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MI 2893 / MI 2892 / MI 2885 Introduction

1 Introduction

MI 28B/MI 2892/MI 2885 arehandheld multifunction instrument for power quality analysiggh speed
transient capturingMI 2893), transient capturing (Ml 2892/MI 288%&)d troubleshooting as well as
energy efficiency measurements.

=& METREL’

Figurel: Power MasteiXTinstrument

Product differentiation:
MI 2893/2892/2885sharing same measuring hardware and firmwglatform.

MI 2893¢ Class A Power Qualitystrumentwith additional transienmeasuringboard with sampling

period 1 MHz
MI 2892- Class A Power Qualitystrumentwith transient measurement on measuring board with

sampling period 49 kHz
MI 2885- Class S specified Power Qudlitgtrumentwith transient measurement on measuring board

with sampling period 49 kHz

Note:
The appearance of the product is outwardly the same. The only differences are in the marking labels and

the front plates
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,mm P LUSLIEND Mi2885

Figure2: Frontplatesand marking labels

3 MEIREL

1.1Main Features

Full compliance with power quality standard IEC 618@0 Class M1 2893/MI 2892)
Full compliance with power quality standard IEC 6100 Clas$(MI 2885)
Simple and powerful recorder with microSD memory card (sizes up to 32 GB are supported).

4 voltage channels with wide measurement range:to 1000 Vrms, CAT IIl / 1000 V, with
support for medium and high voltage systems.

Simultaneous voltage and current (8 channels) sampli&gdpit AD conversion for accurate
power measurements and minimal phase shift error.

4 current channels with support for automatic clamp recognition antbmaticrange selection.

Compliance with IEC 61582 and IEEE 1459 (Combined, fundamental, nonfundamental power)
and IEC 620531 (Energy)

High speed transierdampling > 1IMSamples/seanultaneously on all 8 channgkxU & 4xI)
(M1 2893)

Transient selection between N /GNMI 2893)

Transient recorder with enveloper level triggerimg, with sampling frequency 49 kM| 2892
/M1 2885)

ndoQQ ¢C¢ .02f 2dzNJ RAALX | &

Waveform/inrushrecorder, which can be triggered divent/ AlarmdLevel U/Level I/Interval
transient recorder for phageeutral lines(voltage and currensimultaneouslywith leveland
envelope trigger selectiorun simultaneously with general recorder.
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Support for 50Hz, 60Hz, 400Hz system frequency and direct VFD (variable frequency drives)
measurement

Measuring the accuracy of electric meters (electronic and mechaiiddaB892/M| 2885)

PC Softwar®owerView v3.0s an integral part oA measuring system which provides easiest
way to download, view and analyse measured data or print reports.

o PowerView3.0analyser exposes a simple but powerful interface for downloading
instrument data and getting quick, intuitive and descriptive analysis. Interface has been
organized to allow quick selection of data using a Windows Exgdikeetree view.

0 User can easily download recorded data, and organize it into multiple sites with many
sub-sites or locations.

0 Generate charts, tables and graphs for your power quality data analysing, and create
professional printed reports.

0 Export or copy / paste data to other applications (e.g. spreadsheet) for further analysis.

0 Multiple data records can be dispky and analysed simultaneously.

0 Merge different logging data into one measurement, synchronize data recorded with
different instruments with time offsets, split logging data into multiple measurements,
or extract data of interest.

o0 Instrumentremote access oventernet connection

1.2Safety considerations

To ensure operator safety while using ti 2893/MI 2892/MI 2883nstruments and to minimize the
risk of damage to the instrument, please note the following general warnings:

> > B B BB PBPBPP

The instrument has been designed to ensure maximum operator safetyage in a way
other than specified in this manual may increase the risk of harm to the operator!

Do not use the instrument and/or accessories if any visible damage is noticed!

The instrument contains no user serviceable parts. Only an authorized dealer can carry «
service or adjustment!

All normal safety precautions have to be taken in order to avoid risk of electric shock wht
working on electrical installations!

Only use approved accessories which are available from ydistributor!

Instrument contains rechargeable NiMH batteries. The batteries should only be replaced
with the same type as defined on the battery placement label or in this manib. not use
standard batteries while power supplgdapter/chargeris connected, otherwise they may
explode!

Hazardous voltages exist inside the instrument. Disconnect all test leads, remove the po
supply cable and switch off the instrument before removing battery compartment cover.

Maximum nominal voltage between anghase and neutral input is 1000rMs Maximum
nominal voltage between phases is 173&\s

Always short unused voltage inputs (L1, L2, L3, GND) with neutral (N) input to prevent
measurement errors and false event triggering due to noise coupling.
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Applicable standards

A

Do not remove microSD memory card while instrument is recordorgeading data Record
damage and card failure can occur.

1.3Applicable standards

TheMI 2893/MI 2892/MI 288%re designed and tested in accordance with the following standards:

Electromagnetic compatibility (EMC)

EN 6132&-2: 221

Electrical equipment for measurement, control and laboratc
use¢ EMC requirementsg
Part 22: Particular requirementsTest configurations,
operational conditions and performance criteria for portable
test, measuring and monitoring equipment used in{ow
voltage distribution systems
1 Emission: Class A equipment (for industrial purpose
1 Immunity for equipment intended for use in industrie
locations

Safety (LVD)
EN 6101@L: 2010+A1:2019

Safety requirements for electrical equipment for
measurement, control and laboratory uge
Part 1: General requirements

EN 61012-030: 2021+ A11:2021

Safety requirements for electrical equipment for
measurement, control and laboratory uge

Part 2030: Particular requirements for testing and measurir
circuits

EN 6101@031 2015+ A1:2021 +
Al11:2021

Safety requirements for electrical equipment for
measurement, control and laboratory uge

Part 031: Safety requirements for hahéld probe assemblies
for electrical measurement and test

EN 61012-032 221 + A11:2021

Safety requirements for electrical equipment for
measurement, control and laboratory use

Part 032: Particular requirements for haheld and
handmanipulated current sensors for electrical test an
measurement

Measurement methods

IEC 6100@-30: 2015+ A1:2021
Class A

IEC 615522: 2018+ A1:2021

IEC 6100@-7: 2002 + A1: 2008

IEC 6100@-15: 2010/ISH1:2017

Electromagnetic Compatibility (EMC)

Part 430: Testing and measurement techniqudzower
guality measurement methods

Electrical safety in low voltage distribution systems upto 1
V a.c. and 1 500 V d-Equipment for testing, measuring or
monitoring of protective measuresPart 12: Performance
measuring and monitoring devices (PMD)

Electromagnetic compatibility (EME)

Part 47: Testing and measurement technigugSeneral guide
on harmonics and inteharmonics measurements and
instrumentation for power supply systems and equipment
connected thereto

Electromagnetic compatibility (EME)

Part 415: Testing and measurement techniqugBlicker
meter ¢ Functional and design specifications
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IEC 620521: 20 Electricity metering equipment (a.c.Particular requirements
- Part 21: Static meters factive energy (classes 1 and 2)

IEC 620523: 20 Electricity metering equipment (a.c.Particular requirements
- Part 23: Static meters for reactive energy (classes 2 and

IEEE 1459: 2010 IEEE Standard Definitions for the Measurement of Electric

Power Quantities Under Sinusoidal, Nsinusoidal, Balanced,
or Unbalanced Conditions

EN 50160: 2010 Voltage characteristics of electricity supplied by public
electricity networks

GOST R 54149: 2010 Electric energy. Electromagnetiompatibility of technical
equipment. Power quality limits in the public power supply
systems

Note about EN and IEC standards:

Text of this manual contains references to European standards. All standards of EN 6XXXX (e.g. EN
61010) series arequivalent to IEC standards with the same number (e.g. IEC 61010) and differ only in
amended parts required by European harmonization procedure.

1.4 Abbreviations

In this document following symbols and abbreviations are used:

Current crest factor, including Gfphase p current crest factor) ani

Chr Chn(neutral current crest factor). Séel.3for definition.

Voltage crest factor, including GEphase p to phase g voltage
Ck crest factor) and Gk(phase p to neutral voltage crest factor). See
5.1.2for definition.

Instantaneous phase power displacement (fundamental) power
factor or cog , including’DPFpq (phase ppower displacement).

°DP Fnd/cap Minus sign indicates generated power and plus sign indicates
consumed power. Suffind/caprepresents inductive/capacitive
character.

Recorded phase displacement (fundamental) power factor of ¢o:
includingDPFpacap  (phase mpower displacement).

Minus sign indicates generated P < > +P
power and plus sign indicates 90°
DPRdicap” consumed power. Suffixd/cap +Q (%
represents inductive/ capacitive I ! ¢
character. This parameter is recorded |, . DPFeap- | DPFinds o
separately for each quadrant as
shown on figure. Se®.1.5for DPFina- | DPFeapr
definition. -Q -1 v 'Z(g»

270°

Instantaneous total arithmetic displacement (fundamental) powe

factor.
°DPFatind
DPE Minus sign indicates generated power and plus sign indicates
Rreap consumed power. Suffind/caprepresents inductive/capacitive
character. Se&.1.6for definition.
DPFa&tind~ Recorded total arithmetic fundamental power factor.
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Abbreviations

Pe——> +P

DPFatcap Minus sign indicates generated power,, 90" .
and plus sign indicates consumed nf| V\%
power. Suffixnd/caprepresents 10 DPFawe | DPFaoins o
inductive/capacitive character. This DPFatoind- (DPFatoteap
parameter is recorded separately as
shown on figure. Seg.1.6for 3700
definition.
Instantaneous positive sequence total vector displacement
fundamental) power factor.
*DPFbing ( )P
DPF Minus sign indicates generated power and plus sign indicates
Vorcap consumed power. Suffind/caprepresents inductive/capacitive
character. Se&.1.6for definition.
Recorded total vector fundamental
power factor. P >
+Q <
Minus sign indicates generated power nf| V\%
DPFwiing” and plus sign indicates consumed 160 PPFvow [ DPFvoms| o
DPFvi® power. Suffixnd/caprepresents DPFvioind- | DPFVioteap
Wreap inductive/capacitive character. This
parameter is recorded separately as
shown on figure. Seg.1.6for
definition.
Instantaneous positive sequence fundamental power factor.
DPFotna Minus sign indicates generated power and plus sign indicates
°DPPotcap consumed power. Suffind/caprepresents inductive/capacitive
character. Se&.1.5for definition.
Recorded total positive sequence
fundamental power factor. P > P
Minus sign indicates generated powefQ !
DPFoing” and plus sign indicates consumed
DPFcns” power. Suffixnd/caprepresents 180 DPFtotcap-
oteap inductive/capacitive character. This DPF*totind-
parameter is recorded separately as
shown on figure. Seg.1.5for -Q
definition. 270°
t KFA&S OdINNByYyid RAAG2NIAZ2Y LRg¢
5P distortion power). Sek.1.5section:ModernPower measurement
Standard compliance: IEEE 1488 Ofor definition.
Total effective current distortion power. Seé.5section:Modern
58P Power measurement
Standard compliance: IEEE 1488 0for definition.
Phase harmonics distortion power, including DHp (phase p
DH harmonics distortion power). S&el.5section:ModernPower

measurement
Standard compliance: IEEE 1488 0for definition.
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Abbreviations

DeH

Total effective harmonics distortion poweee5.1.5section:Total
nonfundamental power measurementsr definition.

Dn

Phase voltage distortion power, includinggdphase p voltage
distortion power). Seg.1.5section:ModernPower measurement

Standard compliance: IEEE 1458 Ofor definition.

Deanot

Total effective voltage distortion power. Seé.5section:Modern
Power measurement

Standard compliance: IEEE 1458 Ofor definition.

Ep

Recorded phase combined (fundamental and nonfundamental)
active energyincludingEp*" (phase pactive energy)Minus sign
indicates generated energy and plus sign indicates consumed
energy. Se&.1.6for definition.

Epot ’

Recorded total combined (fundamental and nonfundamental) ac
energy. Minus sign indicates generated and plus sign indicates
consumed energy. Séel.6for definition.

Eq

Recorded phase fundamental reactive eneiiggludingEg,""
(phase preactive energy)Minus sign indicates generated and plu
sign indicates consumed energy. Sek.6for definition.

EQot”

Recorded total fundamental reactive energy. Minus sign indicate
generated and plus sign indicates consumed energy53eéfor
definition.

Effinv

Photovoltaic inverter efficiency

f, freq

Frequencyincluding fregiz (voltage frequency on 1J, frequ:
(voltage frequency on 4and freq: (current frequency ory). See
5.1.4for definition.

Negative sequence current ratio (%). Sek 11for definition.

Zero sequence current ratio (%). Seé.11for definition.

|+

Positive sequence current component on three phase systems. .
5.1.11for definition.

Negative sequence current component on three phase systems.
5.1.11for definition.

|0

Zero sequence current components on three phase systems. Se
5.1.11for definition.

IRms(1/2)

RMS currenineasured over 1 cycle, commencing at a fundamen
zero crossing on an associated voltage channel, and refreshed ¢
half-cycle,includinglorms@az(phase p current)lnrmszy(neutral RMS
current)

Ifund

Fundamental RMS currentilfon ' harmonics), includingfund
(phase p fundamental RMS current) dfighoh(neutral RMS
fundamental current). Se®.1.8for definition

[hn

n" current RMS harmonic component includipig, (phase p; ft
RMS current harmonic component) ahti» (neutral i" RMS current
harmonic component). Seg1.8for definition
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Abbreviations

n™ current RMS inteharmonic component includinigih, (phase p;

lihn n" RMS current inteharmonic component) antlih, (neutral ri"
RMS current inteharmonic component). See 1.8for definition
| Nominal current. Current of clampn current sensor for 1 Vrms at
Nom output.
| Peak current, includinggek(phase p current) includinigex(neutral
Pk peakcurrent)
| RMS current, includingrms(phase p current)nrms(neutral RMS
Rms current). Seé.1.3for definition.
lrmsinv Photovoltaic inverter RMS current
lacinv Photovoltaic inverter AC current
ldcinv Photovoltaic inverter DC current
Instantaneous phase active combined 90°
(fundamental and nonfundamental) " | (%
power, including’P (phase p active P o ¢
P power). Minus sign indicates generated , 4, o°
and plus sign indicates consumed P +P
power. See.1.5for definitions.
" v /&
~
270°
=% Recorded phase active (fundamental and nonfundamental) powt
includingP, " (phase p active power). Minus sign indicates genera
and plus sign indicates consumed power. Sde5for definitions.
Instantaneous total active combined
(fundamental and nonfundamental) 90°
power. Minus sign indicates G
generated and plus sign indicates Il | N
Py consumed power. Se& 1.5for 150 Pt | Pt o
definitions.
-Ptot +Ptot
11l v '/fz?’
~
270°
Recorded total active (fundamental and nonfundamental) power
Pot” Minus sign indicates generated and plus sign indicates consume
power. Seé.1.5for definitions.
Instantaneous active fundamental power, includfrféfund, (phase
°Pfund p active fundamental power). Minus sign indicates generated an
plus sign indicates consumed power. Sek5for definitions.
Recorded phase active fundamental power, includtfigng’ (phase
Pfund p active fundamental power). Minus sign indicates generated an
plus sign indicates consumed power. Sek5for definitions.
Instantaneous positive sequence of total active fundamental pow
°P, “Phot Minus sign indicates generated and plus sign indicates consume

power.

Seeb.1.5for definitions.
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Abbreviations

Recorded positive sequence of total active fundamental power.

Phot” Minus sign indicates generated and plus sign indicates positive
sequence of consumed power.
Seeb.1.5for definitions.
Instantaneous phase active harmonic power, includiRg, (phase p
Py active harmonic power). Minus sign indicates generated and plut
sign indicates consumed power. Se&.5for definitions.
=1 Recorded phase active harmonics power, includgg(phase p
active harmonic power). Minus sign indicates generated and plut
sign indicates consumed power. Se&.5for definitions.
Instantaneous total active harmonic power. Minus sign indicates
°Phtot generated and plus sign indicates consumed power 5Ské&for
definitions.
Recorded total active harmonics power. Minus sign indicates
Phiot” generated and plus sign indicates consumed active power53€eg
for definitions.
Instantaneous phase combined P €——F>» +P
90
(fundamental and nonfundamental 5 ¢
power factor,including °PFpindrcap [l I ‘Xb
°PE, (phase p power factorMinus sign -PFeap | +PFind
. indicates generated power and plus 180 0°
Pkap sign indicates consumed power. -PFind | +PFeap
Suffixind/caprepresents 3 m v 'z@
inductive/capacitive character. o
Note: PF= DPF when harmonics are
not present. Se®.1.5for definition.
_ Pe———> +P
Recorded phase combined 90
(fundamental and nonfundamental  *Q ! I 3
power factor. ¢
PFcap PFind*
PR’ Minus sign indicates generated 180 0°
PE. * power and plus sign indicates PFind | PFeap'
cap -
consumed power. Suffmd/c_a_p ] m v '/(g,
represents inductive/ capacitive . Y
character. This parameter is 210
recorded separately for each quadrant as shown on figure.
Instantaneous total arithmetic combinetudamental and
nonfundamentalpower factor.
°PFatind »
R Minus sign indicates generated power and plus sign indicates
PF&btcap

consumed power. Suffind/caprepresents inductive/capacitive
character. Seé.1.6for definition.
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Abbreviations

PF&tina”

P F&)tcap ’

Recorded total arithmetic combined
(fundamental and nonfundamentgl
power factor. +Q

Minus sign indicates generated
power and plus sign indicates
consumed power. Suffixnd/cap
represents inductive/capacitive
character. This parameter is recorded-qQ I v \’}(’b
separately for each quadrant as 270°

shown on figure.

PFatotcap” | PFatotind®
180 qQ°

PFatotind | PFatotcap”

°PF&tind
°P FQ)tcap

Instantaneous total effective combinetlitidamental and
nonfundamentalpower factor.

Minus sign indicates generated power and plus sign indicates
consumed power. Suffind/caprepresents inductive/capacitive
character. Seé.1.5for definition.

PF@tind~
PFQ)tcapo

Recorded total effective combined
(fundamental and nonfundamentgl

power factor. +Q
Il

Minus sign indicates generated PFetotay

power and plus sign indicates 180
consumed power. Suffixd/cap PEetoiind
represents inductive/capacitive m
character. This parameter is
recorded separately for each 270°
guadrant as shown on figure.

Fe)

°P I:%tind
°P F\btcap

Instantaneous total vector combinetudamental and
nonfundamentalpower factor.

Minus sign indicates generated power and plus sign indicates
consumed power. Suffind/caprepresents inductive/capacitive
character. Se&.1.6 for definition.

PF\ting
P F\btcap ’

Recorded total vector combined P ———> +P
(fundamental and nonfundamentgl
power factor. I

Minus sign indicates generated power PFViotcap’
and plus sign indicates consumed 180
power. Suffixnd/caprepresents PFviotind®
inductive/capacitive character. This 11
parameter is recorded separately for

each quadrant as shown on figure.

Pinv+

Photovoltaic inverter Active Power positive

Pinv-

Photovoltaic inverter Active Power negative

Paciv+

Photovoltaic inverter Active Pow&Cpositive

Pdcinv

Photovoltaic inverter Active Power DC negative

R.F.

Ripple Factog ratio between rms AC component value and DC
component presented at INAW and INV3W connection
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Sucinv+ Photovoltaic inverter Apparent Power AC positive

Sicinv Photovoltaic inverter Apparent Power AC negative
Phase long term flicker (2 hours), includihg, (phase p to phase g

P long term voltage flicker) anBly, (phase p to neutradbngterm
voltage flicker). Seg.1.10for definition.

P, Short term flicker (10 minutes) includifgpg(phase p to phase g
short term voltage flicker) anBky, (phase p to neutral voltage
flicker). Seé.1.10for definition.

Short term flicker (1 minute) includir@minypg(Phase p to phase g

Pst(amin) short term voltage flicker) anBsaminyp (Phase p to neutral voltage
flicker). Seé.1.10 for definition.

Instantaneous flicker includingnspg(phase p to phase g

Pinst instantaneous voltage flicker) amisy, (phase p to instantaneous
voltage flicker). Seb.1.10 for definition.
Instantaneous combined (fundamental and nonfundamental)

oN nonactive phase power includintN» (phase p nonactive phase
power). Minus sign indicates generated and plus sign indicate
consumed nonactive power. S8€el.5 for definition.

_ -Pe€——> +P

Recorded phase combined 90
(fundamental and nonfundamental) *Q
nonactive power includin®lcap/ingp
(phase p nonactive phase power). 180

Ning” Suffixind/caprepresents

. inductive/capacitive character. Minus

Neap sign indicates generated and plus signQ
indicates consumed fundamental 270°
reactive power. This parameter is
recorded separately for each quadrant as shown on figure 5Se6
for definition.

Instantaneous combined (fundamental and nonfundamental)

R nonactive total vector power. Minus sign indicates generated an«

Neot plus sign indicate consumed nonactive power. 5de5 for
definition.
Recorded total vector combined -P4———> +P
(fundamental and nonfundamental) +Q 90 ¢
nonactive power. Suffimd/cap I | %O

) represents inductive/capacitive Nota® | Notcap®

Neotind character. Minus sign indicates 180 °

Niotcap” generated and plus sign indicates Niotcap” | Niotcap
consumed combined nonactive I IV'/Q?’
power. This parameter is recorded @ ~
separately for each quadrant as 270°
shown on figure. Seg.1.5 for definition.

Instantaneous combined (fundamental and nonfundamental)

Nag, nonactive total arithmetic power. Minus sign indicates generated

and plus sign indicate consumed nonactive power.S&é for
definition.
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Abbreviations

Recorded total arithmetic combined (fundamental and

Naoting” nonfundamental) nonactive power. Minus sign indicates generat
) and plus sign indicates consumed combined nonactive power. T
Nattcap parameter is recorded separately for generated and consumed
nonactive power.

Instantaneous fundamental reactive phase power includiQg
°Qfund (phasc_a p _rea_ctive phase power). Minus sign indi(_:ates generated

plus sign indicates consumed fundamental reactive power5Se6

for definition.

Recorded phase fundamental reactive P < 90° > +P

power. Suffixnd/caprepresents +Q

inductive/capacitive character. Minus I
Qfundhe” sign indicates generated and plus sign Qeap”

. indicates consumed fundamental
Qfundap reactive power. This parameter is Qind

recorded separately for each -Q 1

guadrant as shown on figure. See 570°

5.1.5 for definition.

Instantaneous fundamental total vector reactive power. Minus si
°Qvfundot indicates generated and plus sign indicates consumed fundamel

reactive power. Seb.1.6for definition.

Recorded total fundamental vector P > P

reactive power. Suffiind/cap +Q

represents inductive/capacitive

. character. Minus sign indicates
Qvfundsting generated and plus sign indicates
QVfuNGorcap’ consumed fundamental reactive

power. This parameter is recorded

separately for each quadrant as

shown on figure. Seg.1.6 for

definition.

Instantaneous fundamental total arithmetic reactive power. See
Qafundo 5.1.6for definition.

Qafundo: Recorded fundamental total arithmetic reactive power. Sek6
Qafunde for definition.

Instantaneous positive sequence of total fundamental reactive
°Q'totcap power. Suffixnd/caprepresents inductive/ capacitive character.
°Q'otind Minus sign indicates generated and plus sign indicates consume

reactive power. Seb.1.5 for definition.

Recorded positive sequence of total fundamental reactive power

. Suffixind/caprepresents inductive/capacitive character. Minus si¢
Qoting indicates generated and plus sign indicates consumed reactive
Q'totcap power. This parameter is recorded separately for each quadrant.
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Abbreviations

Combined (fundamental and nonfundamental) phase apparent

S power includingS (phase p apparent power). S&¢€l.5 for
definition.
Sa, Combined (fundamental and nonfundamental) total arithmetic
' apparent power. Seb.1.6 for definition.
Se, Combined (fundamental and nonfundamental) total effective
' apparent power. Seb.1.5 for definition.
Sy Combined (fundamental and nonfundamental) total vector
o apparent power. Seb.1.6 for definition.
Sfund Phase fundamental apparent power, includisyind (phase p
fundamental apparent power). S&el.5 for definition.
Fundamental total arithmetic apparent power. S&é.6 for
Safundy definition.
Svfung Fundamental total vector apparent power. Seé.6 for definition.
S Positive sequence of total fundamental apparent power. S&e5
b for definition.
' fundit Unbalanced fundamental apparent power. Se&.5 for definition.

Phase nonfundamental apparent power, includ
nonfundamental apparent power). S&¢l.5 for definition.

Total nonfundamental effective apparent power. Seg.5 for
definition.

Phase harmonic apparent power, including (phase p harmonic

e
{ apparent power). Seb.1.5 for definition.
{ S& Total harmonic effective apparent power. S2é.5 for definition.
Total harmonic distortion current (in % or A), includiftdl}, (phase
THD p current THD) an@HD\ (neutral current THD). Séel.8for
definition
Total harmonic distortion voltage related (in % or V) including
THD THDypg (phase p to phase g voltage THD) aith, (phase p to
neutral voltage THD). Sé&el.11for definition.
u Negative sequence voltage ratio (%). Selellfor definition.
u° Zero sequence voltage ratio (%). Sek. 11for definition.
U W RMS voltage, includingdy (phase p to phase g voltage) add
e (phase p to neutral voltage). SBel.2for definition.
Ummsinv Photovoltaic inverter RMS voltage
Uacinv Photovoltaic inverter AC voltage
Uddinv Photovoltaic inverteDCvoltage
Ut Positive sequence voltage component on three phase systems.
5.1.11for definition.
U Negative sequence voltage component on three phase systems.

5.1.11for definition.
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UO

Zero sequence voltage component on three phase systems. See
5.1.11for definition.

Ubip

Minimal Urms(1/2) VOltage measured during dip occurrence

Ufund

Fundamental RMS voltage (L4m 1°* harmonics), includingfundyg
(phase p to phase g fundamental RMS voltage)@fodd, (phase p
to neutral fundamental RMS voltage). Seé.8for definition

Um!

n™ voltage RMS harmonic component includlaghn (phase p to
phase g voltage'hRMS harmonic component) atghy (phase p to
neutral voltage # RMS harmonic component). Sed.8for
definition.

Uihy

n" voltage RMS interharmonimltagecomponent includindJpgihn
(phase p to phase g voltag# RMS interharmonic component) ant
Upihn (phase p to neutral voltagemRMS interharmonic
component). Seé.1.8for definition.

Ulnt

Minimal Urms/2voltage measured during interrupt occurrence.

UNom

Nominal voltage, normally a voltage by whintwork is designated
or identified.

UOver

Voltage oveideviation, difference between the measured value a
the nominal value of a voltage, only when the measured value is
greater than the nominal value. Voltage ovd#viation measured
over recorded interval, expressed in % of nominal voltage includ
Usgoved phase p to phase g voltage) adgbver(phase p to neutral
voltage). Se&.1.12for details.

Upk

Peak voltage, includind,gek(phase p to phase g voltage) adgk«
(phase p to neutral voltage)

Urms(1/2)

RMS voltage refreshed each hajfcle, includindJogrmsi2)(phase p
to phase g haltycle voltage) anthrms@2(phase p to neutral half
cycle voltage). See1.12for definition.

Uswell

MaximalUrms(1/2)vOltage measured during swell occurrence.

USig

Mains signalling RMS voltage, includisgpg(phase p to phase g
half-cycle signalling voltage) atdip (phase p to neutral halfycle
signalling voltage). Signalling is a burst of signals, often applied
non-harmonic frequency, that remotely control equipment. See
5.2.6for details.

UUnder

Voltage undedeviation, difference between the measured value
and the nominal value of a voltage, only when the voltage is low:
than the nominal value. Voltage unddeviation measured over
recorded interval and expressed in % of nominal voltage, includi
Usgunde{phase p to phase g voltage) adglnge(phase p to neutral
voltage). Se&.1.12for details.

R Umax

Maximum absolute difference between any of tbiemsazvalues
during the RVC event and the final arithmetic mean 100/02@1/2)
value just prior to the RVC event. For pphase systems, thieUnax
is the largesk Unaxon any channel. See1.15for details.
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Absolute difference between the final arithmetic mean
100/120Urms(1/2value just prior to the RVC event and the first
K Uss arithmetic mean 100/12Wrms(12)value after the RVC event. For

poly-phase systems, thieUssis the largesk Usson any channel. See
5.1.15for details.
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Description

2 Description

2.1Front panel

Front panel layout:

No o s~ DN

LCD

F1c¢F4

ARROW keys
ENTER key

ESC key
SHORTCUT keys

LIGHT key
(BEEP OFF)

ON-OFF key
COVER

Figure3: Front panel

Colour TFT displag,3-inch, 480 x 272 pixels.
Function keys.

Moves cursor and select parameters.

Sep into submenu.

Exits any procedureonfirms new settings
Quick access to main instrument functions.

AdjustLCD backlighhtensity: high/low/off

If the LIGHTkey is pressed for more than 1.5 seconds, beeper will b
disabled. Press & hold again to enable it.

Turns on/off the instrument.

Communication ports and microSD card slot protection.
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2.2Connector panel

Warnings!

Use safety test leads only!

Max. permissible nominal voltage between
voltage input terminals and ground is 100!

Max. shortterm voltage of external power suppl
adapter is 14 V!

B BB P

Figure4:Topconnectompanel

Top connector panel layout:

1 Clampon current transformers {] b, k, Iv) input terminals.
2 Voltage (L, L, Ls, N, GND) input terminals.
3 12 Vexternal power socket.

Figure5: Side connector panel

Side connector panel layout:

1 MicroSD card slot.

2 GPS seridlPhoto ¢ scanning headonnector.
3 Ethernet connector.

4  USB connector.
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2.3Bottom view

Figure6: Bottom view

Bottom view layout:

1. Battery compartment cover.
2. Battery compartment screw (unscrew to replace the batteries).
3. Serial number label.

2.4 Accessories

2.4.1 Standard accessories

Tablel: Ml 2893/MI 2892/MI 288%tandard accessories

Description Pieces
Flexible current clamp 3000 A/ 300 A/ 30 A (A 122502
Temperature probe (A 1354)

Colour coded test probe

Colour coded crocodile clip

Colour codedroltage measurement lead

USB cable

RS232 cable

Ethernet cable

12 V /3 A Power supply adapter

NiMH rechargeable battery, type HR 6 (AA)

Professional protective waterproof cask {685 (Ml 2893/MI 2892)
Soft carrying ba¢gMI 2885)

Compact disc (CD) with PowerView v3.0 and manuals

RlRrlRr|lo|kRr|R|R|R|lOjlO|0|R |~

2.4.2 Optional accessories

See the attached sheet for a list of optional accessories that are available on request from your distributor.
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3 Operating the instrument

This section describes how to operate the instrumdifite instrument front panel consists of a colour
LCD display and keypad. Measured data and instrument status are shown on the display. Basic display
symbols and keys description is shown on figure below.

Status bar

m Mi 2883

MAIN MENU Q& AT 18:07

:\‘"'»,
= =

MEASURBMENTS

Function keys

Shortcut keys

Press & Hold for
waveform snapshot

Cursor keys, Enter

Press & Hold to

disable beeper Escape

Backlight On/Off
Power On/Off

Figure7: Display symbols and keys description

During measurement campaign various screens can be displayed. Most screens share common labels
and symbols. These are shown on figure below.

Screen name

m MI 2893

Y-axis scale

Status bar

X-axis scale (time

Options for functio
keys (F1—F4)

Figure8: Common display symbols and labels during measurement campaign
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3.1Instrument status bar

L y a ( NXstatGsybar @ flaced on the top of the screen. It indicates different instrument states. Icon
descriptiors are shown on table below.

Status bar

MAIN MENU O &6 WO 18:07

RSLLIPS

Figure9: Instrument status bar

Table2: Instrument status bar description

(I Indicates battery charge level.
i Indicatesthat charger is connected to the instrument. Bate=will be charged
automatically when charger is present.
Vel Instrument is locked (see secti@®4.5for details).
~, AD converter over range. Selected Nominal voltage or current clamps range is
) small.
18.07 Current time.
GPS module status (Optional accessory A 1355):
\? GPSnodule detected but reporting invalid time and position data
(Sarching for satellites or too weak satellite signal).
Q) GPS time valiq validsatellite GPS time signal
Qf. Instrument act as host USB, and is ready to accept USB memory stick.
-ﬂ. Oneof the current clamps has opposite direction from the expected.

Internet connection status (see sectibB for details):

Internet connection is not available.
Instrument is connected to the internet and ready for communication.
Instrument is connected to the PowerView.

ol

Recorder status:

General recorder is active, waiting for trigger.

General recorder is active, recording in progress.

Waveform recorder is active, waiting for trigger.

Waveform recorder iactive, recording in progress.

Transient recorder is active, waiting for trigger.

Transient recorder is active, recording in progress.

"@-@ (@0

E-Meter recorder is active, waiting for trigger.
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E-Meter recorder is activel=Meter accuracy tesin progress.

NG

Alarm detected, recording in progress

Event detected, recording in progress

Inrush detected, recording in progress

RVC detected, recording in progress

Signalling detected, recording in progress

Transientdetected, recording in progress

Memory list recall. Shown screen is recalled from instrument memory.

Flagged data mark. While observing recorded data this mark will indicate that
observed measurement resultsr given time intervatan be compromised due to
interrupt, dip or swells occurrence. Ssection5.1.17for further explanation.

[l

=] =

Rl

Signalling voltage is present on voltage line at monitored frequenciesestens

3.13and 3.23.4for further explanation.

USB stick communication mode. In thisde selected record can be transferred
from microSD card to USB stitkSB communication with PC is disabled while in 1

mode.See sectior3.22for details.

3.2Instrument keys

Instrument keyboard is divided into four subgroups:

Function keys

Shortcut keys

Menu/zoom manipulation keys: Cursors, Enter, Escape
Other keys: Light and Power on/off keys

Function keym are multifunctional. Their current function is

shown at the bottom of the screen and depends on selected instrument function.

= =4 =4 =4

Shortcut keys are shown in table below. They provide quick access to the most common instrument
functions.

Table3: Shortcut Keys and other Function keys

ulIf Shows UIF Meter screen froddEASUREMENT submenu
PQ Shows Power meter screen fraddEASUREMENT submenu

wn

Shows Harmonics meter screen frafEASUREMENT submenu
Shows Connection Setup screen from MEASUREMENT SETUP submenu
Shows Phase diagram screen frsttlBASUREMENT submenu

Hold a key for 2 econdsto trigger WAVEFORM SNAPSHOT. Instrument v
record all measured parameters into file, which can be then analysed by PowerV

Set backlight intensity (high/low/off).

Hold @ key for2 s todisable/enablebeepersound signals.
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Switch On/off the instrument.
Note: instrument will not power off if any recorder is active.
Note: Hold key for 5 seconds in order to reset instrument, in case of failure.

Cursor, Enter and Escape keys are used for moving through instrument menu structure, entering various
parameters. Additionally, cursor keys are used for zooming graphs and moving graph cursors.

3.3Instrument memory (microSD card)

MI 2893/MI 2892/MI 288ause microSD card for storing recor@sior instrument use, microSD card
should be formatted ta single partitiorFAT32 file system and inserted into the instrument, as shown
on figure below.

microSD Card

FigurelO: Inserting microSD card

=

Openinstrument cover

2. Insert microSD card intaslot onthe instrument (card should be putted upside down,
as shown on figure)

3. Close instrument cover

Note: Do not turn off the instrument while mioSD card is accessed:
- during record session
- observing recorded data in MEMORY LIST menu
Doing so may cause data corruption, and permanent data lost.

Note: SD Card should have single FAT32 partition. Do not use SD cards with multiple partitions.

3.4Instrument Main Menu

After powering on thenstrument,the AMAINMENL is displayed. From this menu all instrument
functions can be selected.
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'iﬂ""li“}_ @i mm 18:13
()

1,
N'%

MEASUREMENTS RECORDERS

iy,
MEASUREMENT SETUP GENMERAL SETUP

Figurelly da'! Lb a9b] ¢

Table4: Instrument Main menu

X", MEASUREMENTbmenu. Provide accessvariousinstrumentmeasurement
C screens
® RECORDERBbmenu. Provide access to instrument recorders configuration and
) storage.
-\'/, MEASUREMENT SEBUBmenu. Provide access to the measurement settings.
,/' GENERAL SET&UPmenu. Provide access to the varidnstrument settings.

Table5: Keys in Main menu

.
. . Selecs submenu.
P

@ Enteis selectedsubmenu

3.4.1 Instrument submenus

By pressing ENTEKBy in Main menuuser can select one of fosubmenus
1 Measurementg; set ofbasic measurement screens,
1 Recordes setup and view of various recordisg
1 Measurementsetup ¢ measurement parametersetup,
9 Generaketup ¢ configuring commornstrumentsettings
List of all submenawith available functionare presented on following figuse
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Instrument Main Menu

@i 18:13
y,
A% @®
EMENTS RECORDERS

2 2 |

MEASUREMENT SETUP

MEASUREMENTS

108 15:22

0]

ENERGY

D)

HARMONICS

FLICKERS PHASE DIAGRAM
dc 5 b
TEMPERATURE SIGNALLING UNDER/OVER DEY.

Figurel2: Measurements submenu

RECORDERS

GENERAL REC.

L 120:57

= B

.~ WAVEFORM REC. = TRANSIENT REC.

0=

MEMORY LIST EVENTS TABLE ALARM TABLE
' 1 = == "ﬁ""—
RVC TABLE

TRANSIENTS TABLE INRUSH TABLE

Figurel3: Recorders submerfivll 2893)

RECORDERS

[ [ RERF

as, | Ag |

WAVEFORM REC. - TRANSIENT REC.

>

®

GENERAL REC.

MEMORY LIST EVENTS TABLE ALARM TABLE
' 1 - "N"'- @
RVC TABLE INRUSH TABLE

Figurel4: RecordersubmenuMI 282/MI 2885

MEAS. SETUP

g

CONNECTION SETUP

L 120:58

o

ALARM SETUP

=\

MEASURING METHODS

EVENT SETUP

)

SIGNALLING SETUP

RYC SETUP

TRANSIENTS SETUP INRUSH SETUP

WAVE. REC. SETUP

Figure15: Measurement setup submenu
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GENERAL SETUP { (00N 22:17

COMMUNICATION TIME & DATE LANGUAGE

\_.) o N
INSTRUMENT INFO LOCK/UNLOCK COLOUR MODEL

BACKLIGHT

Figurel6: General setup submenu

Table6: Keys in submenus

' . Selects function within each submenu.

@ Enters selected function.

ESC wSidzNya (2 GKS da!Lb a9b! ¢

3.5U, I, f

\oltage, current and frequency parameters can be observed inithg f€ screensMeasurement
results can be viewed in a tabulETER)r a graphical fornffSCOPE, TRENDREND view is active
only in RECORDING mode. Saaion3.14for details.

3.5.1 Meter

By entering UI, f option, the U,I, f ¢ METER tabular screen is sho@@ae figurs below)
§CE0EN 08:53
a»
30048 |
0.08%
L Aa2

| HOLD . RESET |/1:3u4 &l SCOPE |

Figurel7: U, I, f meter phase table screens (L1, L2, L3, N)
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©cm 1755
N

uL 220.2 225.2 215.2v 9.994v

o et T T o
L . Bh B oA L L— ey
N s e P
S . PR Tl
| HoLD || |[12au A a|| SCOPE |

U,l,:METER A @ mm 17:53
L23 L3

uL 398.4 398.4 398.4v
L o P e
L — L Li— Tl L— pfcue
Efa P Sl Sl
LU e e e o_—
| HoLD || |[123ua A|| SCOPE |

Figurel8: U, I, f meter summary table screens

Inthosescreensn-line voltage and current measurements are showescriptions ofynbok and
abbreviationsused in this menu arshown in tablebelow.

Table7: Instrument screen symbols and abbreviations

RMS
UL True effective value ghsand kms
IL
THD
ThdU Total harmonic distortion THaNnd THD
Thdl
CF Crest factoiCkly andCk
PEAK Peak value kkand bk
MAX MaximalUrms(1/2)voltage and maximdkms(/2current, measuredafter RESE{key:
F2)
MIN Minimal Urmszvoltage andminimallrmsiz)current, measuredfter RESET (key:
F2)
f Frequency on reference channel
Y

Note: In case obverloading current or overvoltage @kD convertericon ™ will be displayed in the
status bar of the instrument.
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Table8: Keys in Meter screens

Holds measurement on displaydold clock time will be displayed in the

s right top corner.
RUN Rurs held measurement
RESET Reses MAX and MINalues(Usmswzandlgmsz).
123N p Shows measurements for phase L1
123N p Shovs measurements for phase L2
123Ni p Shows measurements for phase L3
123Ni n Shows measurements for neutral channel

1230 n Shows measurements fail phases

123N Showameasurements for apphaseto-phasevoltages
1223 31n Shows measurements fphaseto-phasevoltagelL12.
122331n Shows measurements fphaseto-phasevoltagelL23.
122331p Shows measurements fphaseto-phasevoltagelL31.
1223311 Shows measurements fail phaseto-phasevoltages
METER Switches to METER view.
SCOPE Switches to SCOPE view.
TREND Switches to TREND vieavéilable only during recording).
Triggers Waveform snapshot.
ESC wSilidzNya (2 GKS Ga9! {! w9a9bc¢{¢ 3
3.5.2 Scope

Various combination of voltage and current wavefornean be displayed on the instrument, as shown
below.

U ESCOPELY | © 1 17:53 U,LE:SCOPE L1 © T 17:53
zaEl-diy ®3HEH D1y
[IL} "
220.2v 500.0a

1Bms-div 1Bms-div

[ HOLD |[U i vi wi |[1235u4 a|[ TREND | [ HOLD || ul viuwi [[12358 4| TREND |

Figurel9: Voltage only waveform Figure20: Current only waveform
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U,1,::SCOPE L1 (OITRFT I U,I,:SCOPE L1 @ 17:53
*5aalL) SEEA 208l diy
220.2v / / 220.2v

11 11
500.0a \ \ 500.0a
/ / BB

18ms diu 18ms div

[ HoD |[u i ujg wi|[1235naall TREND | | HOLD |[u i uwiUd |[1:235u4 a]] TREND |

Figure21: Voltage and current waveform (single  Figure22: Voltage and current waveform (dual
mode) mode)

Table9: Instrument screen symbols and abbreviations

Ul, U2, U3, Un True effective value gfhasevoltage Ui, U;, Us, Uy
Ulz2, U23, U3l True effectivevalue of phasdo-phase voltage: U, Uos, Uz
11, 12, 13, In True effective value of curreni, Iz, I3, In

Tablel0: Keys in Scope screens

HOLD Holds measurement on display
RUN Rurs held measurement
Selecs which waveforms to show:
Uiu,iun Showsvoltage waveform
ulu,un Shows current waveform
uiU,lun Showsvoltage and currentvaveform (single graph)
utuu/l Showsvoltage and currentvaveform (dual graph)

Selecs between phase, neutral, gilhases and line view:
123N p Shows waveforms forphaselL 1l
123Ni p Shows waveforms for phase L2
123N1 p Showswaveforms for phase L3
123Ni p Showswaveforms for neutral channel
123n n  Showsall phase waveforms

123N 1 Shows all phasto-phase waveforms.

122331n Showswvaveformsfor phase L12.
122331p Showswaveformsfor phase L23.
122331p Showswaveformsfor phase L31.
1223311 Showsall phase waveforms

METER Switches to METER view.
SCOPE Switches to SCOPE view.
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TREND Switches to TREND view (available only during recording).

Selects which waveform to zoom (only in U/ILb¥l).

Sets vertical zoom.

Sets horizontal zoom.

...3ﬂ
v -

Triggers Waveform snapshot.
ESC wSlGdzNya G2 GKS da9!{!'w9a9b¢{¢ &adzwYSy:

3.5.3 Trend

While GENERARECORDERative TREND vievws available (sesection3.14for instructions how to
start recorden).

3.5.4 Voltage and current trends
Current and voltage trends can be observed by cycling function kBWEREFSCOPEREND).

(OO TR U.1,:TREND L1 W @l 09:04

30.0ct.2018 [*10U/div 30.0¢1.2018 [*5.000/div
i

1Minsdiv

03m 165 2Minsdiv

e _: d 05m 49s y
| U  + |123u A || METER | | |Uisutui||4123n A || METER |

Figure23: Voltage trend (all voltages) Figure24: Voltage trend (single voltage)

U,1,ETREND L1 w (©)i 3 09:08 M w ©j i 09:10
30.0¢4.2018 [#5.000/div ©0.16A/div 30.0ct.2018 [#5.000-div
1
SMinsdiv i
B{.\ma/dwww
09m 51s 2Minsdiv 11m 59s 5Mm/dw H ‘ :
\ visUlui |[[123n a]|] METER | \ uifutUA |41 23n A || METER |

Figure25: Voltage and current trend (single Figure26: Voltage and current trend (dual mod
mode)
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[F]w @immmi 09:14 U,I,::TREND 17:34

13.May.2013 (2.050Hz/div
22:45:60

,,,,,, -

= oty i

' CRR A }
50.005H: ; }

15m 52s (SMinsdiv & R — :
UIfU,IUI‘123NA | METER T | ’ METER
Figure27: Trends of all currents Figure28: Frequency trend

Tablell: Instrument screen symbols aadbreviations

U1, U2, U3, Un, Maximal(X), average X) and minimal¥) value of phas&MSvoltage U, U, Us,
Ul12, U23, U31 Uy or line voltagelis, Uss, Usifor time interval(IP) selected by cursor.

Maximal &), average ) andminimal &) value of currenty| l, k, Iy for time

11,12, 1810 interval (IPselected by cursor.

f Maximal &), activeaverage £) and minimal¥) value of frequency at
synchronization channel for time interval (IP) selected by cursor.

10.May.2013 Timestamp of interval (IP) selected by cursor.
02:02:00

CurrentGENERAL RECORDERR

32m 00s (d _ days h - hours m- minuteS, S Se(DndQ

Tablel2: Keys in Trend screens

Selecs between the followingoptions:

Uifu,un Showsvoltage trend
ulfulun Shows current trend
uifulun Shows frequency trend
uIfU,lun Showsvoltage and currentrend (single mode)
uIfulu/l Showsvoltage and currentrend (dual mode)

Selecs between phass, neutralchanne] alkphases view:

123N Showstrend for phase L1
123Nl Showstrend for phase L2
123Ni Showstrend for phase L3
123Ni Showstrend for neutral channel

123 Ni Showsall phases trends

1223 31pn Showsdrend for phasesL12.
122331n Showsrend for phases L23.
122331np Showsrend for phases L31.
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1223311 Shows all phast-phase trends.

METER Switches to METER view.
SCOPE Switches to SCOPE view.

TREND Switches to TREND view.

Moves cursor and selects time interval (IP) for observation.

wS { dzNJ/ a

G2 GKS da9! {!w9a9b¢{:é

a4dz0 YSY«
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3.6Power

In POWERCcreendnstrument shove measured poweparameters Results can be seen in a tabular
(METER) or a graphical form (TREND). TREND view is activeileGENERAL RECORBERtive See
section3.14for indructions how to start recordenn order tofully understand meanings of particular
power parameter sesectiors5.1.5

Note: MI 2893/MI 2892/MI 288%lways save data according IEEE 1459 and data presentation could be
also selected under PowerView.

3.6.1 Meter

By entering PWEPRptionfroma S | & dzNBsvtngnili ieitabularPOWER (METE®RYeen is shown
(see figure below)Vhich measurement is present on display depends on following settings:

1 Power measurement methodvlodern (EEE 1459Classic\{ecton or ClassicArithmetic) ¢ see
section3.21.6

T /1 2yySOGAz2y (GeLSY mM2I H2I 02X
i Selected VIEW: Combined, Fundamental or Nonfundamental

POWER: A i1 o09:30 i 109:32
aEh (L3)  ToT. KP (L3)  ToOT.

P 99.58 149.4 199.1 448.1 uw P 99.36 149.1 198.7 447.2 uw

N 61.87 86.17 114.8 262.9 Mvar Q 57.31 86.01 114.6 257.9 Mvar

S 117.2 172.5 229.9 537.6 Mva S 114.7 172.2 229.4 516.3 mva

PF 0.85i 0.87i 0.87i 0.83i DPF 0.87i 0.87i 0.87i 0.871

| Hop || wview |[i:: A <] I | wHop | wviEw  |[1:2: A 7| |
Figure29: Power measurements summary Figure31: Power measurements summary

(combined) (fundamental)
VI 09:15

Nonfundamental Modern (IE1 459)
T & 3 ToT.

sn | 0.256 0.257 0.261 83.66 kva

Di 0.172 0.173 0.175 36.76 kvar

Dv 0.190 0.190 0.193 39.07 kvar

PH 0.408 0.407 0.427 1.241w

|  HOLD VIEW | 123 A |

Figure30: Power measurements summary
(nonfundamental)
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Powerit | SUPURVN cower: | 47
[ L1 ] Modern (IEEE 1459)

P| 188.0uw |P 188.0iw ||SN| 92.29wa| [P 358.9 v |[P+ 358.3 kw |[SeN| 22.06va

N =98.33 kvar Q =33.84 kvar ||DI 89.86 kvar Q =20.76 kvar Q+ =10.02 kvar |[Del 19.91 kvar
5 2492 1wva ||S 191.0 kva ||DV 0.201 kvar Se 359.7 kva ||S+ 358.5 kva |DeV| 0.555 kvar
PF 0.8%c DPF 0.98c PH =0.011 kw PFe 0.99¢ PFe+ 0.99c Pu 0.525 ww

L P L ' NI

[Harmonic pollut.: 48.3% ] [Harmonic pollut.: 1.36% ][Load unbalance: 8.47 % ]
[ HoLD || [[123a71]] | [ nHowp || [[1235aT]| |

Figure32: Detailed power measurements at  Figure33: Detailed total power measurements
phase L1

Description of symbols and abbreviations use@B@WERMETEIRscreens are shown in tabhlelow.

Tablel3: Instrument screen symbols and abbreviations &sgesfor details)g instantaneous values

Depending on the screen position:

In Combinedcolumn Combined (fundamental andonfundamenta) active
P power (°Py, °Pz, °Ps, Pot,)

In Fundamentalcolumn Fundamental activgohasepower (°Pfund,
°Pfund, °Pfund)

N Combined (fundamental and nonfundamental) nonactpleasepower
(°N1, °Nz, °Ns) and nonactive total vectorNwot)

Na Combined (fundamental and nonfundamental) nonactwithmetic total
power (°Naot)

Q Fundamentalreactivephasepower (°Qfund, °Qfunc, °Qfund)

Qa Fundamental total arithmetic reactive pow@pafundo)

Qv Fundamental total vector reactive powetQvfund)

Depending on the screen position:

In Combinedcolumn Combined (fundamental and nonfundamental)
apparentphasepower (9, S, S)

In Fundamentalcolumn Fundamentalapparentphasepower Sfund,
Sfund, Sfund)

Depending on thecreen position:

In Combinedcolumn: Combined (fundamental and nonfundamental) tote
Sa arithmetic apparent powerao)

In Fundamentalcolumn: Fundamental total arithmetic apparent power
(Safungly)

Depending on the screen position:

In Combinedcolumn: Combined (fundamental and nonfundamental) tote
Sv vector apparent power§\ot)

In Fundamentalcolumn: Fundamental total vector apparent power
(Svfundy)
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P+ Positive sequence of total active fundamental pow&?(:)
Q+ Positive sequence of totabactive fundamental power’Q" )
S+ Positive sequence of total apparent fundamental pow&s ;)
DPF+ Positive sequence power factor (fundamental, total)
Se Combined (fundamental angbnfundamenta) total effective apparent

power (S&o)

Phase nonfundamental apparent pow@

Totaleffectivenonfundamentalapparent power $

t KFAS OdzNNBYy il RBADBHERIAZY LR oSN ¢

¢20Ff STFTSOGADS OdaNByYy i RA &G 2 NI 2

Be Phase voltage distortiopower (0o, Dy, D)
Den Total effective voltage distortion power (Qg)
te Phase and total harmonic active pow@x{, P2, Pus’, “Phior)
PF Phasecombined (fundamental andonfundamenta) power factor (PR,
°Ph, °PR)
PFa Totalarithmetic combined (fundamental and nonfundamental) power
factor (°PFa)
Total effective combined (fundamental amsbnfundamental power factor
PFe o
(°PFe)
Total vector combinediindamental and nonfundamentabower factor
PFv (°PFy.
DPF Phasefundamental power factor {DPR, °DPF, °DPFR,) and positive
sequence total power factor’DPF)
DPFa Total arithmetic fundamental power factofPPF3.
DPFv Total vector fundamental power factofPPFY.

Harmonic Pollut

Harmonic pollutioraccording to the standard IEEE 1459

Load unbalance

Load unbalance according to the standard IEEE 1459

Tablel4: Keys in Power (METER) screens

Holds measurement on displaydold clock time will be displayed in the

D right top corner.
RUN Rurs held measurement

VIEW Switchesbetween Combined, Fundamental aNdnfundamental view
1231 1 Shows measurements for phase L1

1231 T Shows measurements for phase L2
1231 T Shows measurements for phase L3
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12 3] T Shows brief viewon measurements oall phases i single screen
1231 T Shows measurementesultsfor TOTAL power measurements
METER Switchesto METER view.
TREND Switchesto TREND vievayailable only during recording)
Triggers Waveform snapshot.
ESC Returrsi 2 G KS da9!dutman®.a9bd¢{ ¢
3.6.2 Trend

During activeecordingTREND view is available (see sectiddfor instructions how to startGENERAL

RECORDER

POWER:TREND L1 @ii:l 09:26

14.May.2019 20,80 div
09:25:00 H

=

01m 38s LIMinsdiv

| VIEW .PQ\QESDDFlei 1:: 41| METER |

Figure34: Power trendscreen

Tablel5: Instrument screen symbols and abbreviations

View:Combinedpower

P, P, Maximal &), averageX) and minimal¥) value of consumed(*, R*, B,

P3, PH Pot*) or generatedRr, Py, Py, Ro) active combined power for time interval
(IP) selected by cursor.

View:Fundamentalpower

P, P, Maximal &), average ) and minimal¥) value of consumedD(fund*,_

P, P+ Pfung*, Pfund®, P+t or gen_erated Rfund’, Pfund, Pfund, P+.) active
fundamental power for time interval (IP) selected by cursor.
View:Combinedpower

Nilp, NiZ, Maximal &), average ¥) and minimal¥) value of consumed (N*, Noind™,

Ni3p, Nitp Naind*, Notina®) Or generated (Ahd’, Noing', Nsind’, Notind”) inductive combined
nonactive power for time interval (IP) selected by cursor.
View:Combinedpower

Nclp, Nc&, Maximal &), average X) and minimal¥) value of consume\cap’, Nocap',

Nc3, Nch Nacap', Notcap’) OF generatedNicap, Nocap, Necap, Notcap) Capacitive combined
nonactive power for time interval (IP) selected by cursor.
View:Combinedpower

S1, S2, SBe Maximal &), averageX) and minimal¥) value of combined apparent powe

(S, S, S, Sex) for time interval (IP) selected by cursor.

48



MI 2893 / MI 2892 / MI 2885

Power

S1, S2, S8, S+

View:Fundamentalpower
Maximal &), average®) and minimal¥) value ofundamentalapparent
power Sfund, Sfund, Sfund, Si:) for time interval (IP) selected by cursor.

PFi%, PFi3, PFi3,
PFit

View:Combinedpower

Maximal &), average ) and minimal¥) value of inductive power factor {1
quadrant: PEnd", PRind", Phind", PRoina™ and 3¢ quadrant: PEng, PRind, Phind,
PRoina) fortime interval (IP) selected by cursor.

PFcs, PFcB, PFc8,
PFct

View:Combinedpower

Maximal &), average ) and minimal¥) value of capacitive power factor
(4" quadrant: Prap’, Phcap’, PRcap’, Photcap” and 2 quadrant: Plkag, PRcap,
PRcap, PRtcap) for timeinterval (IP) selected by cursor.

View:Fundamentalpower

8;12 Q%, Q1% Maximal &), averageX) and minimal¥) value of consumed (", Qind",
Qsindg", Q'toting”) Or generated (Ghd, Qind, Gsind’; Q'oting) fundamental reactive
inductive power for time interval (IP) selected by cursor.
View:Fundamentalpower

822 Qcd, Qc3, Maximal &), average ) and minimal¥) value of consumed (@', Qcap’,
Qscap, Q'capot”) Or generated (Qap, Qcap, Qscap, Q'capot’) fundamental reactive
capacitive power for time interval (IP) selected by cursor.

DPFit, View:Fundamentalpower

DPFig’ Maximal &), average ®) and minimal¥) value of inductive displacement

DPFi31 power factor (% quadrant: DPfd", DPEind", DPEing*, DPEtina*, and 3

DPF-, quadrant: DPHd, DPEnd, DPEind DPkind’,) for time interval (IP) selected by
cursor.

View:Fundamentalpower

DPFch, . ¥ . " .

DPFcg Maximal &), averagex) and minimal¥) value of capacitive displacement

DPFCB’ power factor (4 quadrant: DPFag, DPEap’, DPEcag’, DPtcap’, and 29

DPF+5, qguadrant: DPfap, DPEeap, DPEeap, DPhicap’) for time interval (IP) selected b
cursor.

View:Nonfundamentalpower

Snl, Sn2, . -

Maximal &), averageX) and minimal¥) value ofconsumed or generated

Sn3, Sen o , L
nonfundamental apparent powd Sé ) for time interval (IP)
selected by cursor.

View:Nonfundamentalpower

Di1, Di2, Maximal &), average ) andminimal &) value ofconsumed or generated

Di3, Dei phasecurrent distortion power 55P,5 5 R5) $oPtime interval (IP)
selected by cursor.

View:Nonfundamentalpower
Dv1, Dv2, Maximal &), averageX) and minimal¥) value ofconsumed or generated
Dv3, Dev phasevoltage distortion powefDw, Dw, Dy, Devy) for time interval (IP)

selected by cursor.

Phi, Ph2, Ph3, &
t Kip

View:Nonfundamentalpower

Maximal &), average ¥) and minimal¥) value of consumed(:*, Ri", Ris',
Puiot®) or generatedRur, Riz, Rus, Ruwr) active harmonic power for time
interval (IP) selected by cursor.

49



MI 2893 / MI 2892 / MI 2885

Power

Tablel6: Keys in Power (TREND) screens

Selecs which measurement should instrument represent on
graph:
9 Consumed or Generated
Measurements related to consumed (suffix: +) or
generated power (suffix).

i Combined, Fundamental or Nonfundamental
Measurement related to fundamental power,
nonfundamental power or combined

Keys in VIEW window:

@
. . Selects option.
v

ESC Exitsselection window without change

Confirms selected option.

P Ni Nc S PFi Pfc
PNi Nc S PFi Pfc
P NiINCs PFi Pfc
P Ni NcSPFi Pfc
P Ni Nc $Firfc

P NiNc S PRPFC

If Combined power is selected:

Shows combined active power trend

Shows combined inductive nonactive power trend
Shows combined capacitive honactive power trend
Shows combined apparent power trend
Showsinductive power factor trend

Shows capacitive power factor trend

P Qi Qc SDPFiDPfc
P Qi Qc SDPFIDPfc
P Qi QCSDPFiDPfc
P Qi Qc SDPFiDPfc
P Qi Qc SDPFbDPfc
PQi Qc sbrfiDPFc

If Fundamental power is selected:

Shows fundamental active power trend

Shows fundamental inductive reactive power trend
Shows fundamental capacitive reactive power trend
Shows fundamental apparent power trend
Showsinductive displacement power factor trend

Shows capacitive displacement power factor trend

If Nonfundamental power is selected:

SnpiDv Ph Shows nonfundamental apparent power trend
snDibv Ph Shows nonfundamentalkurrent distortion power
sn DIDV Ph Shows nonfundamentabloltage distortion power
sn Di DWPh Shows nonfundamentaklctive power
Selecs between phase, albhases and otalpower view:
1231 1 Shows pwer parameters for phase L1
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1231 T Shows pwer parameters for phase L2
1231 T Shows pwer parameters for phase L3
] Shows pwer parameterdor phased.1, L2 and L3 on the same
123l T
graph
1231 T ShowsTotal power parameters

METER Switclesto METER view.
TREND Switclesto TREND vievayailable only during recording)

.. Moves cursor and selesttime interval (IP) for observation

Returrsti 2 G0 KS da9!dutmend.a9b¢{é

3.7Energy

3.7.1 Meter

Instrument shovg status of energy countelis energy menuResults can be seen in a tabular (METER)
form. The meteiscreens areshown on figure below.

Ol cncrav-rora | © 1503
xh (L3)

Consumed in TOTAL Consumed in LAST INTERVAL
Ep+ | 00000633.03 00000618.56 00000834.901wh | ([Ep+ 000000026.276 kwhn

Eq+ | 00000000.00 00000000.00 00000000.00kvarh |[Eq+ 000000000.000 k varh
Generated in TOTAL

Generated in LAST INTERVAL
Ep- | 00000000.00 00000000.00 00000000.00wn | |[Ep- 000000000.000 wwh

Eq- | 00000365.80 00000109.35 00000463.28 kvarh) |[Eq=-

START: 14.Nov.20413 13:42 Duration: 01h 19m 24s START: 14.Nov.20413 13:42 Duration: 01h 21m 09s
HOLD | [TOTiasrcur|[1 23 A 7| TREND | | HOLD |[rorLASTcur|[+ 23 o T || TREND |

Ot on:ao
S INV

Consumed in TOTAL

000000011.815 kvarh

Ep+
| 00000000.00 Kkvarh
Generated in TOTAL

}Ep- 'J’oonooooo.oo 00000 000.00 kwh |

Eq+

Eq- | 00000000.00 kvarh
START: 01.Ja|_1.2l]l10 00:39 Duration: 20s ;
| HOLD TOT Last cur| TREND |

Figure35: Energy counters screé@eneral Recorder is running)

ENERGY:A MR TPl ENERGY:TOTAL {1000 00:45

L L2 ] (L3)
Consumed in TOTAL Consumed in TOTAL
Ep+ | 00000000.00 00000000.00 00000000.00w ||Ep+ | 000000000.000kwn |
Eq+ | 00000000.00 00000000.00 00000000.00vars| Eq+ | 000000 000.000 wvarh
Generated in TOTAL " Generated in TOTAL
}"?'37..[ 00000000.00 00000000.00 00000000.00ws | [Ep- | 000000000.000 ks _
Eq- | 00000000.00 00000000.00 00000000.00kvarm Eq=| 000000000.000 kvarh
START: Duration:  START: Duration:
| _HOLD TOTiastcur|| 123 A T RESET | | HOLD ||TOTiastcur||1 23 A T RESET
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( o0:a7
BER INV

Consumed in TOTAL

Ep+

Eq+ | 00000000.00 kevarh
Generated in TOTAL '
}FR:.J'.!’.0..99.!'.99'?.-.!’.'_.’___‘?P.P.P.P.‘.'.'.’.'.’.-.'!!! o |
Eq- | 00000000.00 kvarh
START: Duration: ‘
|  HOLD TOT LasT cur| | RESET |

Figure36: Energy counters screé@eneral Recorder is not running)

Tablel7: Instrument screen symbols and abbreviations

Ep+ Consumed+)phase Ep*, Ep*, Ep") or total Epo.t*) active energy

Ep Generated{) phase Ep, Ep, ER) or total Epo’) active energy

Eq+ Consumed+)phase Eq*, Eg*, Eg") or total Eqgo.”) fundamentalreactiveenergy
Eqg Generated {) phase Eq, Eg, Eg) ortotal (Eqe’) fundamental reactive energy

Start Recorder start timend date
Duration Recorder elapsetime

Tablel8: Keys in Energy (METER) screens

HOLD Holdsmeasurement on display
RUN Rurs held measurement
TOTLAST CUR Shows energy registers for whole record
TOTLASTEUR Showvs energy registers for last interval
ToT LASCUR Shows energy registers for current interval
1231 1 Shows eergy parameters for phase L1
1231 T Shows eergy parameters for phase L2
1231 1 Shows eergy parameters for phase L3
12 3] T Showsall phases energy
1231 T Shows aeergy parameters for Totals
METER Switches to METER view.
TREND Switches to TREND view
4 EFF Switches to EFFICIENCY view
RESET Reset energy counters

Triggers Waveform snapshot.

: 8

ESC wSilidzNya (2 GKS Ga9! {!'w9a9b¢{é
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3.7.2 Trend

TREND view is availalaely during activerecording(see sectior8.14for instructions how to start
GENRRAL RECORDER).

ENERGY:TREND A ©m 08:22
08.Nov.2013 Sog.ohhsdiv é )
11:20:00 :

T e

095 2Wh [

| Ep+Eq+Ep-Eq-‘ [123 AT H EFF \

Figure37: Energy trend screen

Tablel9: Instrument screen symbols and abbreviations

Ep+ Consumed (+) phase (EpEp®, Ep®) or total (Ep:*) active energy
Ep Generated ) phase (Ep, Ep;, Ep) or total (Ep:) active energy
Eg+ Consumed (+) phase (EdgeEg, Eg") or total (Eg:") fundamental reactive energy
Eqg Generated {) phase (Eg Eg, E@) or total (Eg:) fundamental reactive energy
Start Recorder start time and date

Duration Recorder elapsed time

Table20: Keys in Energy (TREND) screens

Shows active consumed energy for time interval (IP) selected by

Ep+eq+ B Ea cursor.
Ep+EQ+ Ep-Eqt Shows reactive consumed energy for time interval (IP) selected by
cursor.
Ep+ B+EP- Eg Shows active generated energy for time interval (IP) selected by
cursor.
Ep+ B+Ep- EG Showsreactive generated energy for time interval (IP) selected by
cursor.
1231 1 Shows energy records for phase L1
1231 T Showsenergy records for phase L2
1231 T Shows energy records for phase L3
123l T Shows all phasegnergy records
1231 T Shows energy records for Totals
METER Switches to METER view.
TREND Switches to TREND view
EFF Switches to EFFICIENCY view

Returrsii 2 G KS da9!dgutmeng.a9b¢{é
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3.7.3 Efficiency

EFFICIENCY view is available dunfing activerecording(see sectior8.14for instructions how to start
GENERAL RECORDER).

EFFICIENCY:L1 (OICHBETET] EFFICIENCY:A (GG TIE] EFFICIENCY:TOTAL (©){ 0T 09:43

Fundi I ¢ utilisation Conductors crossection utilisation P+avgs | 561.4uw | LA

IPavg+ | 1799w | — .

= (L1 012 8 SN Qi+ avg+ |  393.0war |

Qiavg+ | 131.2kvar * Active 3 * Active

i * Rctive [Qco avg=| 0.000kvr [ * Reactive

Qc avg~ | 0.000kvar * Reactive © Rasotive | i |

| *H i s 395.8uva | * Harmonic

Sn avg 75.88kva armonic ¢ Harmonic 's 1 220.9 Unbalance

Ep+ | 136.61m Unbalance rE'" avg | ‘7°~0"V‘ ‘

Eq+ 99.62kvarn, Maximal Power demand (P+): (3 s) il £ ki mal Power demand (P+): (3 s)

f i 1. 14.May.2019 09:27:42 - 187.6 kW | P avg+ | 181.2 181.2 181.2 iw Eq+ 123.0kvars| 1 14.May.2019 09:25:45 - 562.6 kW

Eq- 0.000varh | 2. 14.May.2019 09:27:45 - 187.6 KW | § f f | 2.14May.2019 09:25:42 - 562.6 kW
3. 14.May.2019 09:28:39 - 187.6 kW | Snavg | 59.72 59.70 59.70 wva ©1:395.7xwa Eq- 0.000varh | 3, 14.May.2019 09:25:09 - 562.6 kW

VIEW TOTastmax|[1 2 3 A v METER VIEW TOTiastmax|[1 23 A+ METER VIEW TOTiastmax|[123 A T METER

Figure38: Energy efficiency screen

Table21: Instrument screen symbols and abbreviations

P avg+ Consumed phase fundamental active powefund*, Pfund*, Pfund®)

P+ avg+ Positive sequence of total fundamental consumed active powes P

P avg Generated phase fundamental active powBfufidy’, FFund., Ffunds)

P+ avg Positive sequence of total fundamental generated active poWwesi§ Shown active

power is averaged over chosen time interval (key: F2)
I TOTc showstotal average (for complete record) active power
1 LAST showsaverage active power in the last interval
1 MAX-showsaverage active power in interval wheEpwas maximal.

Qi avg+ Consumed phase fundamental inductive reactive pov@udnd®, Fundng’,
Qi+ avg+ Qfundngs®)
Positive sequence of total inductive fundamertahsumed reactive poweYio:")
Qi avg Generated phase fundamental inductive reactive povi@uQidng, Qundne, GFundng)
Qi+ avg Positive sequence of total inductive fundamental generated reactive po@er)
Shown fundamental inductive reactive powenigeraged over chosen time interval (ke
F2)
1 TOTg showstotal average (for complete record) fundamental inductive reacti
power

1 LAST showsaverage fundamental inductive reactive power in the last interv.
1 MAX¢ showsaverage fundamental inductive reactive power in intemvakere
Epwas maximal.
Qc avg+ Consumed phase fundamental capacitive reactive po@erd.am*, Qundeaw®,
Qc+ avg+ Qfundeags”)
Positive sequence of total capacitive fundamental consumed reactive pa¥ier)(
Qc avg Generated phase fundamental capacitive reactive pov@iunridcam’, Qundeae’,
Qc+ avg Qfundeas)
Positive sequence of total capacitive fundamental generated reactive pdyes\
Shown fundamental capacitive reactive power is averaged over choselntiemeal

(key: F2)
1 TOTg showstotal average (for complete record) fundamental capacitive reac
power

1 LAST showsaverage fundamental capacitive reactive power in the last inter
1 MAX¢ showsaverage fundamental capacitive reactive power in interval whet
Epwas maximal.
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Sn avg
Sen avg

Phase nonfundamental apparent pow
Totaleffectivenonfundamental apparent powdfs

Shownnonfundamental apparent powds averaged over chosen time interval (key: F
1 TOTg showstotal average (for complete record) obnfundamental apparent

power

LAST; shows averagenonfundamental apparent powen the last interval

MAX¢ shows averagenonfundamental apparent powen interval whereEpwas

maximal.

1
1

Su

Fundamental unbalanced power, according to the IEEE-20%0

Ep+
Ep

Consumed phas&q*, Ep*, Ep") or total Ep.t*) active energy
Generated phasedp, Ep,, Ep) or total Epot’) active energy
Shownactive energy depends on chosen time interval (key: F2)

1 TOTg showsaccumulated energy for complete record

1 LAST showsaccumulated energy in last interval

T MAX¢ shows maximal accumulated energy in any interval

Eqg+
Eq

Consumed (+) phasi&dq*, Eg", Eg") or total Eq.:*) fundamental reactive energy
Generated {) phase Eq, Eg, E@) or total Edo.r) fundamental reactive energy
Shown reactive energy depends on chosen time interval (key: F2)

 TOTg showsaccumulated energy for complete record

1 LAST showsaccumulated energy in last interval

1 MAX¢ showsaccumulated reactive energy in interval whétpwas maximal.

/ 2y RdzO
utilisation

Shows conductor cross section utilisation for chosen time interval (TOT/LAST/MAX):.

1 GREEN coloarrepresenspart of conductor cross section (wire) used
for active energy transfelsp

1 RED coloug represens part of conductor cross section (wire) used for
fundamental reactive energy transfeeq

9 BLUE coloug represent part of conductor cross section (wire) used fc
nonfundamental (harmonic) apparent energy trans

1 BROWN coloug represens unbalanced powe(Sy) portion flowing in
polyphase system in respect to phase power flow.

Date End time of shown interval.
Showsthree intervals where mesured fundamental active power was maximal.
Max. Power According to the selected channel (k&g), and VIEW (key: F1) consumed phase and
Demand total fundamental active power is showRfund*, Pfund*, Pfund’, P:") or generated

phase and total fundamental active power is showfugd-, Pfund, Pfund, Pit)

Table22: Keys in Energy (TREND) screens

VIEW Switches between Consumed (+) and Generatedrergy view.
TOTLAST MAX Shows parameters for complete record duration

TOTLASTMAX Shovs parameters for lascomplete recordedinterval
TOT LASMAX Shows parameters foiinterval, where active energy was maximal
123 71 Shows energy records for phase L1.
12317 Shows energy records for phase L2.

1231 1 Shows energy records for phase L3.
12 3] T Shows all phasessnergy records.
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1231 T Shows energy records for Totals.
METER Switchesto METER view.
TREND Switctesto TREND view
EFF Switchesto EFFICIENCY view
ESC Returnstothaxa 9! { ! w9a9b¢{ ¢ &dz YSyY dzd

3.8Harmonicy inter-harmonics

Harmonics presents voltage and current signala sam of sinusoids of power frequency and its integer
multiples. Sinusoidal wave with frequencyites higher than fundamental (k is an integedadled
harmonic wave and is denoted with amplitude and a phase shift (phase angle) to a fundamental
frequency signalf a signal decomposition with Fourier transformation results with presence of a
frequency that is not integer multiple of fundamental, this frequency is called-lremonic frequency
and component with such frequency is called idt@rmonic.See5.1.8for details.

3.8.1 Meter

By entering HARMONI®Btionfroma S I & dzNJsvisngnil @etabular HARMONICSIETER
screen is showfsee figure below)n this screea ¥ltage and current harmoniey inter-harmonics
and THDare shown.

HARMONICS: A (OIEEITE N INTERHARM.: A ©4m 00:10
vva Wi @D O €& u3 (8 vva W1 @ ™ ©o©& v a3
RMS| 230.3 497.6 229.9 740.4 229.9 987.2 |[RMS| 230.3 497.6 229.9 740.4 229.9 987.1
THD| 14.16 61.43 0.18 0.711 0.18 0.742 |THD| 14.15 641.45 0.18 0.738 0.17 0.675

k 1.4 1.0 1.0{ |iho 0.00 0.0 0.00 0.0 0.00 0.0
DG 0.00 1.220 0.02 0.0 1.18 1.0985 |ih1 0.00 0.0 0.00 0.0 0.00 0.0
h 1 229.6 493.3 2296 739.7 229.6 986.2 |ih2 0.04 0.079 0.04 0.100 0.04 0.141

h 2 0.00 0.0 0.00 0.0 0.00 0.0/ |[ih3 0.05 0.100 0.04 0.186 0.05 0.223

[ HoD || viEW |1 ::w A|[ BAR | [ HOLD || WIEW ||[1:35u A || BAR |

Figure39: Harmonics and inteharmonics (METER) screens

For phase harmonics presentation, there are also Power harmonics presented, for each phase separately:

(2 03:47
Ut <P P1 ]

RMS| 229.9v 200.0a 44.43 v |
THD 0.22v  0.229a  0.095kw

h 41 220.687v 199.8a  44.33«w

2 | 0.0000v  0.0a  0.000iw

|  HOLD . VIEW 1230 A BAR |

Figure40: Phase harmonics presentation (U,I,P)

Description of symbols and abbreviations used in METER screens are shown liel@able
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Harmonics / interharmonics

Table23: Instrument screen symbols and abbreviations

RMS RMS voltage / current value

THD Total voltage / current harmonic distortion Th&nd THRIn % of fundamental
voltage / current harmonic or in RMS V, A.

k k-factor (unitless) indicatethe amount of harmonics that load generate

DC Voltage or current DC component in % of fundamental voltage / current harm
orin RMS V, A.

K m h50 n-th harmonic voltage Utor current Ih component in % of fundamental voltage

[ current harmonic or in RMS V, A.

AKn X AK

n-th inter-harmonic voltage Uihor current lih component in % of fundamental

voltage / current harmonic or in RMS V, A.

Table24: Keys in Harmonics / intéiarmonics (METER) screens

HOLD

RUN

Holds measurement on displaydold clock time will be displayed in the
right top corner.

Rurs held measurement

VIEW

{ ¢ A (view leztiveen lrmonics and Inteharmonics
Switchesunits between

1 RMS(Volts, Amperes

1 % of fundamental harmonic

Keys in VIEW window:

@
. . Selects option.
v

@ Confirms selected option.

Esc Exits selection window without chang:

Selecs between single phase, neutral, -plhases and line harmonics /
inter-harmonics view

123N Shows larmonics finter-harmonicscomponents for phase L1

123Nl Shows armonics finter-harmonicscomponents for phase L2

123Ni Shows Aarmonics /inter-harmonicscomponents for phase L3

123Ni Shows armonics /inter-harmonicscomponents for neutral channel

e Ni Shows harmonics / intemarmonics components for all phases on singl
screen.

1223 31n Shows harmonicsihter-harmonicscomponents for phase L12.

122331p Shows harmonicsihter-harmonicscomponents for phase L23.

122331p Shows harmonicsihter-harmonicscomponents for phase L31.

—— Shows harmonickinter-harmonicscomponents for phaséo-phase

voltages.
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METER Switches to METER view.
BAR Switches to BAR view.
AVG Switches to AVG (average) vi@wvailable only during recording)
TREND Switches to TREND vieavé&ilable only during recording).
3 Shifts through harmonic / interharmonic components.
Triggers Waveforrsnapshot.

ESc wSilidNya (2 GKS 6a9!{! w9a9be¢{é 4

3.8.2 Histogram Bar)

Barscreendisplaysdualbar graphs. Thapper bar graptshows instantaneoussoltage harmonics and
the lower bar graphshows instantaneouscurrent harmonics

HARMONICS: L1 ©i 11 00:58

CHi T

[ HOLDE il wEEw ][51

Figure41: Harmonics histogram screen

Description of symbols and abbreviations used in BAR screens are shown ivelable

Table25: Instrument screen symbols and abbreviations

UxKnm X K Instantaneousoltage harmonic / intetharmonic component in Aisandin % of
fundamental voltage

IXKnm X Ky Instantaneousurrent harmonic / interharmonic component in #vsandin % of
fundamental current

Ux DC InstantaneoudC voltage in V and # of fundamental voltage

Ix DC InstantaneoudC current in A and in % of fundamental catre

UXTHD Instantaneougotal voltage harmonic distortion THi» V and in % of
fundamental voltage

IXx THD Instantaneougotal current harmonicdistortion THDRIN Arusand in % of

fundamental current

Table26: Keys in Harmonics / intéiarmonics (BAR) screens

HOLD Holds measurement on display
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RUN Rurs held measurement

{ & A (vidw le2fiveen harmonics aridter-harmonics

Keys in VIEW window:

VIEW . . Selects option.

Confirms selected option.

ﬂ
N

EsC Exits selection window without chang:

Selecs between single phaseandneutralchannelharmonicd inter-
harmonicshars

123N Shows Aarmonics / interharmonics components for phase.L1
123N Shows larmonics / interharmonics components for phase.L2
123N Shows armonics / interharmonics components for phase.L3
123N Shows harmonics / intemarmonics components fareutral channel.
122331 Shows harmonicsihter-harmonicscomponentsfor phaselL12.
122331 Shows harmonicsihter-harmonicscomponents for phases L23.
122331 Shows harmonicsihter-harmonicscomponents for phases L31.
METER Switches to METER view.
BAR Switches to BAR view.
AVG Switches to AVG (average) vi@vailable only during recording)
TREND Switches to TREND vieawéilable only during recording).

Scales displayedistogram by amplitude.

.. Scrolls cursor to select single harmonic / idb@rmonic bar.

@ Toggles cursor between voltage and current histogram.

Triggers Waveform snapshot.
ESC wSihdzNya (2 GKS dGa9! {!w9a9b¢{ ¢ adzmVYSyd:

3.8.3 Harmonics Averageélistogram (Avg Bar)

During activeSENERAL RECORDER, Harmonics average histograiewAlg@vailable (see secti@Gnl4

for instructions how to start GENERAL RECORDER). In this view average voltage and current harmonic
values are show(averagedrom beginning of the recoiidgto the current moment)Harmonics average
histogram screen displays dual bar graphs. The upper bar graph shows average voltage harmonics and the
lower bar graph shows average current harmonics.
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@it ao:s3

01.Jan.2000 (#1EULST
00:06:30 :

(U4 h03)

[ [ VI:EW ][:1 2 3:NH T:REND

Figure42: Harmonics average histogram screen

Description of symbols and abbreviations usedWGscreens are shown in table below.

Table27: Instrument screen symbols and abbreviations

'E Knam X

Average voltage harmonic / intdrarmonic component inpiisand in % of
fundamental voltagdéfrom beginning of the recording)

LE Knm X

Average current harmonic / intehharmonic component in éusand in % of
fundamental current

Ux DC Average DC voltage in V and in % of fundamental voltage

Ix DC Average DC current in A and in % of fundamental current

Ux THD Average total voltage harmonic distortion THD V and in % of fundamental
voltage

Ix THD Average total current harmonic distortion THBD Arusand in % of fundamental

current

Table28: Keys in Harmonics / intéiarmonics (AVG) screens

Switches view between harmonics and int&rmonics.

Keys in VIEW window:

VIEW ‘ . Selects option.
Confirms selected option.
ESC Exits selection window without chang:
Selects between single phases and neutral channel harmonics / inter
harmonics bars.
123N Shows harmonics / intemarmonics components for phase L1.
123N Shows harmonics / intemarmonics components for phase L2.
123N Showsharmonics / interharmonics components for phase L3.
123N Shows harmonics / intemarmonics components for neutral channel.
122331 Shows harmonicsihter-harmonicscomponents for phase L12.
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122331 Shows harmonicsihter-harmonicscomponents for phases L23.
122331 Shows harmonicsihter-harmonicscomponents for phases L31.
METER Switches to METER view.

BAR Switches to BAR view.

AVG Switches to AVG (average) vi@wvailable only during recording)
TREND Switches to TREND vieawé&ilable only during recording).

Scales displayed histogram by amplitude.

O
»

.. Scrolls cursor to select single harmonic / idb@rmonic bar.

@ Toggles cursor between voltage and current histogram.

TriggersWaveform snapshot.
ESC wSildaNya (2 GKS daa9! {!w9a9b¢{é¢ adzdYSyd:

3.8.4 Trend

During activeGENERAL RECORDREND view is available (see secBdrdfor instructions how to
start GENERAL RECORD#&ftageand currentharmonic/ inter-harmoniccomponentscan be
observed by cycling function key F4 (MEBARAVGTREND).

HARMONICS:TREND L1 @KEI 1?:53 @. 04:32

14.Nov.2013 2. 800/810 :
10:05:00 [ s e 05.Sep.2022 3.
; i .. 03:39:45

unes : Uih05)

*2.69v } =0.05v ' _
________ kbl £0.04v [Honimaso g T
Iho5 (m> ‘.M/dwr ‘

0.41a | =9.394a [[[

¥8.749a ; 30.383a S
18h 40m 00s = - / 54m 24s b ] o M ' :
| | VIEW |[1 : s s | METER | | POGLED | 1 2 s » || METER |

Figure43: Harmonics and intenarmonics trend screen

Table29: Instrument screen symbols and abbreviations

ThduU Interval maximal &) and averageX) value of total voltage harmonic distortion
THD for selected phase

Thdl Interval maximal &) and averageX) value of total current harmonic distortion
THDfor selected phase

Udc Interval maximal &) and averageX) value of DC voltage component for select
phase

Idc Interval maximal &) andaverage )value of selected DC current component fc

selected phase
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UhO1...Uh50 Interval maximal &) and average®) valuefor selectedn-th voltageharmonic/
Uihn m X | A K inter-harmoniccomponent for selected phase

lhn M X L K p n Interval maximal &) and averageX)value ofselectedn-th currentharmonic/
lihn m X L K p 5 inter-harmoniccomponent for selected phase

Table30: Keys in Harmonics / intéiarmonics (TREND) screens

VIEW

Switchesbetween harmonics omter-harmonics view

Switchesmeasurement units between RMS V,A or % of fundamental
harmonic

Selecs harmonic nhumber for observing

Keys in VIEW window:

=)
‘ . Selects option.
v

@ Confirms selected option.

EsC Exits selection window withowthange.

Selecs between single phaseand neutralchannelharmonicy inter-
harmonicstrends

123N Shows slected harmonics / inteharmonics components for phase.L1
123N Shows slected harmonics / inteharmonicscomponents for phase L2
123N Shows slected harmonics / inteharmonics components for phase.L3
123N Shows selected harmonics / intharmonics components for neutral
channel.
Shows selected harmonicsnter--harmonicscomponents fophaseto-
122331
phasevoltagelL12.
Shows selected harmonicsnter-harmonicscomponents foiphaseto-
122331
phasevoltagelL23.
Shows selected harmonicsnter-harmonicscomponents foiphaseto-
122331
phasevoltagelL31.
METER  Switches to METER view.
BAR Switches to BAR view.
AVG Switches to AVG (average) vi@vailable only during recording)
TREND  Switches to TREND vieavéilable only during recording).

.. Moves cursor and select time interval (IP) éservation.
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ESC wSilidzNya 2 GKS dGa9! {! w9a9b¢{ ¢ adzmVYSyd:

3.9Flickes

Flickes measure the human perception of the effect of amplitude modulation on the mains voltage
powering a light bulbln Flickes menu instrument showmeasuredlicker parameters. Bsults can be
seen in a tabular (METER) or a graphical form (TREMhis active onlyhile GENERAL RECORDER
is active See sectioB.14for instructions how to start recording. In order to understand meanings of
particular parameter see sectidnl.9

3.9.1 Meter

By entering FEKERSoption from MEASUREMEN$&menuthe FLOKERStabular screen is showfsee
figure below)

@i 1759
L3

Urms 229.0 230.5 230.5v
e S S R
e a— e e
L o o o
[ | S e — e — e

HoLD || il || TREND |

Figure44: Flickers table screen

Description of symbols and abbreviations used in METER screen is shown betalid\ote that
Flickes measurement intervals are synchronised to real time clock, and therefore refreshed on minute,
10 minutes and 2 hours intervals.

Table31: Instrument screen symbols and abbreviations

Urms Trueeffective valudJy, W, Us, Uiz, Wss, Usy

Pinst,max Maximal instantaneous flickdéor each phase refreshed each 10 seconds
Pst(1min) Short term (1 min)flicker Ruminfor each phase measured in last minute
Pst Short term(10 min)flicker R for each phase measured in last hihutes
Plt Longterm flicker(2h) Ps; for each phase measured last 2 hours

Table32: Keys in Flickers (METER) screen

HOLD Holds measurement on displaydold clock time will be displayed in the
= right top corner.

RUN Rurs held measurement
METER Switches to METER view.
TREND Switches to TREND vieawéilable only during recording).
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Triggers Waveform snapshot.
ESC Returnstothata 9! { | w9a9b¢{ ¢ &dzo YSy dzd

3.9.2 Trend

During activaecordingTREND view is available (see secBiddfor instructions how to start recording).
Flicker parametersan be observed by cycling function key F4 (METRENDNote that Flickemeter
recording intervals are determinate by standard IEC 610Q6. Flickermeter therefore works
independently from chosen recording interval in GENERAL RECORDER.

07.5ep.2013 2 aapdiu
03:07:59

Pst2=™

FLICKERS:TREND L2 @ mm17:53

0.551

13h 00m 00s

”PSTPLTPSTmi.” 1- 2 3 A H METEER ]

Figure45: Flickers trend screen

Table33: Instrument screen symbols aadbreviations

Pstiml,
Pstim2,

Pstim3, Maximal &), averageX) and minimal¥) value of ¥minute short term flicker

Pstim12, Psiaminy for phase voltages 1)U, Us or line voltages W, Ws, Us:
Pstlm23,

Pstim31
Pstl,
Pst2,

Pst3, Maximal &), average ) and minimal¥) value of 1@minutes short term

Pst12, flicker Rifor phase voltages 1)U, Usor line voltages W, Ws, Us:
Pst23,

Pst31
Plt1,
Plt2,

PIt3, Maximal &), average Z) and minimal¥) value of 2hours long ternflicker R
Plt12, in phase voltages U, U or line voltages W, Wz, Us:
PIt23,

PIt31
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Table34: Keys in Flickers (TREND) screens

Selects between the following options:
Pstrit Pstmin Shows 10 min short term flickeg.P
F
Pst Plt Pstmin Shows long term flicker:P

Pst PItPStmin Shows 1 min short term flickegRin.

Selects between trending various parameters:

123i Shows selected flicker trends for phase L1.
123i Shows selected flickérends for phase L2.
123i Shows selected flicker trends for phase L3.
12 3] Shows selected flicker trends for all phases (average only).
1223 31p Shows selected flicker trends for phases L12.
122331p Shows selectetlicker trends for phases L23.
122331p Shows selected flicker trends for phases L31.
122331)1 Shows selected flicker trends for all phases (average only).

METER Switches to METER view.
TREND Switches to TREND vieawéilable onlyduring recording).

‘. Moves cursor and selects time interval (IP) for observation.

wSildzNya (2 GKS Ga9! {! w9a9b¢{ ¢ adzwoYSy«

3.10 Phase Diagram

Phase diagram graphically represent fundamental voltages, currents and phase angleseativibrd.
This view is strongly recommended for checking instrument connection before measurement. Note that
most measurement issues ariseifin wrongly connected instrumerisee4.1for recommended
measuring practicelOn phase diagrarscreengnstrument shows:
1 Graphical presentation of voltage and current phasetorsof the measured system,
1 Unbalanceof the measured system.

3.10.1Phase diagram

By entering PHASE DIAGR#lon from MEASUREMENS$&menu, the following screen is showfsee
figure below)

65



MI 2893 / MI 2892 / MI 2885

Phase Diagram

PHASE DIAGRAM w @ 10:19
Fundamental: %o R
Ui | 226.7v 0.0°
U2 | 226.7v =120 \
226.7v  120.0° )
DT | SO SO U 188* 2]
11 | 506.2a =-15.0-
12 | 506.2a =135.0-
13 | 506.2a 105.0-
. 38%sdiv
2ra*
| HOLD || v 1 | . UNBAL. |

Figure46: Phase diagramcreen

Table35: Instrument screen symbols and abbreviations

U1, U2, U3 Fundamental voltageSfund,, Ufund, Ufund with relative phase angle to Ufund

U12,U23,U31 Fundamental voltagesfundi,, Ufunds, Ufunds with relative phase angle to
Ufundiz

11, 12,13 Fundamental currents Ifundifund, Ifunds with relative phase angle to Ufundr

Ufundi,

Table36: Keys in Phase diagram screen

Holds measurement on displaydold clock time will be displayed in the

D right top corner.
RUN Rurs held measurement

U I Selects voltage for scaling (with cursors)
I U Selects current for scaling (with cursors)
METER Switchesto PHASE DIAGRA/&w.

UNBAL. Switchesto UNBALANCE DIAGRAdew.
TREND Switchesto TREND vievayailable only during recording)

: Scalsvoltage or current phasors.
Triggers Waveform snapshot.

Returrs (i 2

0KS da9! dutmand.a9b¢{ ¢

3.10.2Unbalancediagram

Unbalancediagramrepresens current and voltageinbalanceof the measuring systeninbalance
ariseswhen RMS values or phase angles between consecutive phases are noDeggiem is shown

on figurebelow.
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UNBALANCE DIAGRAM [_I0E 417:34

o8° .
®108, Al diu
5. 88A-diy

It | msintte e 130° ‘4—»@’

J@° - div
27a*

| HoLD || u . || || METER

Figured47: Unbalance diagram screen

Table37: Instrument screen symbols and abbreviations

0]0] Zero sequence voltage componerit U

10 Zero sequence current componefit |

U+ Positive sequence voltage componerit U
[+ Positive sequenceurrent component’l

U- Negative sequence voltage component U
I- Negative sequence current component |
u- Negative sequence voltage ratio

i- Negative sequence current ratio

uo Zero sequence voltage ratid

i0 Zero sequence current ratié

Table38: Keys in Unbalance diagram screens

Holds measurement on displaydold clock time will be displayed in the

D right top corner.
RUN Rurs held measurement
U | Showsvoltage unbalance measurement and setaailtage for scaling
(with cursors)
U Shows current unbalance measurement and sekectirrent for scaling
(with cursors)
METER Switchesto PHASE DIAGRAA&w.
4 UNBAL. Switchesto UNBALANCEIAGRAMiew.
TREND Switclesto TREND vievayailable only during recording)

Scalsvoltage or current phasors.

Triggers Waveform snapshot.
ESC Returrsi 2 G KS da9!dutmend.a9b¢{ ¢
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3.10.3Unbalancetrend

During activeecordingUNBALANCEREND view is available (see seclidrfor instructions how to
start GENERAL RECORDER

UNBAL.:TREND @ 17:53

0%.5ep.2013 [2.08%/div
06:15:59

01d 16h 08m

) (oot et teu=u) | || METER |

Figure48: Symmetry trend screen

Table39: Instrument screen symbols aadbreviations

u- Maximal &), average ) and minimal¥) value of negative sequence voltage
ratio u-
uo Maximal &), average %) and minimal¥) value of zero sequence voltage ratid

i- Maximal &), average ¥) and minimal¥) value of negative sequence current

ratio i-
i0 Maximal &), average ) and minimal¥) value of zero sequence current ratfo
U+ Maximal &), average ) and minimal¥) value of positive sequence voltagé U
U- Maximal &), average ) andminimal &) value of negative sequence voltage |
uo Maximal &), average X) and minimal¥) value of zero sequence voltagé U
I+ Maximal &), average ¥) and minimal¥) value of positive sequence currefit |
I- Maximal &), average ) and minimal¥) value of negative sequence current |
[0] Maximal &), average ) and minimal¥) value of zero sequence curreft |

Table40: Keys in Unbalance trend screens

U+U- U0 Shows selectedvoltage and current unbalaneeeasurement (t] U,
I+ F10 W, I 1, P, u, P, T, )

u+ u0 i+ i0

METER Switchesto PHASE DIAGRA/&w.
UNBAL. Switclesto UNBALANCE DIAGRBIv.

TREND Switchesto TREND vievayailable only during recording)

.. Movescursor and selects time interval (IP) for observation.

ESC Returrsi 2 G0 KS da9!dufmend.a9b¢{ ¢
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3.11 Temperature

MI 2893/MI 2892/MI 2885nstruments arecapable of measuring and recording temperatwi¢h
Temperature probe A 1354Temperature is expressed in bathits, Celsius and Fahrenheit degre&ge
followingsectiorsfor instructions how to start recording. In order to learn how to sengptral clamp
input with the temperature sensgisee sectior.2.4

3.11.1Meter
T 1734

 +11.40
452,52

| HoLD || il || TREND |

Figure49: Temperature meter screen

Table41: Instrument screen symbols and abbreviations

°C Currenttemperature in Celsiudegrees
F Current temperature in Fahrenheit degrees

Table42: Keys in Temperature meter screen

Holds measurement on displaydold clock time will be displayed in the

2o right top corner.
RUN Rurs held measurement
METER Switchesto METER view.
TREND Switclesto TREND vievayailable only during recording).
Triggers Waveform snapshot.
Returrsi 2 G KS da9!dutmend.a9bd¢{ ¢

3.11.2Trend

Temperature measuremerfiRENRan be viewedluringthe recordingin progress. Records containing
temperature measurement can be viewédom Memory list andy usingPC softward>owerView3.0
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s
29.Sep.2013 26.9°Codiv
14:09:59
TX
40.7°c
TE
I 0-5c
40.5°c
18m 20s ininsdiv
[ I e = | |[ METER |

Figure50: Temperature trend screen

Table43: Instrument screen symbols and abbreviations

Maximal &), average £) and minimal¥) temperature value for last recorded

T time interval (IP)

Table44: Keys in Temperature trend screens

°CoF Showstemperature in Celsius degrees
0COF Showstemperature in Fahrenheit degrees
METER Switclesto METER view.
TREND Switchesto TREND vievayailable only during recording).

ESC Returrsi 2 0 KS da9!dutman®d.a9bd¢{ ¢

3.12 Under deviationand over deviation

Under deviatiorandover deviationparametersare useful when it is important to avoid, for example,
having sustainednder voltagedeing cancelled in data by sustaineger voltagesResults can be seen

in a tabular (METER) or a graphical form (TREMN@R) which is active only while GENERAL RECORDER
is active. See sectidh14for instructions how to start recording. In order to understand meanings of
particular parameter see sectidnl.12

3.12.1Meter

By enteringDEVIATIONption from MEASUREMENdibhmenuthe UNDER/OVER DEVIATi&MNlar
screen is show(see figure below)

UNDER/OVER DEV. @ 17:53
L1 L3
Urms 229.0 230.5 230.5v |
Uunder 1.04 0.34 0.94
1.02 0.54 0.97 3
Uover 1.07 0.25 0.90 v
0.78 1.21 0.60 3
| HoLp || |[ A A& |[ TREND |

Figure51: Under deviation and over deviation talsiereen
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Description of symbols and abbreviations used in METER screen is shown in table below.

Table45: Instrument screen symbols and abbreviations

urms Trueeffective valudJy, Uy, Us, Uio, Uzz, Usp

Uunder Instantaneousunder deviationvoltage Wnderexpressed in voltage and % of nominal
voltage

Uover Instantaneousver deviatiornvoltage Wverexpressed in voltage and % of nominal
voltage

Table46: Keys in Under deviation and over deviation (METER) screen

Holds measurement on display. Hold clock time will be displayed in tt

D right top corner.
RUN Runs held measurement.
Selects between trending various parameters
I n Shows under/over deviationseasurements for all phassltages
I Shows under/over deviations measurements foiphihseto-phase
voltages
METER Switches to METER view.
TREND Switches to TREND vieavéilable only during recording).

el =

Triggers Waveform snapshot.
ESC wSlidzNya (2 GKS dGa9! {! w9a9b¢{ ¢ adzmVYSyd:

3.12.2Trend

During activeecordingTREND view is available (see sec8iddfor instructions how to start
recording).Under deviatiorandover deviationparameters can be observed by cycling function key F4
(METERTREND).

DEV.: TREND A @ 17:53

07.5ep.2013 oEeRedi
03:07:59

Uunderq ¥

0.55%

1[3h 0om 00s mem J—ﬁﬂ
A

] [Umler el ] [

4 || METER |

Figure52: Underdeviation and ovedeviation TREND screen

Table47: Instrument screen symbols and abbreviations
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Uunderl

Uunder2

Uunde Intervalaverage ) value ofcorrespondinginder deviationvoltageUrundes
Uunderl2 Uzundes Usundes Ur2undes Uzsundes Us1undes €Xpressed in % of nominal voltage.
Uunder22
Uunder31

Uoverl

Uover2

Uoverd Interval averageX) value ofcorrespondingover deviationvoltageUioves Uzoves
Uoverl?2 Usoves Ur2oves Uz2soves Usioves €Xpressed in % of nominal voltage.

Uover23

Uover31

Table48: Keys in Under deviation and Over deviation (TREND) screens

Selects between the following options:
Underover Showsunder deviatiortrends
UnderOver Showsover deviatiortrends

Selects between trending various parameters:

I n Shows trends for all phase under/over deviations
in Shows trends for all lines under/over deviations
METER Switches to METER view.

TREND Switches to TREND vieawéilable only during recording).
.. Moves cursor and selects time interval (IP) for observation.

Returnstothaxa 9! { | w9a9b¢{ & &dz YSy dzd

3.13 Signalling

alAya arayrtftay3a @g2ftaGr3Ss OFfft SR ANARLILI S O2yiNRf
applied at a norharmonic frequency, that remotely control industrial equipment, revenue meters, and

other devices. Before observing signalling measurements, user shotug segnalling frequencies in

signalling setup menu (see sectid23.9.

Results can be seen in a tabular (METER) or a graphical form (TR&ND)is active only while
GENERAL RECORDER is active. See 3¢eltifmm instructions how to start recording. In order to
understand meanings of particular parameter see secidn9

3.13.1Meter

By entering SIGNALLIN@Gtion from MEASUREMENS&menuthe SIGNALLING tabular screen is
shown(see figure below)
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@ 13:0
a 12 @

Sig1 | 10,06  0.06  3.05v |
R 5 o]
I v iy
o BT T R
T BT R T T T o

HOLD || _ || TREND

Figure53: Signalling meter screen

Description of symbols and abbreviations used in METER screen is shown in table below.

Table49: Instrument screen symbols and abbreviations

Sigl True effective value signal voltaddsgs Usig, Usig, Usigo, Usigs, Usig) for a user

316.0 Hz specified carrier frequency (316.0 Hz in shawample) expresseid Volts or
percent of fundamental voltage

Sig2 True effective value signal voltadés(, Usiga Usigs Usigiz Usiges Usigs) for a user

1060.0 Hz specified carrier frequency (1060.0 Hz in sha@xample) expresseith Volts or
percent of fundamental voltage

RMS True effective value of phase or phase to phase voltage(Ui, W, Us, Uiz, W,
Us1)

Table50: Keys in Signalling (METER)een

Holds measurement on displaydold clock time will be displayed in the

2o right top corner.
RUN Rursheld measurement
METER Switches to METER view.
TREND Switches to TREND vieavéilable only during recording).
TABLE Switches tolTABLE viewayailable only during recording).
Triggers Waveform snapshot.
wSilidNya G2 GKS da9! {!'w9a9b¢{ ¢ &dzoYSyd:

3.13.2Trend

During activeecordingTREND view is available (see secBdwfor instructions how to start
recording). Signalling parameters can be observed by cycling function key F4 (MEEER).
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03.Dee.2013 | l.0allqdi
17:01:36

SIGNALLING:TREND L1 ©4mm 17:02

(Usig1=)

Figureb4: Signalling trendcreen

Table51: Instrument screen symbols and abbreviations

Usigl, UsigR, UsicB,
Usigl2, Wsig23, WsigB1

Maximal &), average ) and minimal¥) value of Usigy Usigz Usiga
Usigiz Usig2z Usiga) signal voltage for aserspecified Sig1/Sig2
frequency (Sigl = 316.0 Hz / Sig2 = 1060.0 Hz in shown exampl

14.Nov.2013 . .
13:50:00 Timestamp of interval (IP) selected by cursor.
22h 25m 00s Current GENERAL RECORDER timeH@ags min sec)

Table52: Keys in Signalling (TREND) screen

Selecs between the following options:

fl Shows signal voltage for a usapecifiedsignalling frequencySig).
f1 2 Shows signal voltage for a usapecifiedsignalling frequenc{Sig3.
Selecs between trending various parameters:
123i Shows signalling for phase 1
1231 Shows signalling for phase 2
1231 Shows signalling for phase 3
123l Shows signalling for all phases (averaghy)
122331 Shows signalling fgghaseto-phasevoltagelL12.
122331p Shows signalling faghaseto-phasevoltagelL23.
122331p Shows signalling fagghaseto-phasevoltagelL31.
1223311 Shows signalling for gdhaseto-phasevoltages(average only).

METER Switclesto METER view.
TREND Switches to TREND vieawvéilable only during recording).

F4
TABLE Switches to TABLE vieawéilable only during recording).
.. Moves cursor andelect time interval (IP) for observation.
ESC wSilidzNya (2 GKS Ga9! {!'w9a9b¢{ ¢ &adzwoYSy«
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3.13.3Table

During activeecordingTABLE view is available (see sec8idmdfor instructions how to start recording)
by cycling function key F4 (METEREND TABLE)Signalling events can here observedas required
by standard IEC 6108B30. For each signalling event instrument capture waveform which can be
observed in PowerView.

SIGNALLING

@y 10:04

(No| L F sig START MAX

0 a0 moaesana

08.Jan.2016 10:03:29.405

i [ — 57

Figure55: Signalling table screen

Table53: Instrument screen symbols and abbreviations

No Signalling event number
L Phass on which signalling evemiccurred
Flagindication
1 0Oc¢none of intervals are flagged

F 1 1catleast one of intervals inside recorded signalling is
flagged
Frequency on which signalling occurred, defined&ign. £
Sig frequency(f1) andéSign. 2 frequencg (f2)in SIGNALLING SETUP
menu. See.23.4for details.
START Time when observed Signalling voltage crosses threshold bound
MAX Maximal voltage level recorder captured during signalling event
Level Threshold level in % of nominql voltage Un, defined in SIGNALLI
SETUP menu. S8&3.4for details.
Duration Duration of captured Wayeform, defined in SIGNALLING SETUP
menu. See.23.4for details.
f1 15t observed signalling frequency.
f2 2"d observed signalling frequency.

Table54: Keys in Signalling (TABLE) screen

METER Switches to METER view.

TREND Switches to TREND vieawéilable only during recording).

4 TABLE Switches to TABLE vieawéilable onhduring recording).

Moves cursor through signalling table.
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ESC wSilidzNya (2 GKS Ga9! {!'w9a9b¢{ ¢ &adzwoYSy«

3.14 GeneralRecorder

MI 2893/MI 2892/MI 288%has ability to record measureghta in the backgroundy enteringGENERAL
RECORDERtion from RECORDERS submeraoprder parameterganbe customizel in order to meet
criteria aboutinterval, start time and duratiorfor the recording campaigiGeneral recorder setup
screen is shown below:

GENERAL REC. {100 03:22

PROFILE S Eonsidanrad
INTERVAL 10 Min {(EN 50160, GOST 32144)

il o S A
DURATION 7 days (38MB)
NETWORK EVENTS EVT SIG INRRVC Py
L =

Recommended/maximal record duration: 60 days /60 days
Available memory: > 1 year (7552MB)

| START HELP || CONFIG || CHECKC. |

Figure56:. Generatecorder setup screen

Description ofGeneralrecorder settings is givein the following table

Table55: General recorder settings description and screen symbols

General recorder is active, waiting fetiart condition to bemet.
After start conditions are mgdefined start time) instrument will
capture waveform snapshot and stdectivate)General recorder.

General recorder is active, recordingprogress
Note: Recorder wiltun until one ofthe followingend conditiorsis
met:
1 STOFRkey was pressed by user
9 Given Duration criteria was met
1 Maximal record length was reached
1 SD CARD s full
@ Note: If recorder start time is not explicitly given, recorder start
depends on Real Time clock multiple of interval. For example:
recorder is activated at 12:12 wiiiminute interval. Recorder will
actually start at 12:15.
Note: If during recordsession instrument batteries are drained, du
to long interruption for example, instrument will shut down
automatically. After power restauration, it will automatically start
new recording session.
E Capturing of predefined Alarms under progress

E Capturing of predefined Events under progress
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General Recorder

Capturing of Inrush under progress

Capturing of RVC under progress

Capturing of Signalling under progress

IdlﬂIill_ﬂH

Capturing of Transient under progress

Select recording profile:
9 Standardprofile. Include all measurement in record.
Suitable for most PQ measurement

Profile 1 Limited profile. Include limited set of measurements (mos
important). Suitable for long records with short interval (1
week record with 1 second interval). See sectoffor
details.

Define the measured interval. Available settings are from 1 secol
to 120 minutes.

Available intervatsl sec, 3 sec, 5 sec, 10 sec, 1 min, 2 min, 5 mir
min, 15 min, 30 min, 60 min, 120 min

Interval

Note: In case, that measured period is shorter than 10 seconds, 1
we not suggest to simultaneously detection of Event Waveforms
Transient, which could slowdown the analyser amaly cause a
problem saving data to the SD card
Define start time of recording:
Start time T Manual,_ pres_smg function key F1
1 Atthe given time and date.
Define recording duration. General recorder will record
measurement for given time duration:
1 Manual,
Duration 5,10, 20, 30 minutes

1,6 o0r12hours, or
T 1,2,3,7,15, 30, 60 days.

Note: number of available durationtervals is related to the
recorder period.

Network events

Define network events, which are captured and registered during
recorder sessioq ON/OFF selection:

MI 2893:
INC. NETWORK EVENT 1EfF 08:38

INCLUDE EVENTS On
INCLUDE ALARMS On
INCLUDE SIGNALLING On
INCLUDE TRANSIENTS On
INCLUDE INRUSH On
INCLUDE RVYC On
INCLUDE 200ms U/l/f On
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M| 2892/MI 2885:
(s 0w

INCLUDE EVENTS

INCLUDE ALARMS Off
INCLUDE SIGNALLING On
INCLUDE INRUSH On
INCLUDE RVC On
INCLUDE 200ms U/I/f Off

l [ /| |
Note: Waveform duration and pretrigger for event and alarms
captured under General Recorder gnegrammed undeEVENT

SETURNdALARMSETURiIndow.
User defined Folder name, where recorder data will be saved
1T 03:29
PROFILE [Standard
INTERVAL 10 Min (EN 50160, GOST 32144)
Folder name DORRTY

NETWO

& &t

Recommended/maximal record duration: 60 days /60 days
Available memory: > 1 year (7552MB)

\ | ADD || ‘ |
Folder name enter field

Recommended/maximal ~ Show recommended and maximal Duration parameter for giver
record duration: recording Interval.

Available memory Show SD card free space

Table56: Keys in General recorder setup screen

START  Starsthe recorder
STOP Storsthe recorder
{K2g KStLI aONBSYy 6KSNB AidQa S
recoded with Limited and Standard profile.

GENERAL REC. HELP {0000 11:04

RECORD PROFILE Limited Standard

P,Q,S, ENERGY

FREQUENCY 10s
HELP  rLickers
HARMONICS | i
SIGNALLING
UNDER/OVER

See sectiod .4 for details.

F3 CONFIG  Shortcut to Connection setup. Sée for details.

F4 CHECK C. Check connection settings. S8€3.1for details.
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Enters recorder starting date/time setup.

@ 10:29

MdJan.2019

Keys in Set start time window:

Selects parameter to be changed.

Modifies parameter.

Confirms selected option.

B
o

Exits Set start time window without modifications.

Selects parameter to be changed.

‘ . Modifies parameter.

[ Esc ] wSiGidzNya (2 GKS aGw9/ hw59w{ ¢ &dz YSyY dzd

3.15 Waveform/lnrush recorder

Waveformrecordingis apowerful tool for troubleshootin@nd capturing current and voltage
waveformsand inrushesWaveformrecordersavesa definednumber of periodsof voltage and current

on atrigger occurrenceEach recording consisté pre-triggerinterval (before triggerland posttrigger
interval (after trigger)

A
Record
Pre-trigget_, Post-trigger |
Record start ' I _ Record stop
Trigger point

Figure57: Triggering in waveform record

3.15.1Setup

Waveform recorder setup menu is available from:

MAIN MENW MEASUREMENT SEAJWAVE.REC.SETUP
or

MAIN MENW RECORDERSWAVEFORM REBCF3 (SETUP)
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Waveform/Inrush recorder

10555
LEVEL 0.1% (0.2Vv) el
SLOPE Rise

DURATION 2s

PRETRIGGER 1s

STORE MODE

Available memory: 22478 records (4095MB)

Continuous (Max. 200 rec.) ¢J

L

HELP || CONFIG || CHECKC. |

Figure58: Waveform recorder setup screen

Table57: Waveform recorder settings description and screen symbols

W

Waveform recorder is active, waiting for trigg@resented only in
case, when Waveform recorder is started)

@

Waveform recorder is active, recording in progrgsgsented only in
case, when Waveform recorder is started)

Trigger source set up:

1 Eventsc triggered by voltage everfsee3.23.2);

1 Alarmsc triggered by alarm activatiosee3.23.3;

1 Events & Alarmg triggered byalarmor event,

Trigger 1 Level Uc triggered by voltage level;

1 Level Ig triggered by current leveinrush).

1 Interval ¢ periodical trigger for given time period (each 10
minutes for example)interval between twetime triggered
waveforms in Interval trigger type

Voltage or current level ifoof nominal voltage or currerdnd in (V
Level* ) o )
or A), which will trigger recording

1 Riseq triggering will occur only if voltage or currerige

above given level
Slope* 1 F_all- triggering will occur only if voltage or current fall belo
given level

1 Anyc triggering will occur if voltage or current rise above o
fall below given level

Duration Record length.
Pretrigger Recordednterval beforetriggering occurs
Store mode setup:

1 Singleq waveform recordingends after first trigger

1 Continuous(Max. 1500 record}; consecutive waveform
recording untiluser stogsthe measuremenbr instrument

Store mode runs out of storage memory. Every consecutive waveform

recording will bereated as a separate recor@y default,200
records can be recordedhis value can be changed, if
necessaryMore than 200 records can slow down the
instrument.

* Avaiable only if Level U or Level | triggering is selected

Table58: Keys in Waveform recorder setup screen

Show help screens. SBel.19for details.
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[SITER) waverorm HeLP i owas
TRIGGER: Level U TRIGGER: Level |
Yoltage Duration Current _ Duration |
4 L Pretrigger o Trigger |
Trigger | | ¥ 1 3 Trigger ST ——T
Level Level
Pretrigger
Slope: Fall 11-.: Slope: Rise ‘! T"'"e
» »
| PREV || NEXT || EVENTS || ALARMS | PREV || NEXT || EVENTS || ALARMS |
&SLTTE) waverorn eLr | i owss7
TRIGGER: Events TRIGGER: Alarms
Voltage Duration Parameter Duration
SWEL: s | JUELRD
T e e — e o , f:,':: I e e T e
Pretrigger Pretrigger
0] e el JUTD I e e,
» >
[ PREV || NEXT || EVENTS || ALARMS | [ PREV || NEXT || EVENTS || ALARMS |
HJowss
TRIGGER: Events & Alarms
Voltage Parameter
Events Alarms I
| PREV || NEXT || EVENTS || ALARMS |
F3 CONFIG Shortcut to CONNECTION SETUP men8.3&éfor details.
4 CHECK C. Check connection settings. Sé3.1for details.

Selecs parameterto be changed

Modifies parameter.

Enter into submenu‘iﬂ ).

ESC Returns to the submenu.

3.15.2Capturing waveform
After waveform recorder is started, instrument waits for trigger occurrence. This can be seen by

observing status bar, where ic W is present. If trigger conditions are met, recording will be started.

Following screen opens when a user switches to WAVEFORM REC. view.

WAVEFORM REC. L 103:15

TRIGGER Events & Alarms

DURATION 2s

PRETRIGGER 1s

STORE MODE Continuous (Max. 400 rec.) <J

Available memory: 22478 records (4095MB)

| START || || seTurP ||
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Figure59: Waveform recorder capture screen

Starts waveform recording.

SETUP

Shortcut to WAVE. REC. SETUP menwB.88dfor details.

ESC

w S i dzNJ/ SREGCRDERBEU. &

WAVEFORM REC. W {(T0N 13:35
TRIGGER Events & Alarms

DURATION 2s

PRETRIGGER 1s

STORE MODE Continuous (Max. 200 rec.) ¢J

Available memory: 11979 records (2182MB)

| STOP TRIG. | | SCOPE |

Figure60: Waveform recorder screen

STOP Stops waveform recording.

Note: If user forces waveform recorder to stop before trigger occurs
no data will be recordedata recording occurs only when trigger is
activated.

L Manually generates trigger condition

w S i dzNJ/ BREGGRDERRK Sy Sy dzd

WAVEFORM REC.: A W {0 141:09

e250U div

18ns-div

| TRIG. U Jliz23u A SETUP |

Figure61: Waveform recorder scope screen

Table59: Instrument screen symbols and abbreviations

W Waveform recorder is active, waiting for trigger
@ Waveform recorder is active, recording in progress
Ul, U2U3, Un True effective value of phase voltagarkk Uzrms Usrms Unrms
ulz, U23, U3l True effective value of phage-phase voltage:

U12rms U23rms Uzirms
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11,12, 13, In True effective value of currenkirms l2rms l3rms INRms

Table60: Keys in Waveform recorder capture screen

Manually generatetrigger condition (Active only if recordingjin

= R progress).

Selects which waveforms to show:
Uiulun  Showsvoltage waveform
(=) uluiun Shows current waveform

vt Ul un Showsvoltage and current waveforson single graph
utul U/l Showsvoltage and current waveforepn separate graph

Selecs between phase, neutral, aflhases and line view:

123N Shows waveforms for phase L1
123Ni Shows waveforms for phase L2
123Ni Shows waveforms for phase L3
123Ni Shows waveforms for neutral channel

- 123Nl Shows waveforms fall phases
1223 31p Shows waveforms fqgrhaseto-phasevoltagel12.
122331p Shows waveforms fgrhaseto-phasevoltagel23.
122331p Shows waveforms fgrhaseto-phasevoltagel 31.
12 23311 Shows waveforms for alphaseto-phase voltages.

- SETUP SWlt_ches to SETUP view.
(Active only if recording in progress).

Selecs which waveform to zoom (only id,l orU/I ).

. Set horizontal zoom

F3
F4
.- Seskvertical zoom

Returrstothed 2 ! + 9 Chwa wstupgsce®rd w e

3.15.3Captured waveform

Captured waveformmcan be viewedrom the Memory list menu.

WAVEFORM REC. A [R]mE 17:48

11.Mow.2013 [250. 0l din : :
04:21:44.9538, "N DA N L

SOmsdiv

Oy T e

4.44v

1: 0.4125s

Ty 1

Figure62: Captured waveform recorder screen
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Table61: Instrument screen symbols and abbreviations

|E| Memory list recall. Shown screen is recalled from memory

t: Cursor position in seconds (regardingtigger timeg blue line on
graph)

ul(t), u2(t), u3(t), un(t) Samples value of phase voltages W, Us, U.

ul2(t), u23(t), udi(t) Samples value gthaseto-phasevoltages W, Uss, Usa.

i1(t), i2(1), i3(t), in(t) Samples value of phasairrents 1, b, k, In.

U1, U2, U3, Un True effective half cycle phase voltatilgms(i/2)

ulz, U23, U3l True effective half cycle phase to phase voltddigs/2)

11,12,13, In True effective half cycle valu@ns(1)

Table62: Keys in captured waveform recorder screens

Selecs between the following options:

Uiu,un Shows voltage waveform

ulu,un Shows current waveform
uiU,lun Showsvoltage and currentvaveforns (single mode)
uiu U/l Showsvoltage and currentvaveforns (dual mode)

Selecs between phase, neutral, gtlhases and view:

123N Showswavefornsfor phase L1
123Nl Showswavefornsfor phase L2
123NI Showswavefornsfor phase L3
123Ni Shows wavefornmsfor neutral channel

123 Ni Shows alphasesvaveforms
1223 31pn Showswaveforns for phaseto-phasevoltagel12.
122331p Showswaveforns for phaseto-phasevoltagel23.
122331p Showswaveforns for phaseto-phasevoltagelL31.
1223 31)1 Shows alphaseto-phasewaveforms

Sets vertical zoom.

Moves cursor.

Toggles between sample value and true effective half axallée at cursor position.
Toggle cursor between voltage and current (onlyunl orU/l).

ESC wSilidzNya (2 GKS Ga9ahw, [L{¢é &dz YSydz
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3.16 Transient recorder

Transient is a term faghort, highly dampednomentary voltage or current disturbance.

Table63: Transients on the lowoltage network

Rise time Cause

>100«ks T Operation of currerdimiting fuses (amplitude up to 1 ky/2 kV)

T Activation of capacitors banks for power factor corrections (amplitude u
2 -3 times of nominal peak voltage)

i Transference of switching transient over voltages from MV to LV acrosg
MV/LV transformers by electromagnetic coupling (amplitude up to 1 kV|

1 ks to 100ks 9 Direct lightning stroke on the LV line conductors (amplitude up to 20 kV

fInduction coupling of a lightning stroke iviginity of an L line (amplitude u
to 6 kV, high energy levels)

fResistive coupling associated with lightning currents flowing in the com
earth paths of network (amplitude up to 10 kV)

i Transference of transients from MV to LV by capacitive transformer cou
(amplitude up to 6 kV)

1 Operation of fuses (amplitude up to 2 kV, low energy content generally)

<1x¥s fLocal load switching od small inductive currents and short wiring (ampli
up to 2 kV)

{ Fast transients due to switching in LV bygap switches

3.16.1Power Master XF M| 2893

A transient recording is recordingth the 1 MSamples/sesampling rate Theprincipleof
measurement is similar to waveform recording, but with higher sampling hateontrary to waveform
recording, where recording is triggered basedRiMSvalues triggerin transient recorder is basezh
sample valus.

Notes:

- To detectvoltagetransients at 3W connectionGND terminal should be connectextcording
the proposed connection.

- To detect voltage transients at OpeDelta connection, GND terminal should be connected
according the proposedonnection For detecting transients in L2 current, also L2 reut
clamps should be connected;

- Transient measuremerst(high frequency everd) on the secondary side of transformers
(current and voltage transient measurementspuld suppresse@nd/or distorted due to narrow
frequency response of transformer§&ame effect could be also presewhen measuring
transients with the flexcurrent clamps

- For proper current transient measurements, it is obligatory to use fixagrent range.

3.16.1.1 Setup

Transientrecorder setup menu is available from:
MAIN MENW MEASUREMENT SEPJPRANSIENT SETUP
or
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Transient recorder

MAIN MENW, RECORDERSTRANSIENRECA F3 (SETUP)

TRANSIENTS SETUP

TRIGGER

PHASE
Voltage
Current

NEUTRAL
Voltage
Current

STORE MODE . Continuous(200/1500 Max) <J

Available memory: 12089 records (7555MB)
Prass F3 (TRIG OFF) to disahle selectad trigger.

HELP || TRIG OFF || CHECKC. |

Figure63: Transient recorder setup screeMl 2893

Table64: Transient recorder settings description and screen symbols

Trigger

Envelope:Trigger valués based on envelope within voltaigerrent
that is expected. As reference, voltdgerrent waveform from
previous cycle is taken. If current sample is not widgmnnelope,
triggering will occurSee5.1.20for detalils.

Phase wltage limits:
Minimum value0.0055 *Unom * sqrt(2)
Maximum valuel.1 * Uom* sqrt(2)

Neutral voltage limitsA not available

PhaséNeutral current limits:
Minimum value: 0.0055 *dn * sqrt(2)
Maximum value: 1.1 *mn* sqrt(2)

Previous
cycle /47
; o
3 Current

' ‘ i cycle

i Trigger %

Envelope
Envelope

Level:Trigger will occur if any sample within period is greater thai
defined absolute trigger levelevel is defined as absolute expecte
monitoring value See5.1.20for details.

/-‘\ 1 Trigger level
R

4
\F/ Trigger level
y

Phase wltage limits:
Minimum value: Wom
Maximum value: 5500 * VT ratio

Neutral voltage limits:
Minimum value: 0,0055 * Mm * sqrt(2)
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Maximum value: 1 V

PhaséNeutral current limits:

Minimum value0.1 * sqrt(2) * hom

Maximum valuel.5 * sqrt(2) * hom

PHASE:

U: Trigger on transients at active voltage (phase/line) channels
I: Trigger on transients at active phase current channels

NEUTRAL:
Trigger ype Un: Trigger on transients at Ground to Neutral voltage channel
In: Trigger on transients at Neutral current channel

Note:

Minimum current trigger selection: 10%.3h* sqrt (2)
Maximumecurrent triggerselection: 50%* hom * sqrt (2)
Store mode setup:

1 No limit ¢ transient recordinguns until the space on the SI
card is fullNew recording session is startefiea captured
500transients Thissetup is used only when Transient
Recorder rungsindependentrecorder

1 Continuous 200/1500Max) ¢ consecutive transient
recording until user stops the measurementtbe
Store mode instrument reaches the set number of transients.
By default, 200 records set This value can be changed, if
necessary.

Note:

No limit setup is used only when Transient Recorder @ss
independent recorder (Transient Recorder)
Continuoussetupis automatically accepted when transien
are recorded under General Recorder.

Table65: Keys in Transient recorder setup screen

Show triggering help screefalid for voltage and curren5ee5.1.20

for details.
i T0s:20

Voltage/Current TR |GGER: Envelope

AYAVAY

Pretrigger

y |-

Duration

PREV NEXT

TRIG OFF Deletingthe trigger selection

l ﬂ
w

F4 CHECK C. Check connection settings. Seé23.1for details.
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... Selects parameter to be changed.

.. Modifies parameter.

Enter into submenu’*&ﬂ ).

ESC Returns to the submenu.

3.16.ZPower Master/Master Q4 M| 2892/MI 285

A transient recording is recording with td® kSamples/sec sampling rate.

3.16.2.1 Setup

Transient recorder setup menu is available from:

MAIN MENW MEASUREMENT SERJPRANSIENT SETUP
or

MAIN MENW RECORDERSTRANSIENRECA F3 (SETUP)

TRANSIENT REC. {1000 09:42
RIGGER Envelope

TRIGGER TYPE u

ever i -
ORATION e
PRETRIGGER 2 periods
STORE MODE Continuous(200/1500 Max) <

Available memory: 21714 records (5040MB)

y || HELP || CONFIG | CHECKC.

Figure64: Transient recorder setup screeiMl 2892/MI 2885

Note: only single trigger could be selected. Selecting the trigger, one will automatically deselect other
ones.

Table66: Transient recorder settingiescription and screen symbols

Envelope:Trigger value is based on envelope within voltage/curre
that is expected. As reference, voltage/current waveform from
previous cycle is taken. If current sample is not within envelope,
triggering will occur. Se®.1.20for details.

Trigger Phase voltage limits:
Minimum value: 0.0055 * Mn * sqrt(2)
Maximum value: 1.1 * Mm * sqrt(2)

Neutral voltage limitsA not available
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Transient recorder

Phase/Neutral currentimits:
Minimum value: 0.0055 *dn * sqrt(2)
Maximum value: 1.1 *n * sqrt(2)

Previous- "< Envelope
cycle 113 Envelope
% Current
v i cycle

f17 Trigger i Y

Level:Trigger will occur if any sample within period is greater tha
defined absolute trigger levelevel is defined as absolute expecte
monitoring value. SeB.1.20for details

1
Trigger level

X
Trigger level
y

Phase voltage limits:
Minimum value: Wom
Maximum value: 5500 * VT ratio

Neutral voltage limits:
Minimum value: 0,0055 * Mn * sqrt(2)
Maximum value: 1 V

Phase/Neutral current limits:
Minimum value: 0.1 * sqrt(2) *dm
Maximum valuel1.5 * sgrt(2) * hom

PHASE:
U: Trigger on transients at active voltage (phase/line) channels
I: Trigger on transients at active phase current channels

NEUTRAL:
Trigger type Un: Trigger on transients at Ground to Neutral voltage channel

In: Trigger on transients at Neutral current channel

Note:

Minimum current trigger selection: 10%3h* sqrt (2)

Maximum current trigger selection50%* hom * sqrt (2)

Store mode setup:

1 No limit ¢ transient recordinguns until the space on the SI

card is full. New recording session is started after capture
500 transients.

Store mode 1 Continuous 200/1500Max) ¢ consecutive transient
recording until user stops the measurementtbe
instrument reaches the set number of transients.

By default, 200 records set This value can be changed, if
necessary.
Duration 1, 2,5, 10, 20, 50 periogsumber of capturing periods)
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Pretrigger 0,1, 2,5, 10, 20 periods (number of capturing periods before
trigger)

Table67: Keys in Transient recorder setup screen

Show triggering help screeflid for voltage and currenSee5.1.20
for details.
{C_109:20

Voltage/Current TR |GGER: Envelope
Trigger

HELP e AA

\VAVA
- VY

Pretrigger

-

Duration
PREV NEXT

CONFIG  Shortcut to CONNECTION SETUP ment®.S&dfor details.

CHECK C. Check connection settings. S&€3.1for details.

&
"
. . Modifies parameter.

Selects parameter to be changed.

Enter into submenu‘iﬂ ).

ESC Returns to the submenu.

3.16.3Capturing transients
After transient recorder is started, instrument waits for trigger occurrence. This can be seen by

observing status bar, where iCLT is present. If trigger conditions are met, recording will be started.

TRANSIENT REC. LR T TP X TRANSIENT REC. (DI 06:23
DURATION 20 ms DURATION 20 ms
PRETRIGGER 10 ms PRETRIGGER 10 ms
Available memory: 47485 records (14933MB) Available memory: 47485 records (14933MB)
| sTOP . TRIG. | | SCOPE | | STOP | Il | SCOPE |

Figure65: Transient recorder captusereen (waiting phase/recordipng MI 2893
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TRANSIENT REC. T {CE000 01:13

TRANSIENT REC. @i 04:43

TRIGGER TYPE TRI

LEVEL LEVEL

DURATION DURATION

PRETRIGGER PRETRIGGER

STORE MODE STORE MODE

Available memory: 32337 records (7506MB) Available memory: 32337 records (7506MB)

| sTOP || TRIG. || || scoPE | | sTOP || | [ || scoPE |

Figure66: Transient recorder captusereen (waiting phase/recording Ml 2892/MI 2885

TRANSIENT REC.: A T { (00NN 01:51

aU diy

...............................

Sns/div :

| TRIG. || U | Hl*!zsN*][:SETUP ]

Figure67: Capturedlransientrecorder screen

Table68: Instrument screen symbols and abbreviations

T Transient recorder is active, waiting for trigger
@ Transient recorder is active, recording in progress
U1, U2, U3, Un Truel-cycleeffective value of phaseoltage: Urms Uzrms Usrms
UNRms
Ul2, U23, U3l Truel-cycleeffective value of phasto-phase voltage:
Ui2rms Uzzrms Usirms
11,12,13, In Truel-cycleeffective value of currentiirms lorms lsrms INRms

Table69: Keys in Transient recorder capture screen

Manually generatetrigger condition (Active only if recording is in
progress).

Selecs which waveforms to show:
Uiulur  Showsvoltage waveform

F1 TRIG.

=) ululun Shows current waveform
ut Ul un Showsvoltage and current waveforepn single graph
uiur Ul Showsvoltage and current waveforepn separate graph

Selecsbetween phase, neutral, gilhases and line view:
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Transient recorder

123Ni Shovswaveforms for phase L1
123Ni Shovswaveforms for phase L2
123Ni Shows waveforms for phase L3
123Ni Shows waveforms for neutral channel
123Nl Shows waveforms for all phases.
1223 31p Shows waveforms fgrhaseto-phasevoltage L12.
122331p Shows waveforms fgrhaseto-phasevoltage L23.
122331p Shows waveforms fgrhaseto-phasevoltage L31.
1223 31)1 Shows waveforms for all phase-phase voltages.
SETUP  Switches to SETUP vi¢active only if recording in progress).

Sets vertical zoom.

Selects which waveform to zoom (onlyurl orU/1 ).

0KS da¢w! b{L9b¢ w9/ hw59wé¢ &AONBS:

EScC Returrs (i 2

3.16.4Captured transients

Captured transient records can be viewiedm the Memory liswhere captured waveforms can be
analysedTrigger occurrence is marked with thiieline, while cursor position line is marked in black.

TRANSIENT REC. L1 RO TRANSIENT REC. L1 [R]iammn 06:34
15.May.2019 (%o c0oaio ] 15.May.2018 (>0 00 dio
06:23:24.457188 i 06:23:24.457188
e (o
/ AN 153.08v
A Y (i1()
7 N | -1272a
v % e
\\ (!I‘v i 3 R 7 2 S
S | [ s g =
1:} !',,3.0_1,,!“,? Srns/éiu ’ : 0.301ms [ims/div
i Uiuviw|[123na][ zoom | | Ui uiun|[123N84 ZOOM |

Figure68: Captured transient recorder screen

Table70: Instrument screen symbols and abbreviations

[RI

t Cursor position regarding to trigger time (blue line on graph)
uld(t), u2(t), u3(t), un(t) Samples value of phase voltages W, Us, U.

ul2(t),u23(t), u31(t) Samples value gdthaseto-phasevoltages W, Uss, Us:.

11(t), i2(t), i3(t), in(t) Samples value of phase currentsh, s, In.

Memory list recall. Shown screen is recalled from memory

Table71: Keys in captured transient recorder screens

Selecs between the following options:
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Uiuun Shows voltage waveform
uluun Shows current waveform

uiU,lun Showsvoltage and currentvaveforns (single mode)
uiuU/I Showsvoltage and currentvaveforns (dual mode)

Selecs between phase, neutral, gilhases and view:

123N Showswavefornsfor phase L1
123Nl Showswavefornsfor phase L2
123Nl Showswavefornsfor phase L3
123Ni Shows wavefornmsfor neutralchannel

123 N] Showswaveformsfor all phases
122331pn Shows waveforms fqrhaseto-phasevoltage L12.
122331n Shows waveforms fqrhaseto-phasevoltage L23.
122331n Shows waveforms fqrhaseto-phasevoltage L31.
1223 311 Shows waveforms for all phase-phase voltages.
ZOOM Ses horizontal zoom

F4

Setvertical zoom

Moves cursor.

Toggle cursor between voltage and current (onlyunl orU/l).

ESC Returrsi 2 0 KS & a9sabmemy. [ L{ ¢ £

3.17 Events table

In this table captured voltage dips, swells and interrupts are shown. Note that events appear in the table

after finishing, when voltage return to the normal value. All events can be groapauiding to IEC
610004-30. Additionally for troubleshooting purposes events can $&parated by phase. This is
toggled by pressing function key FElent table is active only during general recording.

3.17.1Group view

In this view voltage event are grouped according to IEC 64D (see sectiob.1.12for details). Table
where events are summarized is shob&low. Each line in table represents one event, described by
event number, event start timeduration and levelAdditionallyA y O02f 2y a¢é S@Syl
(Type)isshown (see tabl®elowfor details).
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@t 12206

Date 29.01.2019
No L START b Level Duration
1 1 11:48:21.983 D 205.48 0h00m0.090s
2 1 11:48:59.012 D 3.87 0h00m0.100s
4 1 11:52:28.841 D 4.71 0h00m0.110s
5 1 11:56:12.190 D 0.25 0h01m13.759s
| A en || ALL wr || . VIEW |

Figure69: Voltage events in group view screen

. & LINBNTER yAY aBI NI A Odzt | NJeGaidetbils. Evedt is SdliyphaSecelverits y S
andsorted by start time.

@t 12200

Date 3’-‘.1-2.‘1.
No L
om0 e moeie
11:50:46.834 3.45 0h00m0.110s
11:50:46.838 D 2.99 0h00m0.110s
11:50:46.848 | 2.99 0h00m0.080s
11:50:46.851 | 0.23 0h00m0.080s
11:50:46.854 1 3.45 0h00m0.080s
| 1‘ | | . VIEW |

Figure70: Voltage event in detail view screen

Table72: Instrument screen symbols and abbreviations

Date Date when selected event has occurred
No. Unified event number (ID)
L Indicate phase or phag®-phase voltage where event has occurred:

1c¢event on phase U

2 ¢ event on phase &J

3¢event on phase V)

12 ¢ event on voltage U

23 ¢ event on voltage b4

31¢ event on voltage &

Note: This indication is shown only in event details, since one grouped event can |
many phase events.

Start Event start time (when firdtrms(1/2) Value crosssthreshold.
T Indicates type of event or transition:
D¢ Dip
| ¢ Interrupt
Sc¢ Swell
Level Minimal or maximal value in evenbply Uni,, Uswel
Duration Event duration.
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Events table

Table73: Keys in Events table group view screens

[
.

Group view is shown. Pressto switchéom | | { 9¢ @A Sgd
t KFaS @AS¢g Aa akKz2gyo tNBaa (2 &

Shows all types of events (dips and swell). Interrupts are treated as
special case of voltage dip eveSITART time and Duration in table is
referenced to complete voltage event.

EVENTS @i 12:06
e 11:4::21:3 | 2e
F2 ALLINT 2 11:48:59.012 D 3.87 0h00mo0.100s
3 11:50:46.831 O0h00m0.120s
4 11:52:28.841 D 4.71 0h00mo0.110s
5 11:56:12.190 D 0.25 Oh01m13.759s
[ A en |[ ALL wr || || wviEw |
Shows poly-phasevoltage interruptsonly, according to the IEC 61068090
30 requirementsSTART time and Duration in table is referenced to
voltage interrupt only.
EVENTS @i 12:11
ALLINT

[ A en || aw INT || || VIEW |

Shows selectedwaveform and inrush view.
WAVEFORM REC. L1 @ 12:44

258.8U/diyp oS0, BR/div

VIEW
t:-0.00005 Y - '
HuuU,lun][1zsNA|[ ]
I Selecsevent.

@ Enters detaikventview.

95



MI 2893 / MI 2892 / MI 2885

Events table

Returns toEvents table group view screen.
Retunstoa w9/ hw5 9 w/{.¢

4dzo YSydz

3.17.2Phase view

In this view voltage events are separated by phases. This is convenient view for troubleshooting.

Additionally,user can use filters in order to observe only particular type of event on a specific phase.

Captured eventare shownin a table, where each line contains opleaseevent. Each event has an

event number, event start time, duration and levatditionallyA y O2f 2y G ¢ €

table belowfor details).

EVENTS
Date 2’..1.201.

@i 12:49

nmum

1 11:48:59.012 3.87 0h00m0.100s
1 11:48:59.032 | 3.87 0h00m0.070s
1 11:50:46.831 D 023 0h00m0.120s |
3 11:50:46.834 D 3.45 0h00m0.110s
2 11:50:46.838 D 2.99  0h0OmO.110s |
| A Ph. ||Apwewrswen]| 1 2 3 T VIEW |

Figure71: Voltage events screens

i & LS

You can also see details of each individual voltage evenvardform/inrush viewof all events.
Statistics show count registers for each individual event type by phase.

Table74: Instrument screen symbols and abbreviations

Date

Date when selected event has occurred

No.

Unified event number (ID)

L

Indicate phase or phag®-phase voltage where event has occurred:

1¢event on phase U
2 ¢ event on phase &J
3¢event on phase V)
12 ¢ event on voltage Y
23 ¢ event on voltage &k}
31¢ event onvoltage W

Start

Event start time (when firdtrms(1/2) Value crosssthreshold.

Indicates type of event or transition:

D¢ Dip
| ¢ Interrupt
S¢q Swell

Level

Minimal or maximal value in evenily) Unt, Uswell

Duration

Event duration.
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Table75: Keys in Events table phase view screens
[ DNRdzL) OAS6 A& &K26y O t NBaa
I PH t KIFaS @ASs Aa akKz2gyod t NBaa

ﬂ
N

] DIP INT SWELL

1 DIPINT SWELL

Filtersevents by type:
Showsall event types

Shows dips only

I DIPINTSWELL Shovs interrupts only

I piPINTISWELL Shows swells only
Filtersevents by phase:

12371 Showsonly events on phaskl.

123T Showsonly events on phasi.

1237 Showsonly events on phaskis.

123T Shows events on all phases.

1223311 Shows only events on phasiEl2.

122331 T Shows only events on phask?3.

12233171 Shows only events on phaskS1.

122331T Shows events on all phases.
Shows selected waveform and inrush view.
WAVEFORM REC. L1 @i 12:54
v :
R

VIEW ik Licahhoal ..\

ﬂ
I

(Seons d1v

u it Ul un |[1 23N A

Selects event.

Enters detail event view.

Returns toEvents table phase view screen.
wSldzNya (2 K3 dows/yhdads 9 w

3.18 Alarms table

Thisscreenshows list of alarms which went off. Alarms are displayed in a table, where each row
represents an alarm. Each alarm is associated with a start time, phase, type, slope, min/max value and
duration (se€3.23.3for alarm setup andb.1.14for alarm measurement details).

ESC
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ALARMS @i 07:33

M 3..01.201'

T Slope Min/Max  Duration
nmwmm
07:32:09.800 se 258.2V  2.800 sec
07:32:31.001 T P+ Rise 1316 kW  1.200 sec
07:32:46.401 1 (1] Rise 298.0 V 1.800 sec
07:33:08.800 1 u Rise 2358V  6.200 sec
07:33:09.000 1 Uh5 Rise 14.8 % 6.000 sec |

*UHC,PWIF Py }2314\22331T*

Figure72: Alarms list screen

Table76: Instrument screen symbols and abbreviations

Date Date when selected alarm has occurred
Start Selected alarm start time (when firskkivalue cross threshold)
L Indicate phase ophaseto-phase voltage where event has occurred:
1 galarm on phaseiL
2 ¢ alarm on phasezL
3 ¢ alarm on phasesl
12¢alarmon line L2
23calarmonline &
31calarmonline &
Slope Indicates alarms transition:
1 Riseg parameter has ovecrossed threshold
1 Fall¢ parameter has undecrossed threshold
Min/Max Minimal or maximal parameter value during alarm occurrence
Duration Alarm duration.

Table77: Keys in Alarms table screens

Filtersalarms according to the following parameters

b

| uiFc.PwrF. Pwr NFPWr All alarms
Rick Sym H iH Sig Temp

I UIFC. Pwr F. Pwr NPwr Voltage alarms
Flick Sym H iH Sig Temp

I uFC. PWIF. Pwr NFPwr Combined power alarms.
Flick Sym H iH Sig Temp

I UIFc. PwF. PWINF.Pwr Fundamental power alarms.
Flick Sym H iH Sig Temp

I uIFc. PwrF. PuNF.Pwr Nonfundamental power alarms.

Flick Sym H iH Sig Temp

UIF C. Pwr F. Pwr NFwr Flicker alarms.

Flicksym H iH Sig Temp

—

—)

UIF C. Pwr F. Pwr NPwr Unbalance alarms.
FlickSYMH iH Sig Temp
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Rapid voltage changes (RVC) table

1 UIFC. PwrF. Pwr NFr
Flick SynHiH Sig Temp

1 UIFC. PwrF. Pwr Nfr
Flick Sym HH Sig Temp

1 UIFC. PwrF. Pwr NFr
Flick Sym H it8igTemp

1 UIFC. PwrF. Pwr NFr
Flick Sym H iH siiemp

Harmonics alarms.

Interharmonics alarms.

Signalling alarms.

Temperature alarms.

123 N12 23 3171
123N1223317F

123N122331 1
123N1223311
123N1223311
123N 123317
123N 122817l

123N 1223371

123N122331|'

Filtersalarms according to phase on which they
occurred:

Showsonly alarms on phaskl.

Shows only alarms on phase L2.
Shows only alarms on phase L3.
Shows onhalarms on neutral channel.
Shows only alarms on phases L12.
Shows only alarms on phases L23.
Shows only alarms on phases L31.

Shows only alarms on channels which are not chan
dependent

Shows all alarms.

Selecsan alarm

ESC

Returnsi 2 G KS 4&ws@bménw’5 9 w

3.19 Rapid voltage changes (RVC) table

In this table captured RVC evemt® shown.Events appear in the table after finish, when voltage is in
the steady state. RVC events are measuredraptesented according to IEC 616830. See5.1.15for

details.
RVC

©4 I 11:32

L START
T2 Simanis saauinats s 1oy
3 31.Jan.2019 11:314:10.322  0.010s  7.6¥
| 1 31.Jan.2019 11:31:10.328  0.010s  7.6Y = 7.4V
'3 31.Jan.2019 11:31:19.202  0.010s  10.0V | 10.0V
2 31.Jan.2019 14:31:19.206  0.010s  10.3V | 10.3V
1 31.Jan.2019 11:31:19.209  0.010s 9.9V 9.9V

Duration dUmax dUss

7.5¥

| |  STAT |

Figure73: RVC Events table group view screen

Table78: Instrument screen symbols and abbreviations

No. Unified event number (ID)
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L Indicate phase or phag®-phase voltage where event has occurred:
1ceventon phase U
2 ¢ event on phase &J
3¢event on phase Y
12 ¢ event on voltage U
23 ¢ event on voltage b}
31¢event on voltage &

Start Event start time (when firdtrms(1/2) Value crosses threshold.
Duration Event duration.
dMax kUmax- maximum absolute difference between any of thgng1i/)

values during the RVC event and the final arithmetic mean 100Uk28 - value just
prior to the RVC event

dUss kUss- is the absolute difference between the final arithmetic mean
100/120Urng1/2) value just prior to the RVC event and the first arithmetic mean
100/120Urng1/2) value after the RVC event.

Table79: Keys in RVC Events table group view screens

Shows event statistics (phase by phase).

RVC @i 11:38
- L2 e
(U | 2283 237.8 2301 v

STAT

| | .~ RVC

RVC Returns toRV(Eventstable group view screen

Returns toRVCEvents table group view screen.

ESC A . p A
wSudz2Nya u2 aw9/ hw59w{€é¢ &adzo YSY dzo

3.20 Inrushtable

This screen shows list frush eventsinrush eventsare displayed in a table, where each row
representssingle InrushEachnrushis associated with a start time, phaghannelpandmax value
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INRUSH TABLE @i 11:57

2

START CHANNEL
2oz visanon i
23.Apr.2021 11:57:30.581 1112
 23.Apr.2021 14:57:33.431 HI12
| 23.Apr.2021 14:57:35.011 M2

Figure74: Inrushtable group view screen

Table80: Instrument screen symbols and abbreviations

No. Unified event number (ID)

Start Inrushstart time (when firstrms(1/2) value crosses threshold.
Channel Channel, where Inrush occurs

MAX Maximalvalue during Inrush.

3.21 EMeter recorder(MI 2892/MI 2885)

E-Meter recorder is used for accuracy measurements of electronic as well as mechanical (inductive)
meters.For accuracyneasurementscomparison method is used. Voltage and current which flow

through the tested object is also connected to the reference Power Quaityument Functionis

supported on M| 2892 or MI 288%0wer Qualitynstrument

The total accuracy of the complete system depends on accuracy of voltage and current measurements
mainly on the used current clampBhe most critical issue is current measurements. Current should be
detected by the most accurate current clamps (A 1588) or I/U transducer (A 1037) to achieve the highest
possible accuracy.

Note: Metrel suggest to usé& 1398 PQAA 1588 current clamps or A 1037 U/l transducer to achieve
the system accuracgpprox. t01%.

As reference meter Power Qualitystrumentis used. 200ms measurements are accumulated during
the accuracy measurements. R€Qllets pulses from the-Eleter and compare energy measured by the
PA and energy collected by the pulses, generated from tiddier. Algorithms inside the RQ
compensate energy captured in the start and stop 200ms interedsed to thepulse captured from
the EMeter.
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C_omr._\ensated ;x:‘;:::::f
time interval
X / . / 200 ms packages
1—- | | | | b > | from PQA
X X X Pulses from
| t | | | | | | | E-Meter
X —intervals/pulses not
Measurement taken into account in the
start Start stop measurement
pulse pulse

Figure75: E- Meter measuring accuracy comparison methods

In order to start the BVieter accuracy procedurillowing steps should be followed:

1. Connect voltage test leads and current clamps to selected test ofiddeter). Take care about
proper connection and selection of used current clarapd range

o 1500 o 1510
® O © o
Phase Curr. Clamps | A1037 (5.0004) )l u /2499 /2499 /2499 0.4 v
Neutral Curr. Clamps |None (0.0mA) al [ "/ age8 /s.001 /5002 0.0 a
Connection aw e 1207 1208 1208 kw
Synchronization u1 Phase | / -14.9 /-149 /-149 -54.2 - |
System frequency 50Hz - § ‘
Connection check |/ g |Useq | /123 _UPtot | 3623w
Factory reset J| |lseq || /123 ,{f H / 49.996 Hz |
SaveRecall <) DATETIME| VIEW | AUTOSET!I | LIMITS |

Figure76: PQ setup connection an@onnection check

2. Install Photog scanning headh 1756into the tested EMeter. For proper installation, follow the
procedurein the manual for A 1756.

Connect cable between the Phe&canning head and PQ

Select EMeter recorderunder Recorder menu:

RECORDERS {(O0EN 13:47

® |28

P w

GENERAL REC. WAVEFORM REC. TRANSIENT REC.
MEMORY LIST EVENTS TABLE ALARM TABLE
..... o e T _gn

RVC TABLE INRUSH TABLE E-METER
Figure77: EMeter functionality under Recorder menu

5. EMeter recording window and parameters setup
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E-Meter recorder (Ml 2892/MI| 2885)

E-METER

Uy PR E-METER E§_ 102:37

v : Error: Error:
Measurements number | 0/18 / ___%J, Measurements number ' 0/418 | ' ___%!
Registered energy ___varh  ___ Registered energy 0.000varh | ___%
Number of pulses ~0/52 | - v_____°/di Number of pulses  0/52 | %
Average error —==% l - _____‘ch Average error % | ”__‘_%1

l o ‘ = _b_‘_%i
Available memory: 7559MB Available memory: 7559MB
START RESET CONFIG ~ SETUP \ STOP |
®iJ00:40
Error:

Measurements number |  3/5 | | -99.2%

Registered energy 511.8 Wh -98.8 %{

Number of pulses = 3 /'5' i -991"/‘

Average error . -99.0% ] o %}

Available memory: 7559MB

STOP | ]

Figure78: EMeter Recordemenu

Table81: EMeter recorder settings description

E-Meter recorder is active, waiting for start condition to be met.
After start conditions are met (start impulse from thhoto-
scanning head), instrument will start witiNEeter measurements.

E-Meter recorder is active. Measurements running according the
setup.
Note: Recorder will run until one of the following end conditions it
met:

1 STORey was pressed by user

1 Given Duration criteria was met

1 SD CARD s full
Note: If during record session instrument batteries are drained, d
to long interruption for example, instrument will shut down
automatically. After power restauration, it will automatically start
new recording session

Measurements number

The nth measurement is performed out of the total defined numb
of measurements

Example3/5 A the third measurement is active from the total
number of 5.

Registered energy

Energy (kWh/kvarh) registered by the Power Quatistrument

Number of pulses

Number of accepted pulses from theMeter from the total defined
number of pulses

Example:3/5A 3 pulses accepted from the total selected numbe
of 5.

Error

E-Meter error, getting from the individual measureme@n the LCD
screen only last 5 error results are presented. For the detailed,
downloaddata with PowerView and analyse the data.

Average error

Average error calculated from the individual measurements.
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Table82: FunctionaKeys ireMeter recorder setup screen

START  Starts the recorde(selection, when recorder is not running)
STOP Stops the recorder (selection, when recorder is running)
RESET Reset !El\/leter measureme_nts results'
(selection when recorder is not running)
CONEIG ShortCl_Jt tothe PQ Conne_ctlon setup.
(Selection whenrecorder is not running)
SETUP EMeter recorder setup. _ _
F4 (Selectionwhen recorder is not running)
‘ Moves cursor to thenext rowup/down; enter desired
- character
‘. Field selection/Increase (Decrease) the value
{CTEE 08:49
Nominal voltage L-N = 230V
Measured value Active
Meter constant 10000 impcwn ¢
CT ratio 600/5 )
VT ratio 1/1 &
Number of pulses 100 J
Accumulated energy 1.200 wwn <
Measurements number 5 bl
Info S -
Select Q/Q+ | Q
| || CONFIG METER |

Figure79. EMeter Recordesetupmenu

Table83: EMeter recorder setup settings description

Selection oEMeter measured value, which is tested

(Active/Reactive)

PE——r
P 5 +P

90
@
‘\90.
00

Measured value

o)

270°

Active: Q1 Q 1l + Q 1l |® IV (combined)

Reactive: Q1@ Il + Q 1l ® IV QvFund / Qenergy
Q- fundamental vector reactive power.
Q+ ¢ reactive energyccording IEEE 1459

E-Meter metrological constant.EDimp/kWh; imp/kvarh;
Meter constant Mechanical meterRevs/kWh)
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Current transformer ratio (applicable;henPQA measurprimary
currentand emeter measure secondary currgnt
Voltagetransformer ratio (applicable, when PQA measure priman
voltage and emeter measure secondary current)

Number of pulses Number of pulse$o be captured from BMeter

Requested registered energy during accuracy measurements

CT ratio

VT ratio

Note: Number of pulses or Accumulated energy should be select
Accumulated energy If you entered one value, the other one is automatically calculate

Note: we suggest, that accuracy measurement takes at leagt1®
minutes (due to changeable load).

Numberof consecutive measurements that are performed
automatically.

Information field for description of measurement place and testec
Meter

1 Tot:sa

Nominal voltage L-N = 230V
Measurement place ( METREL
E-Meter SN 82836591
E-Meter nominal data 230V 5A

Measurements number

& REIR

Measurement place Description of measurement place

E-Meter SN Serial Number of tested-Beter

E-Meter nominal data EMeter data, like nominal voltage & curren
type, producer etc..

E-METER INFO {0000 22:24

Nominal voltage L-N = 230V

Info

Measurement place
E-Met@l CEOTCE NI ETS

| CLEAR || ADD || A | M |
CLEAR Delete selected character
ADD Addadditional character
A Shortcutto characters A4 .

M Shortcut to characters M, .

Selection of reactive energy used for reactive energy accuracy te
Select Q/Q+ Q- fundamental vector reactive power.
Q+ ¢ reactive energyccording IEEE 1459
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Memory List

CONFIG  Shortcut to the PQConnection setup.

METER  Returning back tod¥leter recorder

3.22 Memory List

Using thismenu user caniew and browse savetecords By entering this menpinformationabout

recordsis shown.

MEMORY LIST {1000 12:32

Folder No. 6/13 ]

FOLDER NAME
TYPE

START

END

FILES NO.
SIZE

| WVIEW || CLEAR ||USB STICK|| CLRALL |

Figure80: Memory list screen (Folder structure)

Table84: Instrument screen symbols and abbreviations

Folder No. Selected Folder numbéor which details are showhNumber of all folders
Foldername on SD Card. By convention file names are created by following
rules:REC_YYYY_MM_DD_HHMM_ xxxwkere:

1 REGepresent Folder type
1 YYYYepresent actual year
FOLDERAME i HHreprIZsent actual mznth
1 DDrepresent actual day
1 HHMMrepresent actual hour/minutes
1 xxxxxrecordnumber 00@n p 99qrdmding index)
Indicates type ofolder, which can be one of following:

TYPE 1 Root for snapshot data)
1 Sessior{for recorded data)

START Folder creatiorstart time.

END Folder stop time.

FILESNO. Number ofrecorderst YR ayl LJaK2({iQa FAftSa
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Memory List

SIZE Record size in kilobytes (kB) or megabytes (MB).

Table85: Keys in Memory list (Folder) screen

VIEW Views details of currently selectédider.

CLEAR Clears selectetblder structure.

USB STICK Enable USB memory stick support.

MEMORY LIST fCI0N 42:32

Tl Tl

Folder No. 6/13 <

FOLDER NAME
TYPE

START

END

FILES NO.
SIZE

VIEW | | COPY FOLD. COPY ALL

COPY FOLD. Copy selected folder to USB
COPY ALL Copy all data from SD card to USB

Opens confirmation window for clearing all saved records.

Keys in confirmation window:

Selects YES or NO.

CLR ALL ..

Confirms selection.

Exits confirmation window without
clearing saved records.

ESC

.' Browses througtiolders(next or previoudolder).

ddzo YSyd

wSildNya (2 GKS aw9/ hw59w{ ¢

By pressinm (VIEW button, details of selecteéblder are presented:

§ 1000 13:04

Record No. 2/2 J

MEMORY LIST

FILE NAME
TYPE
INTERVAL
START
END

SIZE

| WVIEW || CLEAR ||USBSTICK|| CLRALL |

Figure81: Memory list screen (Recorder data)

Table86: Instrument screen symbols and abbreviations

Record No Selected recorchumber, for which details are shownNumber of all records
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Record nameinder selected folder structuren SD Cardy convention file
names are created by following ruld®xxxxyyy.REQvhere:
T xxxxAT NBO2NR ydzYoSNI nnnn p dpdhpd
1 yyyrepresent record type
o WAW(c¢ waveformrecord (samples values)

FILE NAME 0 INRginrush record (RMS values)
0 SNR; waveform snapshot
o TRA¢transient record
0 GEN general record. General record generates ad&G EVT,
PAR, ALM, SEle§, which can be found on SD Card ared
imported into PowerView.
Indicatestype of record, which can be one of following:
1 Snapshot,
Type  Transient record,
1 Waveform record,
9 Inrush record,
1 General record.
Interval General record recording interval (integration period)
Start General record start time.
End Generakecord stop time.
Size Record size in kilobytes (k&) megabytes (MB)

Table87: Keys in Memory list screen

VIEW Views details of currently selected record.
CLEAR Cleas selectedrecord.
USB STICK Enable USB memory stick support

(TN 13:04

Record No. 2/2 &)
FILE NAME

TYPE

INTERVAL

START

END

SIZE

| VIEW | | COPY FOLD. | COPY FILE

COPY FOLD. Copyallfiles from selected folder to USB stick
COPY FILE Copy selected file to USB stick.

Opens confirmation window for clearing all saved records
under selected folder

Keys in confirmation window:

Confirms selection.

- CLR ALL .. Selects YES or NO.
F4

Exits confirmation window without

ESC .
clearing saved records.

108



MI 2893 / MI 2892 / MI 2885 Memory List

.. Browses through records (next or previous record).

wSlhdzNya G2 GKS ac2ft RSNE adz YSydzo
wSihdzNya 2 GKS aw9/ hw59w{ é¢ &dzo YSyd:

ESC
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3.22.1GeneralRecord

This type of record is made BENERARECORDERecordfront page is similar to th6 ENERAL
RECORDERtup screenas shown on figurbelow.

MEMORY LIST §CEREE] 14:17

Record No. 5/14 &

FILE NAME
TYPE
INTERVAL
START
END

SIZE

| WIEW || CLEAR | USBSTICK| CLRALL |

Figure82: Front page of General record in MEMORY LIST menu

Table88: Recorder settings description

Record No Selected record number, for which details are shown.
FILE NAME Record name on SD Card

Type Indicate type of recordGeneral record.
Interval General record recording interv@htegration period)
Start General record start time.
End General record stop time.
Size Record size in kilobytes (k&) megabytes (MB)

Table89: Keys in General record front page screen

VIEW Switchesto the CHANNELS SETUP menu screen.

Particular signal grougpcan be observedly pressing on F1 key
(VIEW).

POWER

ENERGY

FLICKERS

UNBAL.

HARMONICS

TEMPERATURE

SIGHALLING v
[ viEw || i Il ]

Keys in CHANNELS SETUP menu screen:

Selects particular signal group.
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Enters particular signal group

@ (TREND view).

EscC Exits toMEMORY LIST menu.

CLEAR Cleasthe last record. In order to clear complete memory,
delete records one by one.

Opens confirmation window for clearing all saved records.

Keys in confirmation window:

.' Selects YES or NO.
oL

Confirmsselection.

£SC Exits confirmation window without
clearing saved records.

‘ . Browsesthrough records (next or previous record).

- Selecs parameter (only in CHANNELS SETUP menu).

ESC wSlhdzNya G2 G&Bneuw9/ hw59w/{ ¢

By pressinm VIEW in CHANNERSETUP menTREND graph of selected channel group will
appear on the screemf.ypical screen is shown on figurelow.

U,l:TREND A [R]mm 17:48
10.May.2013 eiooU/div © : T

12:08:60

U1iE

| 262.0v v

U2z ) :
.304.1v e
52.29V ........ st b s

UnE

5.49v

38m 00s f1minsdiv

\ [ u 1 123N*7H

Figure83: Viewing recorder U,I,f TREND data

Table90: Instrument screen symbols and abbreviations

|E| Memory list recall. Shown screen is recalled from memory
| Indicates position of the cursor at the graph

Ul,U2 U3, Un Maximal X), averageX) and minimal¥) recorded value of phase voltageskk
Uzrms Usrms Unrms fOr time interval selected by cursor.
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Maximal &), average ) and minimal¥) recorded value of phas®-phase

Ul2,U23, Usl voltage Uzrms Uzsrms UsirmsfoOr time interval selected by cursor.
Ip: Maximal &), a_lvera_lgei\) and minimal¥) recordedvalue of currentikms brms
Isrms INrms fOr time interval selected by cursor.
38m 00s Time position otursorregarding to the record start time
10.May.2013 Time clock atursorposition.
12:08:50

Table91: Keys iViewing recorder U,I,f TREND screens

Selecs between the following options:

Uifu,un Showsvoltage trend
ulfu,iun Shows current trend
uifu,un Shows frequency trend
uifU,lun Showsvoltage and currentrends (single mode)
uIfuu/l Showsvoltage and currentrends (dual mode)

Selecs between phase, neutral, gihases and view:

123N Showstrend for phase L1
123Nl Showstrend for phase L2
123NI Showstrend for phase L3
123Ni Showstrend for neutral channel
123l Showsall phases trends

122331n Shows trend for phases L12
122331 Shows trend for phases L23
122331p Shows trend for phases L31
122331)1 Showsall phaseto-phasetrends.

.. Moves cursor and select time interval (IP) for observation.
E.

WSGdNYE G2 GKS G/11bb9[{ {9¢!té YSyadz

Note: Other recorded data (power, harmonics, etc.) has similar manipulation principle as described in
previous sections of this manual
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3.22.2Waveformsnapshot

This type of recordan bemade by usin key (pessandhold «» key). Snapshot is performed
only on the measurement screens.

©ji i 09:10
Record No. 10/13 &)

MEMORY LIST

FILE NAME
TYPE
START
SIZE

| VIEW || ||USB STICK | | |

Figure84: Front page of Snapshot in MEMORY LIST menu

Table92: Recorder settings description

Record No Selected record number, for which details atewn.
FILE NAME Record name on SD Card
Indicate type of record:

Type

1 Snapshat
Start Record start time.
Size Record size in kilobytes (kB)

Table93: Keys in Snapshot record front page screen

Switchesto CHANNELS SETUP menu screen.

Particular signal groupan be observedly pressing on F1 key (VIEW).

POWER

ENERGY

FLICKERS

VI EW UNBAL.

TEMPERATURE

SIGHALLING v
CoviEw || 1 I ]

Keys in CHANNELS SETUP menu screen:

- Selects particular signal group.
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s
Enters particular signal group
@ (METER or SCOPE view).

EsC Exits toMEMORY LIST menu.

USB STICK Enable USB memory stick support.
F3
@7 os:10

Record No. ) 10/13 J
FILE NAME

\TYPE

START

SIZE

| VIEW | | COPY FOLD. | COPY FILE |

COPY FOLD. Copy all files from selected folder to USB stick.
COPY FILE Copy selected file to USB stick.

.. Browsesthrough records (next or previous record).

w S i dzNJ/ &Foldeg sulin&n8. &
wSilidzNya (2 GKS w9/ hw59w{ é &dz YSyY dzd

ESC

By pressinm VIEWIin CHANNELS SETUP mMdBETERCcreen will appear. Typical screen is
shown on figure below.

©Rhcms o9:20
L L3 N

uL 228.3 237.8  230.4v 236.8v

e e
IL | 197.2 197.0 197.2a  197.4a |
Thdl | 040 041  0.40%  0.10% |
e T T

| ' [[12:u A all SCOPE |

Figure85: U,l,f meter screen in recalled snapshot record

Note: For more details regarding manipulation and data observing see previous sections of this manual.
Note: Initial WAVEFORM SNAPSH®dutomatically created at the start of GENERAL RECORDER.

3.22.3Waveforminrush record

This type of record is made by Waveform recorder. For details regarding manipulation and data
observing see sectiokaptured waveforn3.15.3

3.22.4Transients record

This type of record is made by Transient recorder. For details regarding manipulation and data observing
see sectior8.16.4
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3.23 MeasurementSetupsubmenu

CNER Y MEKSSREMENT SEftlRmenumeasuremenparameters can be reviewed, configured and
saved.

MEAS. SETUP

CONNECTION SETUP EVENT SETUP

/ » ’L'_ — &N

SIGNALLING SETUP RVC SETUP MEASURING METHODS
'\ S N 7 )
TRANSIENTS SETUP INRUSH SETUP WAVE. REC. SETUP

Figure86: MEASUREMENT SETUP submenu

Table94: Description of Measurement setup options

Connectionsetup Setupmeasurement parameters.

Eventsetup Setupevent parameters.

Alarm setup Setupalarm parameters.

Signalling setup Setup signalling parameters.

RVC setup Setup RVC parameters.
Selection of measurement method (Modern (IEEE 145@)ksic (Vector),

Measuring methods Classic (Arithmetic)Recording Start Time and Transient selection N/C
(only for M1 2893)

Transient setup Setup of parameterfor Transient recorder.

Inrush setup Setup ofparameters folWaveform/Inrush recorder

Wave. Recsetup Setup of parameters for Waveform/Inrush recorder.

Table95: Keys in Measurement setup submenu screen

‘ . Selecsoption T NB Y MEASBREMENTY ¢ !sutréenu.

Enteisthe selectedoption.

ESC

Q)¢
O
Z
&
(s}
<
©

Returnsii 2 #KISa b ! £

3.23.1Connectionsetup

In this menu user can setup connection parameters, such as nominal voltage, frequency, etc. After all
parameters are provided, instrumentill checkif given parameters complies witheasurementsin

case of incompatibility instrument wdhowConnection checlarning 3) before leavingnenu
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Measurement Setup submenu

CONNECTION SETUP

Nominal voltage L=N

33.0kV o,

Phase Curr. Clamps Auto (A1033 (1000A)) d
Neutral Curr. Clamps d
Connection A
Synchronization Ui """"""""""""""""""""""""""""""
System frequency 60Hz
Connection check X <
Factory reset
Save/Recall

Figure87Y &/ hbb9/ ¢Lhb {9¢] 1t ¢

Table96: Description of Connection setup

Nominalvoltage

Set rominal voltageaccording to thenetworkvoltage If voltage
is measured over potentiétansformer,then press ENTER for
setting transformer parameters:

SETUP {0000 09:03
Ut a| ‘Un
| 0.01kV 0.01kV 0.00kV 0.30kV
Nominal voltage L-N 33.0kV )
Yoltage ratio primary 33000 g
Voltage ratio secondary 100 P
A= A 1

Voltage ratio:Potential transformer ratigp2 1 :

Transformer type Additional
Primary  Secondary  Symbol  transformer ratio
Delta Star A-A P _

Vio
Star Delta A Vio
Star Star A=A 1
Delta Delta A=A 1

Note: Instrument can alwaysieasureaccuratdy at up to 150%
of selected nominal voltage.

PhaseCurr. Clamps
Neutral Curr. Clamps

Selecs phasecurrentclamps for phase curremiputs.
Selects neutral current clamps for neutral current input.
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- v o

Smart clamps/T

Custom
None
' (1000A, 100A)
(A1069 (100A, 10A)
A1122 (5A, 500mA)
A1037 (5A, 500mA)
A1120 (30A, 300A, 3000A) -

Note: For Smart clampg\(1502, AL227, A1281> ) atvays select
d{ YI NI .Chedk ¥ thi&Metrel General Catalogue, which
Of ' YLIA FNB RS@St2LISR a a{yvYl
Note:! &S ab2ySh 2LIiA2y F2NJ @2f
Note: See sectiod.2.3for details regarding further clamps
settings

Method of connecting the strument to multiphase systems
(see4.2.1for details).

T 1W: 1-phase 3wire system
Connection: 1W { (0000 00:02

N
[ PREV || NEXT || | |
1 2W: 2-phase 4wire system;

Connection: 2W

2

| _PREV || NEXT || ] ]
T 3W: 3-phase 3wire system

Connection: 3W

Connection

| _PREV || NEXT || ) ]
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Measurement Setup submenu

1 4W: 3-phase 4wire system

Connection: 4W

06
PREV NEXT ||
1 OpenD 3-phase2 system (Open Delta)

Connection: OpenD

I

| PREV NEXT ||
T INV1W Sngle phase invertoconnection

Connection: INV1W {(I0EE 00:09

| PREV || NEXT || I J

T INV3W Single phase invertor connection
Connection: INV3W {1000 00:10

| NEXT ||

Synchronization

Synchronizatiorthannel This channel is used for instrument
synchronizatiorto the network frequencyAlso,a frequency
measurement iperformed onthat channel. Depending on
Connectionuser can select:

1 1w, 2W,4W, INVIW U1 or I1.

1 3W, OperD, INV3W U12,0r I1.
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Select system frequenciccording to this settingOor 12 cycle
interval will be used for calculus (according to IEC 64380) at
50/60Hz

9 50 Hzc 10 cycleintervals
1 60 Hzc 12 cyclentervals
1 400 Hz; 50 cyclentervals
1

VFD VariablefrequencyR N& @ S20 Kz 5 @yclem
intervals

System frequency

Check if measurement results comply with given limits.

Connection check <:£||

Connection check is marked with green OK «_hif instrument
is connected properly and measurement comply with given
measurement setup.

Connection check is marked with yellow OK s._, (ndicate
that some measuremestare at the edge othe measurement
setupspecificationThis does not mean that something is
necessary wrong, but require user attention to double check
connection and instrument settingBress F4 to check LIMITS.

Fail signa’&') indicate that that instrument is connected
incorrectly or measurement setup does not correspond with
measured value. In this case it is necessary to readjust
measurement settings, and check instrument connections.

By pressing ENTER key, detailed Connection check will be st

Connection: Consumed §_100 03:39
Sh L2 ) 3, N

Connection check

u | /23000 230.0 229.9 0.4 v |
I 200.0 200.1 200.3 0.335 a
P 44.44 44.47 44.49 KW
Phase -14.9 -14.9 -15.0 321 -
Useq | /123 | Ptot ’ 133.4 W
lseq | /123 \f 49.996 Hz

[ CUR.DIR. || WVIEW ||AUTOSETI| LIMITS |

See sectiord.2.4for details, how to use this menu.

CUR. DIR. Current inversion par phase

VIEW Set Consumed dbenerated view

AUTOSET | Set the auto check procedure for defining the optimal rang
of current clamps

LIMITS Predefined limitdor the measurement result evaluation

M Tl
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¥ 1599
U 90%=110% Un 207.0-253.0v |
1 5%=10% Iclamps 50.00-100.0a
1 10%=-110% Iclamps 100.0-1100a
1 110%=150% Iclamps 1100-1500a
f 85%=115% f 42.500-57.500H:
|Phase | *90°

Set factory default parameters. These are:
Nominal voltage: 230V (N);
Voltage ratio: 1:1;
na 1:1
Phase current clamps: Smart Clamps;
Neutral current clamps: Smart Clamps;
Connection: 4W;
Synchronization: Ul
System frequency: 50 Hz.
Dipvoltage 90% Glom
Interrupt voltage 5% Wom

Default parameters Swell voltage: 110%nkh
Signalling frequencyl: 316 Hz
Signalling frequency2:1060 Hz
Signalling record duration: 10 sec
Signalling threshold: 5% of nominal voltage
RVC threshold: 3% of nominal voltage
RVC hysteresis: 25%
Measuring method: Modern (IEEE 1459)

Clear Alarm setup table

Record organisation: Folder

Record starting time: Rounded

Transient select: GND

Waveform recorder setup: Event

Save selected measurement setup (saved on the SD card)/Re
saved measurement setup from the SD card

Save/Recall

Table97: Keys in Connection setup menu

Selects Connection setup parameter to be modified.

Changsselected parameter value.

Entersinto submenu
Confirns Factory reset
Depends from Connection check status.

s l ___________________________________________________________________________________ <:£l|
For:
 OKsign¢', 0 wSildzaNya 2 GKS &Ga9! {! w9
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1 Failsign®X0 Sy GSNJ Ayid2 &/ hbb9/ ¢Lhb /I
that user will resolve this issue before continuing with measurements.

Presd@D | 3 Ay Ay 2NRSNJ G2 SF@S 4

3.23.2Event setup

In this menwisercan setupvoltageevents andheir parametersSee5.1.12for further detailsregarding
measurement method<Captured eventsan be observed through EVENTS TABltden See3.17and
5.1.12for details.

EVENT SETUP { (00NN 07:43

Nominal voltage L-N = 230V

Swell Threshold 110.0%  (253.0V)
Swell Hysteresis 2%

Dip Threshold 190.0%  (207.0V)
DipHysteresis | e
Interrupt Threshold | 50% (11.5v)
InterTt Hystarcsis ot
\ HELP || 'GEN. R. WF |

Figure88: Event setup screen

Table98: Description of Event setup

Nominal voltage Indication of type (N or L) and value of nominal voltage.
SwellThreshold Setswell threshold valuén % of nominal voltage.
Swell Hysteresis Set swell hysteresis value in % of nominal voltage.
Dip Threshold Setdip threshold valuén % of nominal voltage.
Dip Hysteresis Set dip hysteresis value in in % of nominal voltage.
Interrupt Threshold Set interrupt threshold valua % of nominal voltage.
Interrupt Hysteresis Set interrupt hysteresis in % of nominal voltage.

Table99: Keys in Event setup screen

HELP Shows help screens for Dip, Swell and Interrupt. 5&d 3for
details.
P cocvrneie e
Voltage Dip Nominal Yoltage Swell
Urms(1/2) DipDuration 9% Urms(12)  Swell Duration
i ¢ Swell
N-zz=======gC~- Threshold A
L | - Level
ave R e — — — in|/— . Time
ey 5 'l'I:= Nominal J’_“ “““““ EB= ;;-k
Th,:'s':,,,u " start Time A EndTime """"35/' Start Time End Time
PREV || NEXT || | [ PREV |[ NEXT || I \
(S ozas
VYoltage Interrupt .
U'“‘i("z) Interrupt Duration _ |, — L%
Interrupt |
Threshold (X start Time A EndTime
PREV || NEXT || I |
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Keys in CHANNELS SETUP menu screen:
F1 PREV Previous help screen

=4 NEXT Next help screen

Move between help screens.

Move back to EVENT SETUP screen
ESC

GEN. R. WR Duration and pretrigger setup, valid for Event and Alarms wavefc
captured under General Recorder

GEN. REC. WF SETUP (500 07:50

DURATION 10 s
PRETRIGGER 2s

Valid for Events & Alarms waveforms under General recorder

- Selects Voltage events setygarameter to be modified

Changes selected parameter value.

wSilidzNya (2 GKS Ga9! {!w9a9b¢ {9¢!t ¢

3.23.3Alarm setup

Up to 7 different alarms, based on any measurement quantity which is measured by instrucamnbe
defined See5.1.14for further details regarding measurement methods. Captured events can be
observed through ALARM®\BLEcreens See3.18and5.1.14for details.

aarwseor [ U (002
P+ L1 > 3.980 MW > 200 U,1f —_—
= Xt ii.] Combined Power |....72%0ms |
Uh5 | 1 > 8.00 % > 200 ms Flindamental Eower e me
1 L1 > | 1.010 kA > 200 ms onfundamental Powe = 200 ms
Flicker
Symetry
Harmonics
Interharmonics
Signalling
Temperature L
| ADD | REMOVE || EDIT |GEN. R. WF | | ADD || REMOVE || EDIT ||GEN.R.WF |

Figure89: Alarm setup screens

Tablel0G Description of Alarm setup
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15t column- Select alarm from measurement group and then measurement itself
Quantity Select grou
(P+ UnS, I s
on figure above) it
Harmonics Select quantity
Interharmonics Pstmin
SIGNALLING Pst
Temperature Plt
2" column- Select phases falarns capturing
Phase 1 Ligalarms on phaseil
(TOT, L1, 1 L2c¢alarms on phase.|
on figure above) f L3calarms on phases|
1 LNcalarms on phase N
1 Ll2c¢alarms on line iz
1 L23c¢alarms on line 13
1 L31cgalarmon line &;
1 ALLgalarms on any phase
1 TOT¢ alarms on power totals or nephase measurements
(frequency, unbalance)
3" column- Select triggering method:
Candition < triggerwhen measured quantity is lower than threshold (FALL)
0> on figure above) > triggerwhen measured quantity is higher than threshold (RISE)
4" column- Threshold value
Level
5" column- Minimal alarm duration. Triggeonly if threshold is crossl for a
Duration defined period of time.
Note: It is recommended thafor flicker measurementrecorderis setto
10min.

Tablel01 Keys in Alarm setup screens

ADD Adds new alarm
Cleasselected or alalarms
Remove ALL
EDIT Editsselected alarm
GEN. R. WH Duration and pretrigger setup, valid for Event and Alarms wavefc

captured under General Recorder

GEN. REC. WF SETUP §CE0EE 07:50

DURATION 10s
PRETRIGGER 2s

Valid for Events & Alarms waveforms under General recorder
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Entersor exitsa submenuo set an alarm.

Cursor keysSelecs parameteror changes value

- Cursor keys. Selexpparameter or bangesvalue.

Confirns setting of an alarm

== Returnsii 2 WMEASUREMENT SE&&llmenu.

3.23.4Signallingsetup

alAya araylrtftay3a @g2ftar3Ss OFfft SR ANARLILIX S O2yiNRf
applied at anon-harmonic frequency, that remotely control industrial equipment, revenue meters, and

other devices.

Two differentsignallingrequenciescan be definedSignals can hased asa sourcefor the user defined

alarm and can also be included in recording. See se8tR3for detailshow to setup alarmsSee
section3.14for instructions how to start recording.

(8 122
Nominal voltage L-N = 230V

SIGN. 1 FREQUENCY 316.01:

SIGN. 2 FREQUENCY 1060.0 1: J
DURATION 105
THRESHOLD 5.0« (11.5\)

Figure90: Signalling setup screen

Tablel02 Description of Signalling setup

Nominal voltage Indication of type (N or L) and value of nominal voltage.

SIGN. 1 FREQUENCY 1%t observed signalling frequency

SIGN. 2 FREQUENCY 2"d observed signalling frequency

DURATION Duration of RMS record, which will be captured after treshold
value is reached

THRESHOLD Threshold value expressed in % of nominal voltage, which wi

trigger recording of signalling event.

Table103 Keys in Signalling setup screen

Enters or exits a submenu to set signalling frequency

Toggles betweegiven parameters
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. . Changsselectedparameter

Retunsi 2 GKS @a9! {! wlmedub¢ {9¢! t ¢

3.23.5Rapidvoltage changes (RVC) setup

RVC is a quick transition in RMS voltage occurring between two ss¢atdyconditions, and during

which the RMS voltage does not exceed the dip/swell thresholds.

Avoltage is in a steadstate condition if all the immediately preceding 100/13&hs oMalues remain

within aset RVC threshold from the arithmetic mean of those 10028 (100 values for 50 Hz
nominaland 120 values for 60 HzThe RVC threshold is set by the user according to the application, as a
percentage of o> 6 A (i K ASEe gectigh.1d 50k details regardindRVC measuremenBee
section3.14for instructions how to start recording.

RVC SETUP {100 15:26

Nominal voltage L-N = 230V

RVC Threshold 3.0 (6.9V)
RVC Hysteresis 25+ (0.8% 5.2V)

Figure91l: RVC setup screen

Tablel04: Description of RVC setup

Nominal voltage Indication of type (N or L) and value of nominal voltage.

RVC THRESHOLD RVC thresholglalueexpressed in % of nominal voltafye steady
state voltage detection

RVCHYSTERESIS RV(Chysteresisralueexpressed in % &@VC threshold.

Tablel105 Keys in RVC setup screen

- Toggles between given parameters

'. Changes selected parameter.

wSiddNya G2 GKS @a9!{! w9a9b¢ {9¢

3.23.6Measuring Methods setup

In this menudifferent measuremenimethods file structure on the SD card, type of recording start time
and transient selectiopan be selected, according to the local standards and pra8iee sectios.1.5

for Modern Power measuremerand5.1.6for Classid¢/ector and Arithmetic Power measurement
details. Please note that instrument record all measurement (Classic and Modern), regardless of
selected method.
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MEASURING METHODS {(E00N 07:48

Power Measurement Modern (IEEE 1459)

Rounded

Recording Start Time
Transient select N/GND

Figure92: Measuring Methods setup screeivl 2893

MEASURING METHODS {1500 08:48

Power Measurement Modern (IEEE 1459)
Recording Start Time Rounded

Figure93: Measuring Methods setup screeml 2892/MI 2885

Tablel06: Description of Measuring Methods setup

Power
Measurements

Modern (IEEE 145%)easuring method. See sectibril.5for details.
Classic (Vectomneasuring method. See sectidril.6for details.
Classic (Arithmeticineasuring method. See sectibtil.6for details.

Record Start
Time

Selection Recorder Start Time:

1 Rounded; recorder start is postponed and synchronized with the clock
(integer periods in ondour period)
1 Immediatelyc recorder starts on the next minute

Transient
selection
N/GND

Transient selection measurement betweBhase Neutral orPhaseg Ground(Ml
2893only)

Note:

Valid for 3W and OpenDelta connection:

GND¢ transient capturing between line voltage a@ND(voltage limit setup: 230 ¢
6000 V)

N ¢ transient capturing between line voltagésoltage limit setup: 398 ¥ 6000 V)
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For remote parameter setup with PowerVieivis necessary to set theoltage limit
first and after that Transient selection N/GND.

Tablel07: Keys ilMeasuring Methods setup screen

- Toggles between given parameters.

.. Changes selected parameter.

wSildaNya (2 GKS daa9!{!w9a9b¢ {9¢

3.23.7Transient setup

Note:

MI 2893¢ Transient Recorder runs simultaneously with General Recorder

MI 2892/MI 2885¢ Transient Recorder runs as independent recorder (could nosimltaneously
with General Recorder).

In this menuparameters for transientrigger could be selected. It is possible to select trigger for:
- Phase voltage,
- Phase current,
- Neutral voltage,
- Neutral current.

Two differenttypesof trigger could be defined:
- Selection to the voltage/current level,

- Envelope.
fcm 09:29
TRIGGER LEVEL ENVELOPE
PHASE
Voltage 230V < 50V g
Current 161.4A < 131.0A <
NEUTRAL
Voltage 50V D,
Current pxm_a 150A
STORE MODE Continuous(200/1500 Max) <J |

Availabl v: 18277 rds (5748MB)
Press F3 (TRIG OFF) to disable selected trigger.

\ HELP || TRIG OFF || CHECKGC. |

Figure94: Transiensetup screem Ml 2893

TRANSIENT REC. {1000 09:32
RIGGER Envelope

TRIGGER TYPE U

LEVEL 50V 4

DURATION 10 periods

PRETRIGGER 2 periods

STORE MODE Continuous(200/1500 Max) <J

A v: 21714 rds (5040MB)

\ HELP || CONFIG || CHECKC. |
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Figure95: Transient setup screepMl 2892/MI 2885

Note:
MI 2893¢ all triggers could be activatest the same time

MI 2892/MI 2885- only onetrigger is available: Envelope: U ardd | or ; Level: U or Wor | or k

Table108 Description ofransientsetup

HELP Show triggering help screens. Se#.20for details.
Voltage/Current  TRIGGER: Envelope
Trigger

Lover /N Aﬁ /A ">

Y\ Y,
T’I'OMV /
gger
Ll Duration >
PREV NEXT |
TRIG OFF Deleting the trigger selection
CHECKC. Connection check mensees.23.1for details.
QONFIG CheckConfiguration setupSee3.23.1for details.(for MI 2892/2885

only)

3.24 General Setugubmenu

CNER Y GENERALOSEEWRomenucommunication parameters, real clotine, language
lock/unlock and colour modelan be reviewed, configured and saved.

GENERAL SETUP { (INDN) 22:17

S On | &

COMMUNICATION TIME & DATE LANGUAGE
\_.) O N
INSTRUMENT INFO LOCK/UNLOCK COLOUR MODEL

BACKLIGHT

Figure96: GENERAL SETdPmenu

Table109 Description of General setup options

Communication Setup communicatiosource
Time& Date Set time dateand time zone
Language Select language.

Instrument info Information about the instrument.
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Lock/Unlock Lock instrument to prevent unauthorized access.
Colour Model Select colours fodisplaying phase measurements.
Backlight Enable/Disable screen backlight.

TablellQ Keys in General setup submenu

‘ . {StSO0Ga 2LIWA2y FTNRBY (GKS aD9bow! |

@ Enteisthe selectedoption.

ESC

Q)¢
O
Z
&
(p))
<
©

Returnsii 2 KIS MENY

3.24.1Communication

In this menu user can seleicistrumentcommunicationinterface. There aréour possibilities:

9 USBcommunication. Instrument is connected to PC by USB communication cable

1 INTERNEdommunication. Instrument is connected to the internet, through local area network
(Ethernet LAN). PowerVieaizccesgo the instrument is made over internet and Met@PRS
Relay serverSeesection4.3for details.

1 INTERNET (3G, GPRS). Instrument is connected to the internet over 3G or GPRS. This option
minimisesinternet 3Gtraffic with Metrel GPRRelay server and PowerView, in order to reduce
link cost. Instrument in idle state (while not connected to the PowerVamsume about
5MB/per day.See sectiod.3for details.

1 INTERNET (LAN). Instrument is connected to the internet, through local area network (Ethernet
LAN). IP address, Net mask, Primary DNS, Secondary DNS and Gateway are defined manually
(DHCP disabled) or automatically (DHCP enabled). Port number shouldrizeldeénually.
PowerView access to the instrument is made over internet. See setBdar details.

PC connection INTERNET

Com Port (PS/2) GPS
Secret key 0000
MAC address 1E:C7:72:F4:00:00 .
Instrument host name MI2892_16020167
IP address / S/N 169.254.146.197 / 16020167

Figure97: Communication setup screen

Tablelll Description of Communication setup options

SelectUSBor INTERNETNTERNET (3G / GPRS), INTRANET (LA

PC connection L
communication port
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Com Port (PS/2)

Select GPS or MI 3108 / MI 31&@®mmunication. GPS is used for A
1355 GPS receiver, and MI 3108 / Ml 3109 for photovoltaics inve
measurements (See MI 3108/ MI 3109 User manual).

Modem used in A 1565

Select this option if AT63WiFi /4G modem is used within A 1565
Waterproof case for outdoor application and recordings

Select Enabled in order to enable automatic network parameters
assignment. Select Disabled in order to enter them manually.

COMMUNICATION L 7116:01

192.168.1.100

IP address

Net Mask 255.255.255.0
DHCP P rimary SCLTLA . . o'
secondaBls » 1cs 004 100l 6000
e | R
Vald only if INTERNET communication is selected. Seareber
will assure additional protection of communication link. Same
Secretkey

number should be entered in PowerViex8.0, before connection
establishment.

MAC address

Instrument Ethernet MAC address

Instrument host name

Instrument host name.

Instrument IP address

Instrument IP address.

Note: Formore information regardingonfiguration, how tadownload data, view real time measuring
data on PowerView and establish Remote instrumenrinectian with PowerView over interneaind USB
communication interfaces, see sectidBand PowerView Instruction manual.

Tablell2 Keys in Communication setup

Moves cursor position during enterin§ecret key.

. . Changs communication sourcdJSBINTERNEINTERNET®3 GPRS

Cursor keys. Selegparameter.
- Changes Secret key number.

EntersSecret keyedit window.

ESC Returnsii 2

(KS aDO@meny. {9¢! t ¢

3.24.2Time & Date

Time dateand time zonecan be set in this menu.
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Figure98: Set date/time screen

Tablell3 Description of Seatate/time screen

Clock source

Show clock source:

RTQ internal real time clock

GP§g; external GPS receiver

Note: GPSlocksource is automatically set if GPS is enabled and
detected.

Time zone

Selects time zone.

Note: Ml 2893/MI 2892/MI 288%has the ability to synchronize its
system time clock with Coordinated Universal Time (UTC time)
provided by externally connected GPS module.

In that case only time zon@ 15 min intervalsganbe adjusted. In
order to use this functionality, se€2.6

Current Time & Date

Show/edit current time and date (valid only if RTC is usdilres
source)

Tablel14 Keys in Set date/time screen

Selects parameter to be changed.

Modifies parameter.
Selecs between the following parameters: hour, minute, second, day, montl

or year.

Enters Date/time edit window.

Returrsi 2 0 KS aD9@mwmeny. {9¢! t £
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