD" or ,UxHyy “, 10-min. mean value of THD/harmonic [% of U
(x = phase, yy = order of harmonic)

], Dip Duration [x.xx s], {U/I Signal}

nom

], Duration [xx.xx s], {U/I Signal}

nom

], Swell Duration [x.xx s], {U/l Signal}

nom

nom ]

nom ]

nom ]

nom ]

[ 1=unit; { }=if enabled, optionally stored in signal memory for a time window of 2 s
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MAVOLOG 10

Voltage Dips Categories (NRS 048)

Author:
GOSSEN-METRAWATT / VMS / HG

Declared voltage

threshold

Dip magnitude
(% of declare

< >
Dip duration (ms)

100%

60%

20%
10%

Magn. of voltage depression
(Decrease below nominal)

150 600
Dip duration (ms)

7

SN

3000 K
& '
SEF

MAVOLOG 10

Page 15

Version 13.09.2001



MAVOLOG 10

= Author:
Slgnal Recorder Data GOSSEN-METRAWATT / VMS / HG
Signal recording trigger: voltage interruption, voltage dip, voltage swell
Recorded signal data: 200 10ms-rms values (50 before and 150 after trigger event) of
voltage or voltage and current of all or of respective phase(s)
Presentation in METRAwin 10 graphically numerically
433 an Curs: c1: c2: 11
~i , 2001.01.30 AAL WAC
< 2 s recorded signal = 200 10ms-rms-values — neos NN I
] _ _ _ _ - -
] 0'5 S 16:10,200 002 60 149 59
7 _ pre-trigger ' ' ' ' ' 16:10 310 005,29 124,20
> 16:10,320 00,09 121,70
] ' ' 16:10,330 005,40 111,70
] _ _ _ | 4" '« 10 ms time resolution i e I
T 16:10,250 003,79 104,79
1 16:10,260 003 39 028,00
o : - : 16:10,370 000,00 041,60
! triggering event —» 16:10 360 000 59 037,10
] 16:10,390 000,00 007 40
_ . . 16:10,400 ooo,no 006,50
1 16:10,410 000,00 000,00
] 16:10,420 000,00 033,28
Tonrrnenod 190,430 | o030 | 092,79
] KA poo.oo_ 00
16:10 450 017 69 22780
b 16:10 460 ] 23280
16:10,470 009,09 232,18
16:10,480 012,40 236,19
0 A~ [\ 16:10,490 013,09 233,80
0 Vo~ s 16:10,500 011,00 238,50
MM:55.MIL [16:10.0 [18:10.2 |1&104 [16:106 |16:10.8 1110 16112 16114 16116 16:10,510 0ov .09 235,80
Channel: | Min: Avr: Max: Curs: » 2001.01.30 11:16:10.44 [+0,15] \)Q}
I1 M 000,00 002,74 010,40 010,40 000,00 A -010.40 v{\%"‘
Iz M 000,00 083.95 242,00 219.40 242,00 ¥ 022,60 & \?\\\}/
SN
S¥CA
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MAVOLOG 10

Author:

GOSSEN-METRAWATT / VMS / HG

Incremental counters for statistical evaluation of events: How many times
How long
How many days with out of limits time > 5%

Parameter / Event Thresholds Counters
No. of events | Time duration| >5% Days

Monitoring time since Reset - 1 -
Aux. supply interruption 1 1 -
Undervoltage Urms(1omin) < adjustable limit = 1 per phase 1
Overvoltage Urms (1omin) > adjustable limit - 1 per phase 1
N-PE Overvoltage Urms (1omin) > adjustable limit - 1 1
Unbalance over limit U(1omin) > adjustable limit - 1 1
Underfrequency f(10sec) < adjustable limit - 1 1
Overfrequency f(10sec) > adjustable limit - 1 1
Flicker over limit Pit>1.00 - 1 per phase | 1 per phase
THD over limit THD-U(10min) > 8% 1 per phase - -
Harmonics 2-40 over limit UHn(10min) > ENS0160 limit 39 per phase - -
Voltage interruption Urms (10ms) < adj. limit for t>3s 1 per phase | 1 per phase -
Voltage dips total Urms (10ms) <adj. limit for t<3s 1 per phase - -
Voltage dips classified to NRS048-2 5 per phase - -
Voltage swells Urms (10ms) > adjustable limit 1 per phase - -

MAVOLOG 10 Page 17
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MAVOLOG 10

Author:
GOSSEN-METRAWATT / VMS / HG

saved at 24:00 for the expired day

(95%-Extremes = values which were not exceeded for 95% time during previous day)
Voltage 95%-maximum [% of Unom]
Voltage 95%-minimum [% of Unom]
N-PE Voltage 95%-maximum [% of Unom]
Unbalance 95%-maximum [%]
Flicker 95%-maximum [-]
THDy 95%-maximum [% of Unom]
Harmonics Unz .. Unao 95%-maximum [% of Unom]
Counts of voltage dips
Counts of voltage swells
Counts of voltage interruptions

(= highest measured values since last reset)
Current maximum IL1(1sec) [Arms]
Current maximum IL2(1sec) [Arms]
Current maximum IL3(1sec) [Arms]
Active power maximum PZ (1sec) [W]
Reactive power maximum QX (1sec) [var]
Apparent power maximum SZ (1sec) [VA]

(= accumulated values since last reset)
Active energy WP [Wh]

: &
Reactive energy WQ [varh] So
S
*) on MAVOLOG 10S models only S¥E A
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MAVOLOG 10

Author:
GOSSEN-METRAWATT / VMS / HG

Signal type:

Alarm trigger:

Alarm reset:

Application:

Relay contact (max. 50V, 0.5A)
idle state programmable (normally closed or normally open)

Each ,Event® (OR function)

- ,manually“ by remote command
or
- automatically after xx seconds (xx =1 ... 65 534 s)

Active Event Message to fax machine or mobile phone

Several dial-up modems (like MAVOLOG DFU) offer a binary input for
self-dialing and messaging. When the MAVOLOG Event Alarm activates
this input, then the modem will dial to a pre-defined phone number

and send a pre-programmed SMS like ,Mains Event in location XYZ".

&
&S
«s\ﬁ\y‘”‘
PN
SF M
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MAVOLOG 10

The Software Components GOSSEN-METRAWATT / VWS /HG

L3 ?
L2 ?

Scheduled
data request
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MAVOLOG 10

The Software Functions

Author:
GOSSEN-METRAWATT / VMS / HG

A

=
ETRAwin 10 | <
for MAVOLOG

SIS

Functions:

¢ Remote setup of MAVOLOG
¢ Read-out of MAVOLOG setup

¢ Memory intialisation
® Read-out of stored data

® Visualisation and printing of
statistical data (daily or total)

¢ Graphical presentation and printing

of interval data

¢ Listing and printing of event data
¢ Graphical presentation and printing

of event signals

¢ Graphical presentation and printing

of harmonics data

¢ Online reading, visualisation and printing
of up to 10 selectable quantities

¢ Data export to dBase file

SiIis

Functions:
¢ Management of customer and system data
¢ Read-in of data from METRAwin 10 (scheduler controlled)
¢ Sorting of all customer/system data and measurement files
¢ Sorting of measured interval data

- by ascending/descending values

- by cumulative frequency distribution
¢ Evaluation of Min/Max/95% values
¢ Evaluation of data by certain limits

- for time period (for statistical data)

- for value range (for interval data)
® Protocol generation with pass/fail result under MS WORD
® Graphical presentation under MS EXCEL < ‘bél

Microsoft Winword.Ink

v

NS
O(_‘)OQ"(/I\‘{?;X\\OI

CE\ges
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METRAwin 10 for MAVOLOG 10

Device Setup and Presentation of Data

Author:
GOSSEN-METRAWATT / VMS / HG

Device Parameters

Device Setup Wi

ndows for Connection, Thresholds, Memory Mode and Interval Memory Parameters

et Device Memory Mode X
P L = D ata Point list Selected list
z'at"" _ . Memory status Active 2] Mode [avG (=) 7]
renae wv ] Event memory mode [fns = UIN/U12_ Phase to earth voltage Y1/N 8 ; UTN/UT2 Phase to earth voltage ¥1/N (7] &
Star/Delta: Star 7] 'ng UZN/U23  Phase to earth voltage Y2/N || | UIN/U12  Phase to earth voltage ¥1/N [v]
it | ke ey ey ] |51 GRS VR i AL e
- = A I - us Mean voltage U3N/U31 Phase to earth voltage ¥3/N ()
Hratio: 2 ZI e oz ol L 10 min j F Line frequency U3ZN/U31  Phase to earth voltage ¥3/N [v]
1 : = B 15 Mean current n Phasge current 11 [=]
e L Signal memory ¥ mode All Phases [ PST1 Flicker U1 12 Phase current |2 (=)
Current Transformers: 3 j B P5T2 Flicker U2 13 Phasze current 13 [=]
Signal memory | mode Actual Phase j PST3 Flicker U3 IN Neutral conductor current [=]
Frequency tolerance: =(1.0 — % _ 1WA Max current I1: P Active power [=]
= Memory assignment 12M A Max current 12: Q Reactive power [=]
4 WPE Overvaliaue (cletance: 0 =1/ I 50% event + signal, 50% interval mem J I3MAX Max current I3: S Apparent power (=)
Voltage unbalance: l;m— =5 = PMAX Max active power: PF Power factor [=]
= ~Signal memory ph g:ﬁxx :ax reactive power.: « Egl; F:ictel H;
: - ax apparent power.: | icker
T e g et e 100 =| & K1 K2 [x wP Active Snergy: PST3 Flicker U3 =
10 min Undervoltage Tolerance 10,0 = % = Wi Reactive energy: WP Active_ energy:
= -Capacity uuD Undervoltage daily value: wi Reactive energy:
Voltage Swell Tolerance 110.0 % . uop Overvoltage daily value: UITHD (™)
Voltage Din Tol e Samples: 1678 (11 days) UNPED  N-PE Overvoltage daily value U2THD 7]
ge Dip Tolerance 90,0 = 4 N -~
) . = Events: 39 (4 curves) UASD Vqltage ur!balance. U3THD )
Swell/Dip Tolerance Hysteresis 1.0 =~ % PSTD Flicker D aily Value J CLOSE U1TH3 [=] _I
ZT5XYD  Voltage dips: *2 | U2H3 [=] &
LT Awailable memory space: 4
Datei Einstellung | o . File Setup Zoom Help
@ zien Online Read-out and Recording s == FFT Harmonics ,,Snapshot
Trig: AUS Tig: OFF
Rona: 1254 Mebwerte 74 Intrv. 1.0 Ehgn:u F1f12 File: Records: 1 Intrv. 1.0
K1 [~ Hiin; 2253 V 14:49:48 K_2 ™ Min 1184 A 14:49:48 ci: L1l . .
K- ™ Max 22739V 144354 [ ™ Max 1217 & 14:49:55 fa.000 A Bar-graph dlSplay Of all hannonlcs
™ Hold 277V 14:49:58 ™ Hold
== at moment of memory readout
E E L1 v ( E l.E A
Digital or Analog Multimeter ot L. R
. 01:04.900 A 05 02640 A 53.9%
Display of up to 4 Channels |8 o
e 50 @ p 50
v by v ) ! B
N B > I | D \ W o 10& &
AN z 7 N / I I é\ %?9
n m B N = P P \Y\ %
nr N MAn s S
5 L. (Ll Hz LIS (LD LN KW 01:09950 % 05 003.60 % 3.6% (6.0%) 0‘—3’ Q/;{y‘ é\\
1999.07.11 21:48:27 Record 1 of 1 R (s @ (y'
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METRAwin 10 for MAVOLOG 10 |
Presentation of Memory Data GOSSEN-METRAWATT / VIS | HG

GOSSEN-METRAWATT
Dati Einstelung Lupe Hife

Tiig: AUS

GOSSEN-METRAWA]

A

Kanal: 1234 i
p o o v 3{389904115 UTH15 19.01.2001 11
H 3 100 Vo 3439904115 UTH15 25.01.2001 1
5 % 400 Vo 3/39904115 UTH15 25.01.2001 1 00 u E% LlStlng of events
5 % 3438904115 UTH16 25.01.2001 1
1 904115 T-dip L3 30.01 200 3

Ki: 2 UTH3 (=) (188041 ozt rf'
K2: 2.UTHS (=) (100041, 1 I c4: 2 —

K3: 2UTHT (=) (199041, i U3

g in case of Voltage Dip/Swell/Fail:
] | | Y-t graphs of voltage(s)/current(s)

g § AV = V] KA A WOER AT A H Vit
MM/DD-HH |oar10418 |o8r11-00 08/11-06 |osr1142 08/11-18 08/12-00 MM:55 MIL |[16:100  [16:10.2 [1610.4 [16:108 [16:10.8  [1611.0 [1E11.2 [1e114  [16:118
Kana_|[___ Min Milt: Max__|Curs: > 1989.08.10 20-:00:00 [+04:40) Channel: [F__ Min: Avr Max.__|Curs: > 2001.01.30 11-16:10,28 [+0,21)
1M € 01000 0.0000 % -0.1000 12 M 000,00 12538 242,00 230,30 23619 V 00523
2 M 1.7000 2,6000 % 03000 I+ M 000,00 139,17 235,90 230,00 235,90 v 005,80
3 M 0.5000 0.8000 % 0.3000 I M 005.79 13061 242.69 230.59 23730 v 006.71
4 M 0.0000 0.1000 % 0.1000
payvaues o DAy & Maxima Memory Data ~ Statistics Memory Data N
- Name of Yalue: Unit:
Undervoltage daily - O UL 1.7
: UH2D 0.0 % T Undervoltage time U1 total: :
Overvoltage daily value: uop ms x UH3D 0.8 % Undervoltage time U2 total: ou2t 00:00 D.H: —
_ ) UH4D 0.0 % Undervoltage time U3 total: uu3T 00:00 D.H:M
H-PE Dvervoltage daily value: UNPED 0.0 % Hngg gg § Undervoltage days total- uunT M Day(s)
. i Overvoltage time U1 total: uoiT 00:00 D.H:M
il e e e 03 % UH7D 1.2 % Overvoltage time U2 total: uo2t 00:00 D.H:M —
Voltage dips: ZTSXYD 2 UHSD 0.0 % Overvoltage time U3 total: uozat 00:00 D.H:H
UH9D 0.8 % Ower woltage days total: uobDT 1] Dayp(=])
Valtage Failures: uLD 0 UH10D 0.0 b4 U N-PE Overvoltage time total: UNPET 00:00 D H:H
UH11D 0.3 %z _| U N-PE Overvoltage days total: UNPEDT 1] Day(s]
Flicker Daily ¥alue PSTD 000 X UH12D 0.0 % Yoltage unbalance time total: UAST 00:00 D.H:M
UH13D 0.2 % Yoltage unbalance daps total: UASDT 1] Day(s)
Meters ngg 3-2 § Fli : P1T 00:00 D.H:M
- - : P1DT 1} Day(s
Active energy: WP <ol UuieD 0.9 z Flicker time U2 total: P2T 00:00 DN
Reacti F W 12035.2 h .. Flicker days U2 total: P2DT 1} Day[s]
caciive eneigy L = Y% |uHisD 0.0 % Flicker time U3 total: Par 00:00 D.H
) . UH13D 0.1 % Flicker days U3 total: P3DT 0 Day[s]
rMaximum Yalues UH20D 0.0 % Under frequency time total: FUT 00:00:00 D.H:M:S
. UH21D 0.3 z ;I Under frequency days total: FUDT 1} Day[s]
Max current I1: 1HAX 130.0 A Over frequency time total: FOT 00:00:00 D.H
- Over frequency days total: FODT 1} Day[s]
Max current 12: 12MAX 133.0 A Voltage dips U1 Z total: wnz 0 x
M 13 13MAX 1367 A . Yoltage dips U2 Z total: uzz 0
ax curren Print I Yoltage dips U3 Z total: uiz 1} é 0‘0
Max active p 50::3! .. . v. %v‘
oltar
Maxreacve 1 0tal power consumption and peak values ] vors Listing of counts and total Out-of-tolerance time | S Qggé o
5 9 o o L2)
Masawaen Of currents and power since last Reset for each individual event since last Reset Nsp w\é’\(}’?‘\‘
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PC.doc-ACCESS for MAVOLOG 10

Data Base & Analysis Software

Author:
GOSSEN-METRAWATT / VMS / HG

@, Microsoft Access

Data Management

] Stafistics

Customer [+ [ astermind -I
System [ 23904107 -1
Statistics = 1281993 122610 =]

Maximum Values
Interruptions
10 min values

Daily ¥alues

Harm 10 min val

Ly~

Protocol

Customer No IDDDDD

IR R

Name |Masterm\nd

Contact |Mr Jeffrey

Shreet IEWiEkEnhEE Lare

ZIP |DL77J5

Place |Dldham

Country IEngIaﬂd

Tel |02233-1 144

Fax |1155

Email |

Comment] |

Customer and system data can be entered
to which the measurement data are related

| %  BE| podocaccess i 4" |

— ]

Mavolog 10 Sorted Measurements: 19904101 15.7.1999 12:50:00 - 20.7.1999 09:30:00

Display of recorded interval data
sorted by ascending values

|Fnrmu\aransicht

Data are exported to MS Word for printing protocols

|| | o

—— Documentation

Eufraggeber FLndEnnommer - D000
Mustermann GMC-INSTRL
Musterwen 6 Markus wan
99999 Musterort Ackeren Strast10
a0327 Brugge
MAYOLOG 10 M. 19304101 MAVOLOG 10 Type: 3
Enlage: Testaniage Gebaude
Netz des EvLE OBAG Metzsp. (W1 230,0 ‘Uber‘w ~Teit: 8360Min
Begin0B.08.53 08: 2256 Ende: 14 05959 159:50:44 Hilfasp -Urterbr. Dausr: 194868s Argahl 7
MAVOLOG Anschluf
Spannunoswancleverhdtnis: 1,00 Arschiuart: O Spannungshersich: 1%
Stromwandlerverhatinis 1 Strombereich 1 ArzWandler1
Zahler / Maxima
Energie Leistungsmaxima Strommaxima
Wirkenergie [ 0.0RAR Wirklerstung | Strom Phage LT [0.004
Blindensrgie | 0,0kark Blindleiztung | DKV A Strom Phase (2 | 0,004
| Scheinleiztung | OKVA Strom Phase L3 | 0,004
Unterbrechungen / Einbriiche Grenzwerte
Einbruch auf % Hennspannung Typ Anzahl’Jahr
100% Urterbrechungen 100
60% T Einbrliche Typ T 20
z Einbriche Typ T 30
20% K 5 Einbrlche Typ S 30
10% o Einbrliche Typ ¥ 100
20ms 1530ms: GO0ms: 5000ms [ Einbrdche Typ 150
Unterbrechungen / Einbriiche
Tvwp u1 uz u3
Anzahl Anzahl/ Zeit OK d OK AnzahlZeit 0K
Uriterbrechungszet 554 5hdin B650Min E758Min
Arzahl Urferbrechuncen 3 El F E] F [ F
Einbriiche Typ £ 1 o OK 0 [ a OK
Finbriiche T T E [ F = F 7 F

232
£ 230 —— Measurement walue
E —— 5% walue
E ] 95% value
26 Stochastic MAVOLOG 10: 19904101 15.7.1999 12:50:00 - 20.7.1999 09:30:00
s Distribution of the values
of recorded interval data
222
TR B 28 |
JE— |
E n
g 150 —
100 1
A
Eul (1
a
PR A A S X Y A A
MAVOLOG EN50160 Interval Statistics
Statistical analysis of recorded
interval data in bar-graph mode | Bl B
- OMin
% EPS%
c Ohvy (W
g OPa5%
@ W Max
i
&
Qo
¥
LAUT2  U2MU23 U3NUET F UH1 LZH1 L3H1 PLT1 PLTZ2 PLT3 uB UNPE \/

Mains Parameters
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MAVOLOG 10

Installation Example

Author:

GOSSEN-METRAWATT / VMS / HG

SH A B SYS +

) ) N A B 1 2
® e o
( € AE ( %AE Faulghmou c € A

Al Al A
MAVOLOG BP MAVOLODG PS/C . MAVOLOG 10 S

[ 230400V AC——y e 5AAO—|

Charge Temp. OFF RS232 230V/50Hz U, U, U, Uy
e - e o o0 o O 0 o 0 0 0 0 000

()
Active Disch.

Cen
A
MAVOLOG 10 L
'— 230/400 V AT'

+
0 0 0 o 0

PC/
Modem /
Repeater
N
3~ L1 = L1
400/230V L2 =] E L2
L3 L3

(90

3~
20 kV

33‘

?n
N
RS’

MAVOLOG 10
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MAVOLOG 10

Ways for Communication

Author:
GOSSEN-METRAWATT / VMS / HG

2 RS485 (max. 1km)
—— ' |
METRAwin 10 | | 1] ‘ ‘ e
(& PC-doc RS232 5
(max. 10m) —_——— S N—
LO (XXX X 0000
n M‘log PS/IC  M'og #1 M‘log #32 max.
o
N ~
Ql %
Master PC 7] B 2/4
x| E / Leased line (2-wire: max. 5km) RS485
> ' (4-wire: max. 20km)
<
-_— g Modem A Modem A I
i (= .
RS485 METRAwin 10 E © T
______ = . M‘log #1
— E RS485
ANj —
I— RS232 § %
: x| E LWL (max. 5km
[ XX XX ~— 4 ( ) > R8232 I:I
Milog #1 Milog PS/C Slave PC o ——
M B M‘log P Ml 1
________ RS485 B Modem B odem og PS/C og #
o
ANj —
eeses Q%
1] B
— RS232 | E &5 1SDN / analogue
(XX XX ] (( )) GSM
Miog #1 Mog PS/C COM Server RS485 ( T ) RS485 ______
ModemCc ] """
Mail / E-mail — S —_—
RS232
RS232 — 1
_._ o0 000
RS485 Modem C M‘log PS/C  M'log #1 Modem D M‘log PS/C  M'log #1
______ Modem A: e.g. WESTERMO TD32
seeees Modem B: e.g. WESTERMO MD62 / MD63 6&
I Modem C analogue: e.g. Mavolog DFU {\Qq,?‘
e ISDN:  e.g. INSYS ISDN-TA (_5.)6\;\ N
[ XX ‘. L] - %
Mlog #1  M'log PS/C Modem D: e.g. INSYS GSM 2.0 S¥CA
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MAVOLOG 10 Mobile-Set
The Portable Version GOSSEN-METRAWATT /WIS /G

The
MAVOLOG 10 Mobile-Set
consists of

*MAVOLOG 10S+FFT/FSA
Mains Analyzer

*MAVOLOG PS/C
Power Supply & Converter
(RS485 <> RS232)

*MAVOLOG BP
Battery Pack

Available Accessories

¢Z3514 Clip-on Current Transformer 2000A~/1A~
30 Hz...1.5 kHz; 1%; hole diameter 150x64 mm

¢Z3512 Clip-on Current Transformer 1000A~/1A~
30 Hz ... 5 kHz; 1%; hole diameter 52 mm

eWZ12D Clip-on Current Transformer 150A~/0,15A~
45 Hz ... 500 Hz; 2.5%; hole diameter 15 mm

i

mounted into a

=Carrying Case
37 cm x 15 cm x 30 cm

Included accessories:

=Connection Cables for

- mains supply,

- voltage measurement
inputs incl. crocodile clips,

- RS232 interface

sSetup and Analysis

Software
METRAwin 10 for Mavolog
Order No.: M830W « 5
o
RN\
SEM

MAVOLOG 10 Page 27 Version 13.09.2001



MAVOLOG 10

PrOdUCt OVGWleW GOSSEN—METRAWATT/VMgu;hl-?g
Indication Description Order No.
MAVOLOG 10L  3-phase Mains Voltage Analyser with Harmonics and Flicker Analysis, M830S
+FFT/FSA incl. Installation Manual
MAVOLOG 10N  3-phase Mains Voltage Analyser with Harmonics and Flicker Analysis M830P
+FFT/FSA and LC-Display, incl. Installation Manual
MAVOLOG 10S  3-phase Power and Mains Quality Analyser with Harmonics and Flicker Analysis, M830R
+FFT/FSA Power and Energy Measurement and LC-Display, incl. Installation Manual

MAVOLOG 10S  3-phase Power Analyser with Power and Energy Measurement and LC-Display, M830V
without Harmonics and Flicker Analysis, incl. Installation Manual

MAVOLOG 10 Portable 3-phase Power and Mains Quality Analyser consisting of M830W
Mobil-Set MAVOLOG 10S+FFT/FSA, MAVOLOG PS/C, MAVOLOG BP mounted into rugged case;
incl. Mains Cord, RS232 Cable, Voltage Test Leads with Crocodile Clips,
METRAwin 10 Software; Software and Hardware Manuals

MAVOLOG PS/C Power Supply Module 230Vac/24 Vdc and RS232/485 Converter for MAVOLOG 10 Z863D

MAVOLOG BP  Battery Pack Module for Backup Supply of MAVOLOG 10 Z863E
CS232/485 Battery Powered RS232/485 Converter Z863F
MAVOLOG DFU PTT Dial Modem for Communication with MAVOLOG via Analog Phone Lines 2864C
METRAwin 10 Windows Software (GB/D) for Device Setup, Data Readout and Analysis 2852D

for MAVOLOG 10

PC.doc-ACCESS Database Software (GB/D) based on MICROSOFT WORD, EXCEL and ACCESS  Z852F
for MAVOLOG 10 for Data Management, Analysis and Documentation of MAVOLOG Systems
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