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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.

~ EMETREL

Figurel: Power MasteiXTinstrument

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

MI 2893¢ Class A Power Quality analyser with additional transiegdsuringooard with sampling

period 1 MHz
MI 2892- Class A Power Quality analyser with transient measurement on measuring béard wi

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

with sampling period 49 kHz

Note:
The appearance of the product is outwardly the safiee only differences are in the marking labehd

the front plates
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MI 2893 / MI 2892 / MI 2885 Main Features

,mm P LUSLIEND Mi2885

Figure2: Frontplatesand marking labels

3 MEIREL

1.1Main Features

Full compliance with power quality standard IEC 6100 Class AV 2893/MI 2892)
Full compliance with power quality standard IEC 6180 ClasS(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) sampligpit 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 > 1MSamples/ssinultaneously on all 8 channgkxU & 4xI)
(M1 2893)

Transientselection between N /GNDMI 2893)

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

ndoQQ ¢C¢ .02f 2dzNJ RAALI | &

Waveform/inrushrecorder, which can be triggered davent/ AlarmgLevel U/Level l/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

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 Exgi&estree 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 bdisplayed and analysed simultaneously.

o 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.

0 Instrumentremote access oveinternet connection

1.2Safety considerations

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

>bB B B B PP BB P

The instrument hadeen designed to ensure maximum operator safety. Usage 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 contain:10 user serviceable parts. Only an authorized dealer can carry ot
service or adjustment!

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

Only use approved accessoriadich are available from your distributor!

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 maniz. not use
standard batteries while power supplgadapter/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 remimg battery compartment cover.

Maximum nominal voltage between any phase and neutral input is 10Q3y/Maximum
nominalvoltage between phases is 173G\s

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

Do not remove microSD memory card while instrument is recordorgeading data Record
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Applicable standards

damage and card failure can occur.

1.3Applicable standards

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

Electromagneticompatibility EMC)

EN 6132&-2: 2013

Electrical equipment for measurement, control and
laboratory use; EMC requirements
Part 22: Particular requirementsTest configurations
operational conditions and performance criteria for
portable test, measuring and monitoring equipment use
in low-voltage distribution systems
9 Emission: Class A equipment (for industrial
purposes)
1 Immunity for equipment intended for use in
industrial loations

Safety (LVD)
EN 61014al: 2010

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

EN 6101e-030. 2017

Safety requirements for electrical equipment for
measurement, control and laboratonse(

Part 2030: Particular requirements for testing and
measuring circuits

EN 610131 2015

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

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

EN 6101e2-032 2012

Safety requirements for electrical equipment
measurement, control and laboratory use

Part 02: Particular requirements for hankeld and
handmanipulated current sensors for electrical test
and measurement

Measurement methods
IEC 6100@-30: 2015 Class A

IEC 615522: 2018

IEC 61004-7: 2002 + Al: 2008

IEC 61004@-15:20101SH1:2017

IEC 620521:2003
IEC 620523:2003
IEER459:2010

Part 430: Testing and measuremetgichniquesg Power
quality measurement methods

Equipment for testing, measuring or monitoring of
protective measureg Part 12: Performance measuring
and monitoring devices (PMD)

Part 47: Testing and masurement techniqguegsGeneral
guide on harmonics and intdrarmonics measurements
and instrumentation for power supply systems and
equipment connected thereto

Part 415: Testing and measurement techniguggicker
meter ¢ Functional and design specifications

Part 21: Static meers for active energy (Clasp 1

Part 23: Static meters for reactive energy (Class 2)

IEEE Standard Definitions for the Measurement of Elec
Power Quantities Under Sinusoidal, Neinusoidal,

17
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Balanced, or Unbalanced Conditions

EN50160:2010 Voltage characteristics of electricity supplied by public
electricity networks
GOSR54149:2010 Electric energy. Electromagnetic compatibilityte@thnical

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 are equivalent to IEC standaritls 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 fhase p current cregactor) and

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

Voltage crest factor, including GF(phase p to phase g voltage
Ch crest factor) and GE(phase p to neutral voltage crest factor). See
5.1.2for definition.

Instantaneous phase power displacement (fundamental) power
factor or cog , including°DPFp,q (phase power displacement).

°DPRhdicap Minus sign indicates generated power and plus sign indicates
consumed power. Suffixnd/caprepresents inductive/capacitive
characer.

Recorded phase displacement (fundamental) power factor of ¢o:
includingDPFRucap (Phase goower displacement).

Minus sign indicates generated P < > 1P
0

power and plus sign indicates 90
DPRacap consumed power. Suffind/cap Q | I (%
represents inductive/ capacitive A\
character. This parameter is recorded |, o DPFeap- | DPFind« o0
separately for each quadrant as _ opE
shown on figure. Seg.1.5for DPFind. ot L,
definition. Q - V2
270°
Instantaneous total arithmetic displacement (fundamental) powe
o factor.
DPF&ytind
R Minus sign indicates generated power and plus sign indicates
DPFQotcap

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

Recorded total arithmetic
fundamental power factor.

90
. . L Q \
DPFaiing Minus sign indicates generated power o \®
o and plus sign indicates consumed DPFatotcap-| DPFatotinds
DPF&tcap

00
power. Suffixnd/caprepresents DPFawn. (DPFatoteap
inductive/capacitive character. This
parameter is recorded separately as

-P——»
P 5 +P

18
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shown on figure. Seg.1.6for definition.

Instantaneous positive sequence total vector displacement

o fundamental) power factor.

DPF¥oting ( )P

DPF Minus sign indicates generated power and plus sign indicates
Yotcap consumed power. Suffixnd/caprepresents inductive/capacitive

character. Se&.1.6for definition.

Recorded total vector fundamental
power factor.

90
N +Q G
Minus sign indicates generated power |\
DPF\ing and plus sign indicates consumed DPFviotcap- | DPFviotins

DPFyens” power. Suffixnd/caprepresents DPFviotind- | DPFvioteap ’

tcap inductive/capacitive character. This
parameter is recorded separately as
shown on figure. Seg.1.6for
definition.

Pe—>
P —» +P

Instantaneous positive sequence fundamental power factor.

DPFoiing Minus sign indicates generated power and plus sign indicates
°DPFotcap 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 3
DPFoting and plus sign indicates consumed I ¢
DPE. power. Suffixnd/caprepresents 1809 PP totear- | DPFtotind+ | 10

toteap inductive/capacitive character. This DPF*toting- | DPF totcap+

parameter is recorded separately as A

shown on figure. Seg.1.5for -Q v

definition. 270°

t KFAS OdNNByYyid RAAG2NIAZ2Y LIRS
5P distortion power). Seg.1.5section:ModernPowermeasurement

Standard compliance: IEEE 1488 0for definition.

Total effective current distortion power. Seé.5section:Modern
5SP Powermeasurement

Standard compliance: IEEE 1488 0for definition.

Phase harmonics distortion power, including DHp (phase p
harmonics distortion power). S&el.5section:ModernPower
DH measurement

Standard compliance: IEEE 1488 0for definition.

Total effective harmonics distortion poweseeb.1.5section:Total

DeH -
nonfundamental power measurementsr definition.

Phase voltage distortion power, includingaddphase p voltage
DN distortion power). Seg.1.5section:ModernPowermeasurement

Standard compliance: IEEE 1488 0for definition.

Denot Total effective voltage distortion power. Seé.5section:Modern
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Abbreviations

Powermeasurement
Standard compliance: IEEE 1488 0for definition.

Ep

Recordedhase combined (fundamental and nonfundamental)
active energylncludingEg,”‘ (phase pactive energy)Minus sign
indicates generated energy and plus sign indicates consumed
energy. Se&.1.6for definition.

ERot ’

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 eneligyludingEq,”'
(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.

Eﬁnv

Photovoltaic inverter efficiency

f, freq

Frequencyincluding freg;. (voltage frequency on 4, freq);
(voltage frequency on {and freq; (current frequency on). 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.

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

IRms(l/2)

RMS currentneasured over 1 cycle, commencing at a fundamen:
zero crossing on an associated voltage channel, and refreshed ¢
half-cycle,includinglrmsz(phase p current)lyrms(zy(Neutral RMS
current)

Ifund

Fundamental RMS current;lfon ™ harmonics), includingfuncs
(phase p fundamental RMS current) dfuhdv(neutral RMS
fundamental current). Se&.1.8for definition

n" current RMS harmonic component includibig, (phase p; i
RMS current harmonic component) akf, (neutral i" RMS current
harmonic component). Seg 1.8for definition

lih,

n™ current RMS inteharmonic component includinigih, (phase p;
n™ RMS current inteharmonic component) antiih, (neutral ri”
RMS current inteharmonic component). Seg 1.8for definition

INom

Nominal current. Current of clamgn current sensor for 1 Vrrret
output.

lpk

Peak current, includinggex(phase p current) includinigex(neutral
peakcurrent)
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Abbreviations

IRms

RMS current, includinigrms(phase p current)inrms(neutral RMS
current). Seé.1.3for definition.

Irms;inv

Photovoltaic inverter RMS current

Iacinv

Photovoltaic inverter AC current

Idcinv

Photovoltaic inverter DC current

°P

Instantaneous phase active combined 0°
(fundamental and nonfundamental) | ‘%
power, including°P (phase p active P ¢

9
ﬁ
power). Minus sign indicates generated , 5, P 0°
-P
&

and plus sign indicates consumed +P
power. See.1.5for definitions.
v \;?’

270°

Recorded phase active (fundamental and nonfundamental) powt
incIudingPp°(phase p active power). Minus sign indicates genera
and plus sign indicates consumed power. Sde5for definitions.

o
Pot

Instantaneous total active combined
(fundamental and nonfundamental)
power. Minus sign indicates
generated and plus sign indicates
consumed power. Seg 1.5for
definitions.

00

9
oo \
-Prot +Prot
180 0°
-Ptot +Ptot
m | v 'A»
~

270°

Plot

Recorded total active (fundamental and nonfundamental) power.
Minus sign indicates generated and plus sign indicates consume
power. See.1.5for definitions.

°Pfund

Instantaneous active fundamental power, includfféfund, (phase
p active fundamental power). Minus sign indicates generated an
plus sign indicates consumed poweeeS.1.5for definitions.

Pfund

Recorded phase active fundamental power, includifigng,” (phase
p active fundamental power). Minus sign indicates generated an
plus sign indicates consumed power. Sek5for definitions.

0F)+1 op'—tot

Instantaneous positive sequence of total active fundamental pow
Minus sign indicates generated and plus sign indicates consume
power.

See5.1.5for definitions.

P+tot

Recorded positive sequence of total active fundamental power.
Minus sign indicates generated and plus sign indicates positive
sequence of consumed power.

Seeb.1.5for definitions.

OPH

Instantaneous phase active harmonic power, includiRg, (phase p
active harmonic power). Minus sign indicates generated and plu:
sign indicates consumed power. Se&.5for definitions.

21



MI 2893 / MI 2892 / MI 2885 Abbreviations

=~ Recorded phase active harmonics power, includgg(phase p

H ) . . T
active harmonic power). Minus sign indicates generated and plut
sign indicates consumed power. Seé&.5for definitions.

Instantaneous total active harmonic power. Minus sign indicates
“Phtot generated and plus sign indicates consumed power 55ké&for
definitions.

Recorded total active harmonics power. Minus sign indicates
generated and plus sign indicates consumed active power53€eg

A,
et for definitions.

Instantaneous phase combined Pe——F> +P
(fundamental and nonfundamentgl

9
: : * @
power factor,including °PFpind/cap Il I >
°PE4 (phase p power factorMinus sign PEcap | +PFind
indicates generated power and plus  |180 K 0’

o . . .
PFap sign indicates consumed power. -PFind | +PFeap
a

Suffixind/caprepresents
inductive/capacitive character.

Note: PF= DPF when harmonics are
not present. Se®.1.5for definition.

Recorded phase combined
(fundamental and nonfundamental  *Q
power factor.

PR Minus sign indicates generated
PE.° power and plus sign indicates PFind | PFoap’
cap consumed power. Suffixid/cap Ml v '/@q
represents inductive/ capacitive ) ~

0
character. This pameter is 270

recorded separately for each quadrant as shown on figure.

Instantaneous total arithmetic combineétufdamental and
nonfundamentalpower factor.

°PF&ting
°PE Minus sign indicates generated power and plus sign indicates
Brcap consumed power. Suffind/caprepresents inductive/capacitive
character. Seé.1.6for definition.
Recorded total arithmetic combined
(fundamental and nonfundamentgl P > P
power factor. +Q
. S Il
. Minus sign indicates generated
PFaetind g g PFatotcap”

power and plus sign indicates
PFaotcapo consumed power. Suffind/cap
represents inductive/capacitive
character This parameter is recorded -Q I
separately for each quadrant as 270°
shown on figure.

180

PFatotind”

PEe. Instantaneous total effective combinetlitdamental and
Gtind nonfundamentalpower factor.

PF&ycap Minus sign indicates generated power and plus sign indicates
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Abbreviations

consumed power. Suffind/caprepresents inductive/capacitive

character. Se&.1.5for definition.

PF&tina ’
P F%tcapo

Recorded total effective combined
(fundamental and nonfundamentgl

power factor. +Q

Minus sign indicates generated
power and plus sign indicates
consumed power. Suffixid/cap

PFetotcap”
180

PFetotind”

represents inductive/capacitive
character.This parameter is
recorded separately for each
quadrant as shown on figure.

270°

°PF¥ting
°P F\f)tcap

Instantaneous total vector combinetufdamental 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¥btind ’
P F\ﬁtcapa

Recorded total vector combined
(fundamental and nonfundamentgl
power factor.

PFvtotind®
180 Q°

Minus sign indicates generated power
and plus sign indicates consumed
power. Suffixnd/caprepresents
inductive/capacitive character. &
parameter is recorded separately for
each quadrant as shown on figure.

PFvtotcap”

PFvtotind”

PFvtotcap*

v

270°

PInV+

Photovoltaic inverter Active Power positive

PInV-

Photovoltaic inverter Active Power negative

I:)dc:'nv+

Photovoltaic inverter Active Pow&Cpositive

I:)dc'nv—

Photovoltaic inverter Active Pow&Cnegative

&cinw

Photovoltaic inverter Apparent Power AC positive

&cinv

Photovoltaic inverter Apparent Power AC negative

P

Phase long term flicker (2 hours), includitg, (phase p to phase g
long term voltage flicker) anfl, (phase p to neutrdbngterm
voltage flicker). Seg.1.10for definition.

Ps;

Short term flicker (10 minutes) includify,y(phase p to phase g
short term voltage flicker) anBk, (phase p to neutral voltage
flicker). Seé.1.10for definition.

Pst(lmin)

Short term flicker (1 minute) includirminpg(Phase p to phase g
short term voltage flicker) anBsminyp(Phase p to neutral voltage
flicker). Seé.1.10 for definition.

Plnst

Instantaneous flicker including.s,g(phase p to phase g
instantaneousyoltage flicker) and?,.s;, (phase p to instantaneous
voltage flicker). Se®.1.10 for definition.
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Abbreviations

Instantaneous combined (fundamental and nonfundamental)
nonactive phase power includintN. (phase p nonactive phase

N power). Minus sign indicates generated and plus sign indicate
consumed nonactive power. S&¢el.5 for definition.
. P €———F>» +P
Recorded phase combined 90
(fundamental and nonfundamental) *Q | (%
nonactive power includin®cap/inae ”+ X ¢
(phase p nonactive phase power). 180 e Nind o
Ny Suffixind/caprepresents - News
. inductive/capacitive character. Minus " o
Neap sign indicates generated and plus signg I 'V'A’
indicates consumed fundamental 270°
reactive power. This parameter is
recorded separately for each quadrant as shown on figure 53eB
for definition.
Instantaneous combined (fundamental and nonfundamental)
o nonactive total vector power. Minus sign indicates generated an(
Not plus sign indicate consumed nonactive power. S&e for
definition.
Recorded total vector combined -P€——> +P
(fundamental and nonfundamental) +0 90 ¢
nonactive power. Suffild/cap I I V&o
. represents inductive/capacitive Niotean® | Nuotap”
Niotind character. Minus sign indicates 180 0°
Neotcap. generated and plus sign indicates Nowsp” | Neotcap’
consumed combined nowréve m IV}/:?”
power. This parameter is recorded @ ~
separately for each quadrant as 270°
shown on figure. Seg.1.5 for definition.
Instantaneous combined (fundamental and nonfundamental)
Na, nonactive total arithmetic power. Minus sign indicates generated
ot and plus sign indicate consumed nonactive povsees.1.6 for
definition.
Recorded total arithmetic combined (fundamental and
Naoting nonfundamental) nonactive power. Minus sign indicates generat
. and plus sign indicates consumed combined nonactive power. T
Naotcap parameter is recorded separately for generated and consumed
nonactive power.
Instantaneous fundamental reactive phase power includiQg
°Qfund (phase p reactive phase power). Minus sign indicates generated

plus sign indicates consumed fundamental reactive power5Se8
for definition.
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Abbreviations

Recorded phase fundamental reactive

power. Suffixnd/caprepresents +Q
inductive/capacitive character. Minus I
Qfundng’ sign indicates generated and plus sign Qeap”
. indicates consumed fundamental _
Qfund,p reactive power. This parameter is Qind | Qeap
recorded separately for each -Q 11l v f’
guadrant as shown on figure. See >70°
5.1.5 for definition.
Instantaneous fundamental total vector reactive power. Minus sit
°Qvfundo indicates generated and plus sign indicates consumed fundamei
reactive power. Seb.1.6for definition.
Recorded total fundamental vector P 90° > +P
reactive power. Suffilnd/cap
represents inductive/capacitive
, character. Minus sign indicates
Qvfundbting generated and plus sign indicates
QVfundycap 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.
Qafundy; Recorded fundamental total arithmetic reactive power. Sek6
Qafund,, 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
Qi Suffixind/caprepresents inductive/capacitive character. Minus sig

totind indicates generated and plus sign indicates consumed reactive

Q'iotcap power. This parameter is recorded separately for each quadrant.

Combined (fundamental and nonfundamental) phase apparent
S power includingS (phase p apparent power). S&¢el.5 for

definition.

Combined (fundamental and nonfundamental) total arithmetic
Sao o

apparent power. Seb.1.6 for definition.

Combined (fundamental and nonfundamental) total effective
Seo .

apparent power. Seb.1.5 for definition.

Combined (fundamental and nonfundamental) total vector
S\t .

apparent power. Seb.1.6 for definition.
Sfund Phase fundamentapparent power, includin@fund (phase p
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Abbreviations

fundamental apparent power). Séel.5 for definition.

Fundamental total arithmetic apparent power. S&4.6 for

Safundy definition.

Svfungy Fundamental total vector apparent power. Seé.6 for definition.

S, Positiv_e sequence of total fundamental apparent power. Bdeb
for definition.

S'fundyg; Unbalanced fundamental apparent power. Seg.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. Seé.5 for definition.
Total harmonic distortion current (in % or A), includiftgy, (phase

THD p current THD) andHD\ (neutral current THD). Séel.8for
definition
Total harmonic distortion voltage related (in % or V) including

THL THDRy4 (phase p to phase g voltage THD) aiktly, (phase p to
neutral voltage THD). Séel.11for definition.

u Negative sequence voltage ratio (%). Sekellfor definition.

u® Zero sequence voltage ratio (%). Sek.11for definition.

U U RMS voltage, includind,q(phase p to phase g voltage) adg

RS (phase p to neutral voltage). SBel.2for definition.

Urmsinv Photovoltaic inverter RMS voltage

Uaciny Photovoltaic inverter AC voltage

Ugagny 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.

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

Upip Minimal Urms(1/2) VOItage measured during dip occurrence
Fundamental RMS voltage (L4m ™ harmonics), includingfund,g

Ufund (phase p to phase g fundamental RMS voltage)dindd, (phase p
to neutral fundamental RMS voltage). Seé.8for definition
n" voltage RMS harmonic component includlgghn (phase p to

Uhy phase groltage ' RMS harmonic component) amgihy (phase p to

’ neutral voltage fi RMS harmonic component). Sed.8for

definition.

Uihy n" voltageRMS interharmonigoltagecomponent includingJ,gihy
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(phase p to phase g voltag® RMS interharmonic component) anc
U,ihy(phase p to neutral voltagé'rRMS interharmonic
component). Se&.1.8for definition.

Uint

Minimal Urms(1/2)vVOItage measured during interrupt occurrence.

UNom

Nominal voltage, normally a voltage by which network is designe
or identified.

UOver

Voltageover-deviation, difference between the measured value a
the nominal value of a voltage, only when the measured value is
greater than the nominal value. Voltage oxdgviation measured
over recorded interval, expressed in % of nominal voltage includ
Upgovephase p to phase g voltage) adebver(phase p to neutral
voltage). Se&.1.12for details.

Upx

Peak voltage, includind,qi(phase p to phase g voltage) adgb«
(phase p to neutral voltage)

URms(l/Z)

RMS voltage refreshed each helfcle, includindJ,grms2)(Phase p
to phase g haltycle voltage) anthrms12(phase p to neutral half
cycle voltage). Seg1.12for definition.

USWeII

MaximalUgrms12)VOltage measured during swell occurrence.

USig

Mains signalling RMS voltage, includihg,,((phase p to phase g
half-cycle signalling voltage) atp(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 undeeviation, 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 intervabnd expressed in % of nominal voltage, includin
Upgundge{Phase p to phase g voltage) adglnqe(phase p to neutral
voltage). Se&.1.12for details.

R Umax

Maximum absolute difference between any of tbigysavalues
during the RVC event and the final arithmetic mean 1000202
value just prior to the RVC event. Fpaly-phase systems, thieUyax
is the largeskUna 0N any channel. Sege1.15for details.

k Uss

Absolute difference between the final arithmetic mean
100/120Ugrms1izvalue just prior to the RVC event and the first
arithmetic mean 100/12Wrmsaz)value after the RC event. For
poly-phase systems, thieUgis 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~ LDd

LCD

F1cF4

ARROW keys
ENTER key

ESC key
SHORTCUT keys

LIGHT key
(BEEP OFF)

ONOFF key

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 newsettings
Quick access to main instrument functions.

AdjustLCD backlighntensity: 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.
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9. COVER Communication ports and microSD card slot protection.

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:Top connector panel

Top connector panel layout:

1 Clampon current transformers {J b, k, ly) input terminals.
2 Voltage (L, L, Ls, N, GND) input terminals.
3 12 V external power socket.

Figure5: Side connector panel

Side connector panel layout:

1 MicroSD card slot.

2  GPS serial connector.
3 Ethernet connector.

4  USB connector.
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2.3Bottom view

Figure6: Bottom view

Bottom view layout:

1. Battery compartmentover.
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 A00 A/ 30 A (A 122X 1502
Temperature probe (A 1354)

Colour coded test probe

Colour coded crocodile clip

Colour coded voltage measurement lead

USB cable

RS232 cable

Ethernet cable

12 V /3 A Power supply adapter

NiMHrechargeable battery, type HR 6 (AA)

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

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

RlRrRroRiRIRIROOlO|R|N

2.4.2 Optional accessories

See the attached sheet for a list 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 instrumdite instrument front panel consists of a colour
LCD display and keypad. Measured data and instrumanisare shown on the display. Basic display
symbols and keys description is shown on figure below.

Status bar

m Mi 2883

MAIN MENU Q& 0.’ ¥ 18:07

L7
X"
A\ %

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 screensoshianen 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

Instruments status bar is placed on the top of the screen. It indiadifferent instrument states. lcon
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

11 ] Indicates battery charge level.
Indicatesthat charger is connected to the instrument. Bate=will be charged
I}
automatically when charger is present.
Vel Instrument is locked (see secti@®2.6for details).
~, AD converter over range. Selected Nominal voltage or current clamps range is
B small.
18:07 Current time.
GPS module status (Optional accessory A 1355):
< GPS moduldetected but reporting invalid time and position data
(Searching for satellites or too weak satellite signal).
Q) GPS time valid valid satellite GPS time signal
;%'. Instrument act as host USB, and is ready to accept USB memory stick.
-ﬂ. One of thecurrent clamps has opposite direction from the expected.

Internet connection status (see sectbB for details):

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

Recorder status:

General recorder is active, waiting for trigger.

General recorder is active, recording in progress.

Waveform recorder is active, waiting for trigger.

Transient recorder is active, waitifigr trigger.

Transient recorder is active, recording in progress.

G

W
@ Waveform recorder is active, recording in progress.
-

Alarm detected, recording in progress
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Event detected, recording in progress

Inrush detected, recording in progress

RVC detected, recording in progress

Signalling detectedecording 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.

il |

EIEPA

Rl

Signalling voltage is present on voltage line at monitored frequenciesestens

3.13and3.21.4for further explanation.

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

mode. See sectiord.20for details.

3.2Instrument keys

Instrument keyboard is divided into four subgroups:
1 Function keys
1 Shortcut keys
1 Menu/zoom manipulation keys: Cursors, Enter, Escape
9 Other keys: Light and Power on/off keys

Function keysm are multifunctional. Their current function is

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

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

Table3: Shortcut Keys and other Function keys

f Shows UIF Meter screen froddEASUREMENT submenu

Q Shows Power meter screen fraddEASUREMENT submenu

Shows Harmonics meter screen fratdcASUREMENT submenu
Shows Connection Setup screen from MEASUREMENT SETUP submenu

Shows Phase diagram screen fritfBASUREMENT submenu

Hold a key for 2 gcondsto 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.

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.
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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 288ausemicroSD card for storing records. Prior instrument use, microSD card
should be formatted t@ single partitiorFAT32 file system and inserted into the instrument, as shown
on figure below.

microSD Card

FigurelO: Inserting microSD card

=

Open instrument 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 raioSD card is accessed:
- duringrecord 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 orthe instrument,the AMAIN MENUW 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 access\ariousinstrument measurement
c screens
® RECORDERbmenu. Provide access to instrument recorders configuration and
' storage.
-}f, MEASUREMENT SEBUBMenu. Provide access to the measurement settings.
»/’ GENERAL SET4limenu. Provide access to the varinstrument settings.

Table5: Keys in Main menu

. . Selecs submenu.

@ Enteis selectedsubmenu

3.4.1 Instrument submenus

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

MEASUREMENTS

@i 18:13

LJ

RECORDERS

ILZ

\LLL/
S\ %
- -

MEASUREMENTS

HARMONICS

dc

TEMPERATURE

¥

‘ MEASUREMENT SETUP

RECORDERS

@

GENERAL REC.

MEMORY LIST

RVYC TABLE

.~ WAVEFORM REC.

108 15:22

G|

ENERGY

D)

FLICKERS PHASE DIAGRAM
> — Htht
SIGNALLING UNDER/OVER DEV.

Figurel2: Measurements submenu

L 120:57

= B

- TRANSIENT REC.

0=

ALARM TABLE

EVENTS TABLE

e [t

TRANSIENTS TABLE INRUSH TABLE

MEAS. SETUP
CONNECTION SETUP

SIGNALLING SETUP

TRANSIENTS SETUP

— =
-

COMMUNICATION

),

INSTRUMENT INFO

GENERAL SETUP

Figurel3: Recorders submenu

L 120:58
EVENT SETUP I ALARM SETUP

........ p—

MEASURING METHODS

RYC SETUP

INRUSH SETUP WAVE. REC. SETUP

Figureld: Measurement setup submenu

7 {0000 16:53
s | @ |
TIME & DATE LANGUAGE
O ®
LOCK/UNLOCK COLOUR MODEL

Figurel5: General setup submenu
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U, I, f

Table6: Keys in submenus

‘ . Selects function within each submenu.

@ Enters selected function.

Esc wS { dzNJ/ a

g2

iKS

aal

Lb a9b! ¢

3.5U, I, f

\oltage, current and frequency parameters can be observed irithg f€ screensMeasurement

results can be viewed in a tabulMETER)r a graphical fornffSCOPE, TRENDREND view is active
only in RECORDING mode. Saaion3.14for details.

3.5.1 Meter

By entering UL, f option, the U, I, f ¢ METER tabular screen is sho{gae figure below)
U,Lf:L1

§ (000 08:53

| HOLD

RESET

[[123na a|] SCOPE |

Figurel6: U, |, f meter phase table screens (L1, L2, L3, N)

@ 17:59

< = 5 N

uL 220.2 225.2 215.2v 9.994v
o e T s o
L . Bh Lo L a— ey
R s e P
S . PRt Tl
HoLD || |[12au A a|| SCOPE |
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U,I,:METER A ©mm 17:53

RE: L23 L3
uL 398.4 398.4 398.4v
S S P S
L — L Li— Tl L— pfcum
Ef P Sl St
LU e e e o_—
| HoLD || |[123ua A|| SCOPE |

Figurel7: U, |, fmeter summary table screens

Inthosescreenson-line voltage and current measurements are showscriptions ofyanbok and
abbreviationaused in this menu arshown in tablebelow.

Table7: Instrument screen symbols aallbreviations

RMS
UL True effective value fhsand kms
IL
THD
ThdU Total harmonic distortion THEand THD
Thdl
CF Crest factoiCkyand Ck
PEAK Peak value kland by
MAX MaximalUgrmsu2)voltage and maximakmszcurrent, measuredafter RESE{key:
F2)
MIN Minimal Urms(1/2)voltage andminimallgrmszcurrent, measuredifter RESET (key:
F2)
f Frequency on reference channel

Vi

Note: In case obverloading current or overvoltage @D convertericon— will be displayed in the
status bar of the instrument.

Table8: Keys in Meter screens

Holds measurement on displaydold clock time will be displayed in the

RS right top corner.
RUN Rurs held measurement
RESET Reses MAX and MIN/alues(Ugmswzandlrmsz).
123N p Shows measurements for phase L1
123NI p Shows measurements for phase L2
123N1 p Shows measurements for phase L3
123Ni p Shows measurements for neutral channel
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123wl n Shows measurements fatl phases
123N Showsmeasurements for all phase fghase voltages
122331p Shows measurements for phatephase voltagé12.
122331p Shows measurements for phatephase voltagé.23.
122331p Shows measurements for phatephase voltagé.31.
1223 31)1 Shows measurements fall phase to phase voltages
METER Switches to METER view.
SCOPE Switches to SCOPE view.

TREND Switches to TREND vieavéilable only duringecording).

Triggers Waveform snapshot.

ESC wSGdaNya G2 GKS da9! {!w9a9bc¢{ ¢ 3

3.5.2 Scope

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

U,1,f:SCOPE L1 @ 17:53 U,I,:SCOPE L1 @ 17:53

*2EEl diy *SEBA-div

u1 [ |

220.2v 500.0a

[ HOLD HUlu,l url”‘lzsNAr‘_\H TREND ] [ HOLD Hulu,l un”1zaNAf_‘.H TREND ]
Figurel8: Voltage onlywaveform Figurel9: Current only waveform

U,I,::SCOPE L1 (GIETRFIEN U,1,i:SCOPE L1 @ 17:53
*5aalL) SEEA 208l div
220.2v / / 220.2v

11 11
500.04 \ \ 500.04
/ / EEBE AT

18ms diu 18ms div

[ HOLD HU|U,I uxl”1zsNAﬂ” TREND ] [ HOLD HU|U,| Ufl”1zsNAﬂ” TREND ]

Figure20: Voltage and current waveform (single  Figure2l: Voltage and current waveform (dual
mode) mode)
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U, I, f

Table9: Instrument screen symbols and abbreviations

Ul, U2, U3, Un True effective value gfhasevoltage Uy, U,, Uz, Uy
Ul2, U23, U3l True effective value of phage-phase (line) voltage: i U,3, Us;
11, 12,13, In True effectivevalue of currently, I, I3, Iy

TablelO: Keys in Scope screens

HOLD Holds measurement on display
RUN Rurs held measurement
Selecs which waveforms to show:
Uiulun Shows voltage waveform
ulu,iun Shows current waveform
uiU,lun Showsvoltage and currentvaveform (single graph)
uiuU/I Showsvoltage and currentvaveform (dual graph)
Selecs between phase, neutral, aflhases and line view:
123N p Shows waveforms fophasel 1
123N p Shows waveforms for phase L2
123Ni p Shows waveforms for phase L3
123Ni p Shows waveforms for neutral channel
1230 n  Showsall phase waveforms
123N N Shows all phasto-phase waveforms.
1223 31n Showswaveformsfor phase L12.
122331n Showswvaveformsfor phase L23.
122331n Showswvaveformsfor phase L31.
1223311 Showsall phase waveforms
METER Switches to METER view.
SCOPE Switches to SCOPE view.
TREND Switches to TREND view (available only during recording).

Selects which waveform to zoom (only in U/l or U+l).

Sets vertical zoom.

Sets horizontal zoom.

12600 B

Triggers Waveform snapshot.

ESC

wShdzNya (2 GKS dGa9! {!'w9a9b¢{ ¢ adwoYSy:

40



MI 2893 / MI 2892 / MI 2885 U, f

3.5.3 Trend

While GENERARECORDERaive TREND vievws available (sesection3.14for instructions how to
start recordel).

3.5.4 Voltage and current trends
Current and voltage trends can be observed by cycling function key F4 (METHEREREND).

W @it oz W @15 oss

30.0ct.2018 [*18U/div ' rs. aaU div

1Minsdiv

2Minsdiv

03m 16s % : 05m 49s 4
| LU ¢ |[123n A][ METER | | (Uiruiu|[423n8a]| METER |

Figure22: Voltage trend (all voltages) Figure23: Voltage trend (single voltage)

W ©){ i 09:08 W (@)} 09:10
[#5. 90U diu 8. 16A/d{V" Py
A o
03m §1s Zincely : v / 11m 535 St - :
\ lutsUJur [[123n A ]| METER | \ [JluitsurUA |[41 238 A || METER |

Figure24: Voltage and current trend (single Figure25: Voltage and current trend (duaiode)
mode)

U,LETREND L1
X
03:43:03

(10N 17:34

R

u 1 f | || METER

U,LEETREND

13.May.2013 (0.050Hz/div |
22:45:60
fx

49.984H:

59, R/ div:

[Flw @i 09:14

50.005H:

(SMinsdiv

15m §2s

‘ 5 04h 46m 00s SN2V
lulfuiun |[4123na | METER | 1 i

Figure26: Trends of all currents Figure27: Frequency trend
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Tablell: Instrument screen symbols and abbreviations

U1, U2, U3, Un, Maximal(Z), average £) and minimal¥) value of phas&MSvoltage U, U,, Us,
Ul2, U23, U31 Uy or line voltagdJ;,, Uss, Ussfor time interval(IP) selected by cursor.
Maximal &), average £) and minimal¥) value of currenty|l,, ks, Iy for time
interval (IP)kelected 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

11, 12,13, In

CurrentGENERAL RECORDER

32m 00s (d - days h - hours m- minutes, s- semnds

Tablel2: Keys in Trend screens

Selecs between the followingpptions:

Uifu,un Showsvoltage trend
ulfu,un Shows current trend
uifuun Shows frequency trend
uIfU,lun Showsvoltage and currentrend (single mode)
u I fuu/l Showsvoltage and currentrend (dual mode)

Selecsbetween phase, neutralchanne] allphases view:

123Ni Showstrend for phase L1
123Ni Showstrend for phase L2
123Ni Showstrend for phase L3
123Ni Showstrend for neutral channel
123 Ni Showsall phases trends
122331p Showdrend for phasesL12.
122331 Showdrend for phases L23.
122331p Showdrend for phases L31.
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 inten{#) for observation.

ESC wSlGdzNya G2 GKS aa9! {!w9a9b¢{¢ adzoYSy«
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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 activhieBENERAL 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 BPWERption from Measurementsubmenu the tabularPOWER (METE&RYeen is shown
(see figure below)Which measurement is present on display depends on following settings:
1 Power measurement methodilodern (EEE 1459Classic\{ecto or Clas& (Arithmetic) ¢ see
section 3.21.6
T /2yySOGA2y G(GeLSY mM23I H2I 02X
i Selected VIEW: Combined, Fundamental or Nonfundamental

POWER: A iC__lo09:30 i 109:32

XN (L3) TOT. XN (L3) TOT.
P 99.58 149.4 199.1 448.1uw 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
] 117.2 1725 2299 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
[ HoD || wviEw |[i:2: A 7] ] | Hop || wviEW |[1:2: A 7] |
Figure28: Power measurements summary Figure30: Power measurements summary
(combined) (fundamental)

POWER:A §(E000 09:19
Nonfundamental Modern (IE1459)
@ (L3 ToOT.

sn | 0.256 0.267 0.261 83.65 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 |12 A1 ‘

Figure29: Power measuremensgimmary
(nonfundamental)
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Powerit | ST o o 17:34
[ L1 | Modern (IEEE 1459)
P| 1880w |P 188.0iw ||SN| 92.20wa| [P 358.9 ww | P+ 358.3 kw ||SeN| 22.06va
N =98.33 kvar Q =33.84kvar DI 89.86 kvar -20.76 kvar Q"' =10.02 kvar |[Del 19.91 kvar
5 2124w ||§ 191.0 kva | |DV| 0.201 kvar Se 359.7kva | S+ 358.5 kva |DeV| 0.555 kvar
PF 0.89¢ DPF 0.98¢c PH| =0.011ww PFe| 0.99c PFe+ 0.99c Px 0.5256 kw
L [ DY L/ NI
[Harmonic pollut.: 48.3% ] [Harmonic pollut.: 1.36% ][Load unbalance: 8.47 % ]
[ HoLp || 1[12:4 1] | | Howp || [[1235aT]| |

Figure31: Detailed power measurements at
phase L1

Figure32: Detailed total power measurements

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

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

Depending on the screen position:

In Combinedcolumn Combined (fundamental andonfundamenta) active

P power (°Py, °Py, °Ps, “Pr,)
In Fundamentalcolumn Fundamental activgohasepower (°Pfund, °Pfund,
°Pfund)

N Combined (fundamental and nonfundamental) nonactpleasepower (°Ny,

°N,, °Ns) and nonactive total vector®Ni)

Combined (fundamental and nonfundamental) nonactwighmetictotal
power (“Na)

Q Fundamentalreactivephasepower (°Qfund, °Qfund, °Qfund;)
Qa Fundamental total arithmetic reactive pow@pafundy,)
Qv Fundamental total vector reactive powet@vfund,)

Na

Depending on the screen position:

In Combinedcolumn Combined (fundamental and nonfundamental)
apparentphasepower (3, S, S)

In Fundamentalcolumn Fundamentalapparentphasepower Sfund, Sfund,
Sfund)

Depending on the screen position:

In Combinedcolumn: Combined (fundamental amdnfundamental) total

Sa arithmetic apparent powera.)

In Fundamentalcolumn: Fundamental total arithmetic apparent power
(Safundgly)

Depending on the screen position:

In Combinedcolumn: Combined (fundamental and nonfundamental) total
vector apparenpower Svy)

Sv

In Fundamentalcolumn: Fundamental total vector apparent pow&wvfundgl:)

P+ Positive sequence of total active fundamental pow&#'(,)
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Q+ Positive sequence of total reactive fundamental pow&@'()
S+ Positive sequence of totapparent fundamental power’S )
DPF+ Positive sequence power factor (fundamental, total)
Se Combined (fundamental am@bnfundamenta) total effective apparent powel

(Sex)

Phase nonfundamental apparent pow@&

Totaleffectivenonfundamentalapparent power $

t KFaS OdNNByYy (i RABPHIRIAZY LIR2SSNI 6!

5SP ¢2d0lf STTSOUAGS OdpNBYd RAZG2NIA:
Be Phase voltage distortion power g D, )
Den Total effective voltage distortion power (Dg)
te Phase and total harmonic active pow&.{,P.s,Pas’, “Prior)
PF Phasecombined (fundamental andonfundamenta) power factor (P,
°Ph, °Ph)
PFa Total arithmetic combined (fundamental and nonfundamental) power fact
(°PFa)
Total effective combined (fundamental ambnfundamenta) power factor
PFe o
(°PFe)
Total vector combinediindamental and nonfundamentabower factor
PFv (°PFY.
DPF Phase fundamental power factorDPR, °DPF, °DPR,) and positive
sequence total power factor’DPF)
DPFa Total arithmetic fundamental power factofPPF3.
DPFv Total vector fundamental power factofPPFY.

Harmonic Pollut

Harmonic pollution according to the standard IEEE 1459

Load unbalance

Load unbalancaccording to the standard IEEE 1459

Tablel4: Keys in Power (METER) screens

Holds measurement on displaydold clock time will be displayed in the

RS right top corner.
RUN Rurs held measurement
VIEW Switclesbetween 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
123l T Shows brief viewon measurements oall phases i single screen
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1231 T Shovs measurementesultsfor TOTAL power measurements
METER Switchesto METER view.
F4 TREND Switchesto TREND vievayailable only during recording)
Triggers Waveform snapshot.
ESC Returrsi 2 G KS da9! duftmend.a9bc¢{ ¢
3.6.2 Trend

During activeecordingTREND view is available (see sec8dmfor instructions how to statGENERAL

RECORDER
©vm o9:zs

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

1=

01m 38s 1Minsdiv

| VIEW .Pmncsnprinpi 1:: 41| METER |

Figure33: Power trend screen

Tablel5: Instrument screen symbols and abbreviations

View:Combinedpower
Py, PX, Maximal &), average¥) and minimal¥) value of consumed(’, B', B,

P3, PF Poi') or generatedR;, P, P, Py) active combined power for time interval
(IP) selected by cursor.

View: Fundamentalpower
P, P2, Maximal &), averageX) and minimal¥) value of consumedPfund’,
P, P Pfung’, Pfund’, P+,") or generatedRfund’, Pfund, Pfund, P+, ) active
fundamental power for time interval (IP) selected by cursor.

View:Combinedpower

Nilp, Nis, Maximal &), averageX) and minimal¥) value of consumed (\y", Noing",

Ni3p, Nitp Naing'» Noting’) Or generated (B, Noing, Naind, Noting) inductive combined
nonactive power for time interval (IP) selected by cursor.
View:Combinedpower

Nclp, Nca, Maximal &), average Z) and minimal¥) value of consumedVcap’, Nocap s

NC351 NCB N3cap+a Notcap+) or generated I‘Ilcap_a N20ap_a N30ap_a Notcap_) CapaCitive combined
nonactive power for time interval (IP) selected by cursor.
View:Combinedpower

S1, S2, SBe Maximal &), average®) and minimal¥) value of combined apparent powe
(S, S, S, Sqy) for time interval (IP) selected by cursor.
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Power

S1, S2, S3, S+

View: Fundamentalpower
Maximal &), averageX) and minimal¥) value offundamentalapparent
power Sfund, Sfund, Sfund, S) for time interval (IP) selected by cursor.

PFi%, PFi®, PFi3,
PFit,

View:Combinedpower

Maximal &), averageX) and minimal¥) value of inductive power factor {1
quadrant: PE.g", PBind’, PRind’y PRina” @and 3° quadrant: PE.q, PRing, PRind,
PRaing’) fortime interval (IP) selected by cursor.

PFcs, PFcB, PFc8,
PFct

View:Combinedpower

Maximal &), average X) and minimal¥) value of capacitive power factor
(4" quadrant: PRay, Phcap, PReap, PRorcap’ and 29 quadrant: PRy, Phcag,
Phcap, PRowcap) for time interval (IP) selected by cursor.

View: Fundamentalpower

i1p, Qid, QiF, : -

84}2 Qi Q% Maximal &), average ) and minimal¥) value of consume®ying’, Qind",
Qsind’, Q'oting’) OF generated (g, Qind, Qind, Q'oting) fundamental reactive
inductive power for time interval (IP) selected by cursor.

View: Fundamentalpower
c c c : - N N

Qcls, Qca, Qe Maximal &), averageX) and minimal¥) value of consumed (Qy, Qcan,

Q+C5 + + - - - + - P P .
Qacap» Qcaptot) OF generated (Qap, Qcapr Gcaps Q'eaptot ) fUndamental reactive
capacitive power for time interval (IP) selected by cursor.

DPFig, View:Fundamentalpower

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

DPFig’ power factor (¥ quadrant: DPF.", DPBng’, DPEind’, DPRgng™, and &

DPF-t, quadrant: DPf,q, DPEng, DPEind DPFying’,) for time interval (IP) selected by
cursor.

View: Fundamentalpower

DPFch, . . L

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

DPch’ power factor (4 quadrant: DPE,,, DPk.ay, DPBap, DPEicap', and 2¢

DPF+5 quadrant: DPEp, DPheap, DPRcap, DPEmap*) for time interval(IP) selected by
cursor.

View:Nonfundamentalpower
Snl, Sn2, ) ¥ .
Sn3. Sen Maximal &), averagex) and minimal¥) value ofconsumed or generated
’ nonfundamental apparent powdf . ) for time interval (IP)
selected by cursor.
View:Nonfundamentalpower

Dil, Di2, Maximal &), averageX) and minimal¥) value ofconsumed or generated

Di3, Dei phasecurrent distortion powerd 3ZP,3%5 P5 Rg) HoPtime interval (IP)
selected by cursor.

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

selected by cursor.

Phlp, Ph%, Ph3 =
t Kip

View:Nonfundamentalpower

Maximal &), average ¥) andminimal &) value of consumed(;", Ry, Ris ",
Piwt) OF generatedRyy, Ry, Ris, Riwr) active harmonic power for time
interval (IP) selected by cursor.
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Tablel6: Keys in Power (TREND) screens

VIEW

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

I Combined, Fundamental or Nonfundamental
Measurement related to fundamental power,
nonfundamental pwer 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 NiNCs PFi Pfc
P Ni NcSPFi Pfc
P Ni Nc PFirfc

P Ni Nc ®fiPFcC

If Combined power is selected:

Shows combined active power trend

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

Shows capacitive power factor trend

P Qi Qc sbPFiDPfc
P QI Qc SDPFiDPfc
P Qi QCSDPFIDPfc
P Qi Qc SDPFiDPfc
PQi Qc SDPFDPic
PQi Qc sprfiDPFc

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:

Snpi Dv Ph Shows nonfundamental apparent power trend
snDi bv Ph Shows nonfundamentalcurrent distortion power
sn DiDV Ph Shows nonfundamentaloltagedistortion power.
sn Di DWPh Shows nonfundamentalctive power
Selecsbetween phase, albhases and otalpowerview:
1231 1 Shows pwer parameters for phase L1
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Energy
1231 T Shows pwer parameters for phase L2
1231 T Shows pwer parameters for phase L3
3 Shows pwer parameterdor phased. 1, L2 and L3 on the same
123l 7
graph
1231 T ShowsTotal power parameters

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

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

ESC Returrsi2 G KS da9!dubmend.a9b¢{ ¢

3.7Energy

3.7.1 Meter

Instrument shove status of energy countelis energy menuResults can be seen in a tabular (METER)
form. Energy measurement is active oifflGENERARECORDER is acti8ee sectio.14for
instructions haev to start GENERAL RECORDOMER meteiscreens arshown on figure below.

@ 1501 @ 1509
aEh | L3

Consumed in TOTAL Consumed in LAST INTERVAL

Ep+ | 00000633.03 00000618.56 00000834.90 xkwn Ep+ 000000026.276 kwh

Eqg+ | 00000000.00 00000000.00 00000000.00 kvarh Eq+ 000000000.000k varn

Generated in TOTAL Generated in LAST INTERVAL

Ep- | 00000000.00 00000000.00 00000 000.00 wwn Ep- | 000000000.000wn

Eq- | 00000365.80 00000 109.35 00000 463.28 kvarh Eq- | 000000011.815kvam

START: 14.Nov.20413 13:42 Duration: 01h 19m 24s START: 14.Nov.20413 13:42 Duration: 01h 21m 09s

[ HOLD |[TOTiasrcur [123: A 7 || TREND | [ HOLD |[rorLASTcur|[1 23 o T || TREND |

Figure34: Energy counters screen

Tablel7: Instrument screen symbols and abbreviations

Ep+ Consumed+)phase Ep’, Ep", Eg’) or total Ep.;’) active energy

Ep Generated {) phase Ep’, Ep, ER) or total Ep.t) active energy

Eq+ Consumed+)phase Eq’, Eg’, Eq") or total Eq,;) fundamentalreactiveenergy
Generated {) phase Eq, Eq, Eg) or total(Eqy ) fundamental reactive energy

Eq

Start Recorder start timend date
Duration Recorder elapsetime
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Tablel8: Keys in Energy (METER) screens

HOLD Holds measurement on display
RUN Rurs held measurement
TOTLAST CUR Shovs energy registers for whole record
TOTLASTUR Shows energy registers for last interval
TOT LASEUR Shows energy registers for current interval
1231 1 Shows eergy parameters for phase L1
12311 Shows eergy parameters fophase L2
1231 T Shows eergy parameters for phase L3
12 3] T Showsall phases energy
1231 T Shows aergy parameters for Totals
METER Switches to METER view.
4 TREND Switches to TREND view
EFF Switches to EFFICIENCY view

: 8

Triggers Waveform snapshot.

ESC Returrsi2 G KS da9!dubmend.a9b¢{ ¢

3.7.2 Trend

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

ENERGY:TREND A O 08:22

08.Nov.2013 560, Olh/div
11:20:00

Ep+1 : :
005, 2Wh b
908.1wn

I | C—— | 0 ; ...............
00s Mﬁ-ﬂ—a—-—-u-n—uﬂ { i-w-'\" [ : ).
‘ | [Ep*Eq+Ep-Ea| |12 3 A 7 || EEE |

Figure35: Energy trend screen

Tablel9: Instrument screen symbols and abbreviations

Ep+ Consumed (+) phase (EpEp’, Ep") or total (Ep,’) active energy
Ep Generated {) phase (Ep Ep’, ER) or total (ERy) active energy
Eq+ Consumed (+) phase (EGEG’, Eg") or total (Eg,") fundamental reactive energy
Eqg Generated {) phase (Eq, Eq, Eg) or total (Eg,) fundamental reactive energy
Start Recorder start time and date

Duration  Recorder elapsed time
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Table20: Keys in Energy (TREND) screens

Showvs active consumed energy for time interval (IP) selected by
cursor.

Ep+EQ+ Ep- Egt Shows reactive consumed energy for time interval (IP) selected by

Ep+eq+Ep- Eq

cursor
Ep+ B+ ED- Eq Shows active generated energy for time interval (IP) selected by

cursor.
Ep+Eo+Ep- EGt Showvsreactive generated energy for time interval (IP) selected by
cursor.
1231 1 Shows energy records for phase L1
12311 Shows energy records for phase L2
1231 T Shows energy records for phase L3
12 3] T Shows all phasesnergy records
1231 T Shows energy records for Totals
METER Switches to METER view.
TREND Switches to TREND view
EFF Switches to EFFICIENCY view
ESC Returrsi2 G KS da9!dubmend.a9b¢{ ¢

3.7.3 Efficiency

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

EFFICIENCY:L4 (GIIGIBRTRT] EFFICIENCY: A (GITCIETYY] EFFICIENCY:TOTAL (©fmin 09:43

Fundamental: Conductors utilisation Conductors crossection utilisation Ptavgt | 6614w | Conductors utilisation

IP avg+ 179.9uw — -

- : ) X3 (O qhy Qi+ avg+ |  393.0kar |

Qiavg+ | 131.2kver * Active * Active

| ‘ » Rotive ~ X Qc+ avg~| 0.000kvar [ * Reactive

|Qc avg~ 0.000kvar | * Reactive © Reactive 1 F =

' *H i [st | 395.8uva | © Harmonic

Snavg | 75.88wa armonic o u-r-onlo 4 1 1 '~ Unbalance

i y \Sen avg 220.9kva | ;

Ep+ 136.61wn - iz ] Sric ‘

Eq+ | 09.62kvarn| Maximal Power demand (P+): (3 5) e | A70.01n | o imal Power demand (P+): (3 5)

{ | 1. 14.May.2019 09:27:42 - 187.6 kW | P avg+ | 184.2 181.2 181.2 ww Eq+ 123.0karn| 1 14.May.2019 09:25:45 - 562.6 kW

Eq- | 0.000varn | 2. 14.May.2019 09:27:45 - 187.6 KW | 3 f 3 | 2.14.May.2019 09:25:42 - 562.6 KW

3. 14.May.2019 09:28:39 - 187.6kW | Snavg | §9.72 59.70 59.70 wva Su:396.7wa Eq- 0.000varh | 3. 14.May.2019 09:25:09 - 562.6 kW

VIEW TOT tastmax|| 4 2 3 A 7 METER VIEW TOTiastmax||1 23 At METER VIEW TOT tastmax||1 23 A T METER

Figure36: Energy efficiency screen

Table21: Instrument screen symbols and abbreviations

P avg+ Consumed phase fundamental active powefupd’, Pfund’, Pfund®)
P+ avg+ Positive sequence of totlindamental consumed active power'(?)
P avg Generated phase fundamental active powBfufd,’, Fund,’, Ffunds)
P+ avg Positive sequence of total fundamental generated active poWes J Shown active

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

Qi avg+ Consumed phase fundamental inductiemactive power Qfund,« ", Qundng ",

Qi+ avg+ Qfundngs")
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Qi avg
Qi+ avg

Positive sequence of total inductive fundamental consumed reactive pa@igi’Y
Generated phase fundamental inductive reactive pov@fufd,q, Qund,e, Fundngs)
Positive sequence of total indtive fundamental generated reactive pow€y'(;)
Shown fundamental inductive reactive power is averaged over chosen time interval
F2)

1 TOT¢ showstotal average (for complete record) fundamental inductive reacti
power
LAST; shows average fundamental inductive reactive power in the last interv.
MAX¢ shows average fundamental inductive reactive power in intemvakere
Epwas maximal.

f
f

Qc avg+
Qc+ avg+

Qc avg
Qc+ avg

Consumed phase fundamental capacitive reactive po@&Imtapm”, Qundeae”,
Qrundcap;)
Positive sequence of total capacitive fundamental consumed reactive p&tgr)(
Generated phase fundamental capacitive reactive pov@urfdeam , Qundeae
qundca;ﬂ_)
Positive sequence of total capacitive fundamermfaherated reactive powe ;")
Shown fundamental capacitive reactive power is averaged over chosen time interve
(key: F2)

1 TOT¢ showstotal average (for complete record) fundamental capacitive reac
power
LAST; shows average fundamental capacitive reactive power in the last inter
MAX¢ shows average fundamental capacitive reactive power in interval whet
Epwas maximal.

f
f

Sn avg
Sen avg

Phase nonfundamental apparent powé& |,
Totaleffectivenonfundamental apparent powe(S

Shownnonfundamental apparent poweds averaged over chosen time interval (key: F
I TOT¢ showstotal average (for complete record) nbnfundamental apparent
power
1 LAST showsaveragenonfundamental apparent powen the last interval
T MAX¢ shows averagenonfundamental apparent powen interval whereEpwas
maximal.

Su

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

Ep+
Ep

Consumed phasé&f”, Ep’, ER’) or total Ep.;’) active energy
Generatedphase Ep’, Ep, ER) or total Ep.t) active energy
Shown active energy depends on chosen time interval (key: F2)

I TOTg showsaccumulated energy for complete record

1 LAST showsaccumulated energy in last interval

1 MAX¢ shows maximal accumulated eneygn any interval

Eq+
Eq

Consumed (+) phas&q’, Eq’, Eg’) or total Eq,;) fundamental reactive energy
Generated {) phase Eq’, Eq, Eg) or total Eq,;) fundamental reactive energy
Shown reactive energy depends on chosen time interval (K&y:

1 TOTg showsaccumulated energy for complete record

1 LAST showsaccumulated energy in last interval

1 MAX¢ showsaccumulated reactive energy in interval whétpwas maximal.

Conductors
utilisation

Shows conductor cross section utilisation for chosen time interval (TOT/LAST/MAX):
1 GREEN cologrrepresens part of conductor cross section (wire) used
for active energy transfeiep)
1 RED coloug represens part of conductor cross section (wire) used for
fundamental reactive energy transfeeg
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f
f

BLUE coloug represens part of conductor cross section (wire) used fc
nonfundamental (harmonic) apparent energy transf
BROWN coloug represent 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 channekfk F3), and VIEW (key: F1) consumed phase anc
Demand  total fundamental active power is showRfund*, Pfund’, Pfund’, P\,,") or generated
phase and total fundamental active power is showfuid’, Pfund’, Pfund’, P)

Table22: Keys in Energy (TREND) screens

VIEW

Switches between Consumed (+) and Generatedriergy view.

TOTLAST MAX

n
HE

Shows parameters for complete record duration

TOTLASMAX Shows parameters for las(complete) recordedinterval
TOT LASMAX Shows parameters foiinterval, where active energy was maximal
1231 1 Shows energy records for phase L1.
12311 Showsenergy records for phase L2.
1231 T Shows energy records for phase L3.
12 3] T Shows all phasesnergy records.
1231 T Shows energy records for Totals.
METER Switchesto METER view.
TREND Switchesto TREND view
EFF Switchesto EFFICIENCY view

ESC

wSilidzNya (2 GKS dGa9! {!w9a9b¢{é

3.8Harmonicyd inter-harmonics

Harmonics presents voltage and current signala stem of sinusoids of power frequency and its integer
multiples. Sinusoidal wave with frequencyifkes higher than fundamental (k is an integer) is called
harmonic wave and is denoted with amplitude anpghase 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 compment with such frequency is called intbarmonic.Seeb.1.8for details.

3.8.1 Meter

By entering HARMONI®§tion from Measurementsubmenuthe tabularHARMONIC@IETEIRscreen
is shown(see figure below)n this screea ¥ltage and current harmonia® inter-harmonicsand THD

are shown.
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@1 o006 @1 00:10
vvAa W1 @ B €& vz (B va @W1) @ ™ & 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 | 1416 61.43 0.8 0.711 0.48 0.742 |THD | 1418 64.45 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
DC 0.00 1.220 0.02 00 1.8 1.095 |ih1 0.00 0.0 0.00 0.0  0.00 0.0
h1| 2296 493.3 229.6 739.7 229.6 986.2 |ih2 0.04 0.079 0.04 0.100 0.04 0.141
h 2 0.00 0.0 0.0 0.0  0.00 0.0 |ih3 0.06 0.100 0.04 0.186 0.05 0.223
[ HotD |[ viEw | 1 ::w A|[ BAR | [ HOLD || WIEW ||[1:3u A || BAR |

Figure37: Harmonics and inteharmonics (METER) screens

For phase harmonicpresentation, there are also Power harmonics presented, for each phase

separately:
408 07:35

RMS | 237.6v 206.6a

THD | 59.46v 51.93a

‘DC | 0.09v 0.745a 0.000iw
s e ey

h2| o0.00v 0.0a

h 3| 34.40v 29.96a 0.763uw

[ HoLD VIEW BAR |

Figure38: Phase harmonics presentation (U,I,P)

Description of symbols and abbreviations used in METER screens are shown lielable

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)indicatesthe amount of harmonics that load generate

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

Km X Kp n nthharmonic voltage Utor current I component in % of fundamental voltage
current harmonic or in RMS V, A.

A Kn X A K n-th inter-harmonic voltage Uihor current lih, component in % of fundamental
voltage / current harmonic or in RMS V, A.

Table24: Keys irHarmonics / intetharmonics (METER) screens

Holds measurement on displaydold clock time will be displayed in the

e right top corner.

RUN Rurs held measurement
Switclesview between lrmonics and Inteharmonics
VIEW Switchesunits between

1 RMS(Volts, Amperes
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1 % of fundamental harmonic

Keys in VIEW window:

. . Selects option.

@ 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 larmonics finter-harmonicscomponents for phase L2
123NI Shows larmonics finter-harmonicscomponents for phase L3
123Ni Shows larmonics /inter-harmonicscomponents for neutral channel
- N] Shows harmonics / intemarmonics components for all phases on singl
screen.
122331 Shows harmonicsihter-harmonicscomponents for phase L12.
122331p Shows harmonicsihter-harmonicscomponents for phase L23.
122331p Shows harmonicsihter-harmonicscomponents for phase L31.
Shows harmonickinter-harmonicscomponents for phas¢o-phase
22 G voltages.
METER Switches to METERew.
BAR Switches to BAR view.
AVG Switches to AVG (average) vié@wvailable only during recording)
TREND Switches to TREND vieavéilable only during recording).
= Shifts through harmonic / interharmonic components.
Triggers Waveformsnapshot.
Esc wSildNya (2 GKS qa9!{!'w9a9bc¢{é &

3.8.2 Histogram Bar)

Barscreendisplaysdualbar graphs. Thapper bar graptshowsinstantaneoussoltage harmonics and
the lower bar graphshows instantaneouscurrent harmonics
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HARMONICS: L1 ©ji:1m 00:58

STEUCdTY

2R div

HOLD || VIEW

Figure39: Harmonics histogram screen

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

Table25: Instrument screen symbols and abbreviations

UxKnm X K

Instantaneousroltageharmonic / interharmonic component in Ajsandin % of
fundamental voltage

IXKnm X K p Instantaneougurrent harmonic / interharmonic component in gysandin % of

fundamental current

Ux DC InstantaneoudC voltage in V and in % of fundamenltage

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

UxTHD Instantaneougotal voltage harmonic distortion TR V and in % of
fundamental voltage

IXTHD Instantaneougotal current harmonic distortion THIN Agusand in % of

fundamental current

Table26: Keys in Harmonics / in#&armonics (BAR) screens

HOLD
RUN

Holds measurement on display

Rurs held measurement

VIEW

Switchesview between harmonics andter-harmonics

Keys ilVIEW window:

‘ . Selects option.

Confirms selected option.

ESC Exits selection window without chang:

123N

123N

123N

Selecs between single phaseandneutral channelharmonicy inter-
harmonicsbars

Shows armonics / intertharmonics component®r phase L1
Shows larmonics / interharmonics components for phase.L2

Shows larmonics / interharmonics components for phase.L3
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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 Switchego BAR view.

AVG Switches to AVG (average) vi@vailable only during recording)
TREND Switches to TREND vieawéilable only during recording).

Scales displayed histogram by amplitude.

O
w

‘. Scrolls cursor to select single harmonic / iAt@rmonic bar.

@ Toggles cursor between voltage and current histogram.

Triggers Waveform snapshot.
ESC wSilidzNya (2 GKS Ga9! {!w9a9b¢{ ¢ &adzoYSyd:

3.8.3 Harmonics Average Histogram (Avg Bar)

During activeENERAL RECORDER, Harmonics average histograiewAlg@vailable (see secti@ml4

for instructions how to start GENERAL RECORDER). In this view average voltage and current harmonic
values are showr(averagedfrom beginning of the recoidg to 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.

@yt ao:s3

01.Jan-2000  &1EUTd]
00:06:30 ;

U1 hod) || |
11.48v

46m 515 Lo e ” :
[ | view |[1 2 s w || TREND

Figure40: Harmonics average histogram screen

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

Table27: Instrument screen symbols and abbreviations

~

i E Knwm X Average voltage harmonic / intdrarmonic component in Aisand in % of
fundamental voltag€from beginning of the recording)
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LE Knm X Average current harmonic / intenarmonic component in gysand in % of
fundamental current

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

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

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

IXx THD Average total current harmonic distortion THB Arusand in % of fundamental
current

Table28: Keys in Harmonics / intéiarmonics (AVG) screens

Switches view between harmonics and irtearmonics.

Keys in VIEW window:

VIEW . . Selects option.

Confirms selected option.

ESC Exits selection window without changt

Selectdbetween single phases and neutral channel harmonics /4inter
harmonics bars.

123N Shows harmonics / intemarmonics components for phase L1.
123N Shows harmonics / intemarmonics components for phase L2.

123N Shows harmonics / intemarmonics components for phase L3.
123N Shows harmonics / intenarmonics components for neutral channel.
122331 Shows harmonicsihter-harmonicscomponents for phase L12.
122331 Shows harmonicsihter-harmonicscomponents for phases L23.
122331 Shows harmonicsihter-harmonicscomponents for phases L31.
METER Switches to METER view.
BAR Switches to BAR view.

F4 AVG Switches to AVG (average) vi@vailable only during recording)

TREND Switches tofREND viewayailable only during recording).

Scales displayed histogram by amplitude.

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

Toggles cursor between voltage and current histogram.

20260

Triggers Waveform snapshot.
ESC Returnsi 2 G KS da9! {!w9a9bc¢{é &dz YSydzp
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3.8.4 Trend

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

HARMONICS:TREND L1 ©@rm 1?:53 @ 17:53

14.Nov.2013  (2.000/¢iv ‘ ‘ 18.Nov.2013  (1.00%/div
10:05:00 T O 5 O 0 0 T oo | 123:30:00
Uho5 _ Uih03 5

=2.59¢ | e ROPUPT S =0.07% ..

¥2.26v ';;T“ e o X0.05% fzyui

- S.00%/div :
Tho5 ; : AT RD A e S ] (R G zevvenaseesns
10418 =6.96% | i
x8.749a ¢ X0.13%
: " i ol s o

18h dom 005 3 - /osd osh osm SIS s e A
| | wIEW |[1:3: s | METER | | || _ ViIEW |[1 2 3 ~n |[ METER |

Figure41: Harmonics and intelnarmonics trend screen

Table29: Instrument screen symbols and abbreviations

ThduU Interval maximal &) and averageX) value of total voltage harmonic distortion
THDQyfor selectedphase

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 selecte
phase

Idc Interval maximal &) and averageX)value of selected DC current component fol
selected phase

Uh01...Uh50 Interval maximal &) and averageX) valuefor selectedn-th voltageharmonic/

Uihn m X | A K| inter-harmoniccomponent for selected phase

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

Table30: Keys in Harmonics / int&iarmonics (TREND) screens

Switchesbetween harmonics or inteharmonics view

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

Selecs harmonic number for observing

VIEW Keys in VIEW window:

=
. . Selects option.
v
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@ Confirms selected option.

ESC Exits selection window without chang

Selecs between single phaseandneutralchannelharmonicd inter-
harmonicstrends

123N Shows slected harmonics / inteharmonics components for phase.L1
123N Shows slected harmonics / inteharmonics components for phase.L2
123N Showsselected harmonics / inteharmonics components for phase.L3
123N Shows selected harmonics / intearmonics components for neutral
channel.
Shows selected harmonicsnter--harmonicscomponents fophase to
122331
phase voltagé.12.
Shows selected harmonicsnter-harmonicscomponents fophase to phase
122331
voltagelL23.
Shows selected harmonicsnter-harmonicscomponents fophase to phase
122331
voltagelL31.
METER  Switches to METER view.
BAR Switches to BAR view.
AVG Switches to AVG (average) vié@wvailable only during recording)

TREND  Switches to TREND vieawéilable only during recording).

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

ESC wSlidzNya (2 GKS Ga9! {!w9a9b¢{ ¢ &adzoYSyd:

3.9Flickes

Flickes measure the human perception of the effect of amplitude modulation on the mains voltage
powering a light bulbln Flickes menu instrument showmeasuredilicker parameters. Bsults can be
seen in a tabular (METER) or a graphical form (TREMNiDhis active onlywhile 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 FCKERSoption from MEASUREMENS&menuthe FLOKERStabular screen is showfsee
figure below)
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FLICKERS @11 17:53

L2 L3

Urms 229.0 230.5 230.5v
P s e S R
e b — e — el
Lonil | Can e oo
D — ek — e —— o

HoLD || il || TREND |

Figure42: 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 True effective value U, Us, Uip, Uss, Usp

Pinst,max Maximal instantaneous flickdor 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 10 minutes

Plt Longterm flicker(2h) Py for each phase measured last 2 hours

Table32: Keys in Flickers (METER) esare

Holds measurement on displaydold clock time will be displayed in the

HO right top corner.

RUN Rurs held measurement
METER Switches to METER view.
TREND Switches to TREND vieavéilable only during recording).

Triggers Waveformnapshot.

EsC wSlhdzNya G2 GKS da9! {!'w9a9b¢{¢ adzVYSyd:

3.9.2 Trend

During activerecording TREND view is available (see sect®h4 for instructions how to start
recording).Flicker parametergan be observed by cycling function key F4 (METBEND)Note that
Flickermeter recording intervals are determinate by standdBC 6100@-15. Flickemeter therefore
works independently from chosen recording interval in GENERAL RECORDER.
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Flickers
@cm 173
07.5ep.2013 Zopapodiv
03:07:59
Pst2*
0.551
Pt
0.551
0.551
13h 00m 00s : :
] [PSTPL'rps-rmi.] [ 1.2 3 A ] [ METER ]
Figure43: Flickers trend screen
Table33: Instrument screen symbols and abbreviations
Pstiml,
Pstim2,
Pstima3, Maximal &), average ) and minimal¥) value of ¥minute short term flicker
Pstim12, Psiaminy for phase voltages LJU,, U; or line voltages U, U, Us;
Pst1m23,
Pstlm31
Pstl,
Pst2,
Pst3, Maximal &), average £) and minimal¥) value of 1@minutes short term
Pst12, flicker R for phase voltages {JU,, Usor line voltages Y, U, Us;
Pst23,
Pst31
PIt1,
PIt2,
PIt3, Maximal &), average ) and minimal¥) value of 2hours long term flicker P
Plt12, in phase voltages LJU,, Us or line voltages W, Uss, Us;
PIt23,
PIt31
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Table34: Keys in Flickers (TREND) screens

Selects between the following options:
Pstpit Pstmin Shows 10 min short term flickegP
Pst Plt Pstmin Shows long term flickerP
Pst PItPStmMin Shows 1 min short term flickegRin

Selects between trending various parameters:

123i Shows selected flicker trends for phase L1.
123i Shows selected flicker trends for phase L2.
123i Shows selected flicker trends for phase L3.
12 3] Shows selected flicker trends for all phases (average only).
1223 31n Shows selected flicker trends for phases L12.
122331p Shows selected flicker trends for phases L23.
122331n Shows selected flicker trends for phases L31.
1223 311 Shows selected flicker trends for all phases (average only).

METER Switches to METER view.
TREND Switches to TREND vieavéilable only during recording).

‘. Moves cursor andelects time interval (IP) for observation.

Esc wShdzNya (2 GKS dGa9! {!w9a9b¢{ £ adwYSy:

3.10 Phase Diagram

Phase diagram graphically represent fundamental voltages, currents and phase anglesetivibr.
This view is strongly recommended for checkimgjrument connection before measurement. Note that
most measurement issues ariseifin wrongly connected instrumerisee4.1for recommended
measurng practice)On phase diagrarscreengnstrument shows:

9 Graphical presentation of voltage and current phaeetorsof the measured system,

1 Unbalanceof the measured system.

3.10.1Phase diagram

By entering PHASE DIAGRélon from MEASUREMENS$&menu, the following screen is showfsee
figure below)
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PHASE DIAGRAM w @ 10:19

Fundamental: : T g
ui | 226.7v 0.0
T \
TES S ,
11 | 506.2a =-15.0-

e

s | eosar 050,

38°% sdiv
e

| HOLD || v 1 | . UNBAL. |

Figure44: Phase diagram screen

Table35: Instrument screen symbols and abbreviations

U1, U2, U3 Fundamental voltagegfund,, Ufund, Ufund; with relative phase angle to Ufund

U12,U23,U31 Fundamental voltagedfund,, Ufunds, Ufund; with relative phase angle to
Ufund,,

11,12, 13 Fundamental currents Ifundifund, Ifund; with relative phase angle to Ufundr
Ufund,,

Table36: Keys in Phase diagram screen

Holds measurement on displaydold clock time will be displayed in the

LOED right top corner.
RUN Rurs held measurement
U I Selects voltage for scgling (Yvith cursors)
| U Selectgurrent for scaling (with cursors)
METER Switchesto PHASE DIAGRAA&w.
UNBAL. Switchesto UNBALANCE DIAGRAd&w.
TREND Switchesto TREND vievayailable only during recording)
= Scalsvoltage or current phasors.

Triggers Waveformnapshot.

EsC Returrsi 2 0 KS da9! dulmen@.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

Figure45: Unbalance diagram screen

Table37: Instrument screen symbols and abbreviations

uo Zero sequence voltage componertt U

10 Zero sequence current componefit |

U+ Positive sequence voltage componerit U
I+ Positive sequence current componeit |
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 ratid

Table38: Keys in Unbalance diagram screens

HOLD Holds measurement on displaydold clock time will be displayed in the

right top corner.
RUN Rurs held measurement
U | Showsvoltage unbalance measurement and sefaatltage for scaling
(with cursors)
| U Shows current unbalance measurement and sekectirrent for scaling
(with cursors)
METER Switclesto PHASE DIAGRA/&w.
UNBAL. Switchesto UNBALANCBIAGRAMiew.
TREND Switchesto TREND vievayailable only during recording)
.- Scalsvoltage or current phasors.
Triggers Waveform snapshot.
Returrsl 2 0 KS dGa9!dubmen®.adb¢{ ¢
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3.10.3Unbalancetrend

During activaecordingUNBALANCEREND view is available (see secidrdfor 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 |

Figure46: Symmetry trendcreen

Table39: Instrument screen symbols and abbreviations

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 X) and minimal¥) value of negative sequence current
ratio i-

i0 Maximal &), average ¥) and minimal¥) value of zero sequence current raifo

U+ Maximal &), average ) andminimal &) value of positive sequence voltagé U

U- Maximal &), average ) and minimal¥) value of negative sequence voltage

uo Maximal &), average ¥) and minimal¥) value of zero sequence voltagé U

I+ Maximal &), averageX) and minimal¥) value of positive sequence currefit |

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

10 Maximal &), average ¥) and minimal¥) value of zero sequence currefit |

Table40: Keys in Unbalandeend screens

U+U-UO Showvs selectedvoltage and current unbalanseeasurement (U U,
I+ F10 W, P u, &, P).

u+u0 i+ i0

METER Switchesto PHASE DIAGRAM&w.
UNBAL. Switchesto UNBALANCE DIAGRxisWw.

TREND Switclesto TREND vievayailable only during recording)

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

Returrsi2 0 KS @a9!dubmen@.a9b¢{ ¢
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3.11 Temperature

MI 2893/MI 2892/MI 2885nstruments arecapable of measuring and recorditegnperaturewith
Temperature probe A 1354Temperature is expressed in bathits, Celsius and Fahrenheit degre&ge
following sectiorsfor instructions how to start recording. In order to learn how to setheptral clamp
input with the temperature sensr, see sectior.2.4

3.11.1Meter
T 1734

 +11.40
452,52

| HoLD || il || TREND |

Figure47: Temperature meter screen

Table41: Instrument screen symbols and abbreviations

°c Currenttemperature in Celsius degrees
= Current temperature in Fahrenheit degrees

Table42: Keys in Temperature meter screen

Holds measurement on displaydold clock time will be displayed in the

SR right top corner.

RUN Rurs held measurement
METER Switclesto METER view.
TREND Switchesto TREND vievayailable only during recording).

Triggers Waveform snapshot.

ESC Returrsii 2 G KS da9!dgutmend.a9b¢{é

3.11.2Trend

Temperature measuremerfiRENRan be viewedluringthe recordingin progress. Recordntaining
temperature measurement can be viewédom Memory list andy usingPC softward>owerView3.0

67



MI 2893 / MI 2892 / MI 2885 Under deviation and over deviation

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 |

Figure48: 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

0Co% Showstemperature in Celsius degrees
°cF Showstemperature in Fahrenheit degrees
METER Switchesto METER view.
TREND Switclesto TREND vievayailable only during recording).

ESC Returrsti 2 G KS da9!dutmend.a9b¢{é

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 (TREN@®) which is active only while GENERAL RECORDER
is active. See sectidhl4for instructions how to start recording. In order to understand meanifgs
particular parameter see sectidnl.12

3.12.1Meter

By enteringDEVIATIONption from MEASUREMENdibhmenuthe UNDER/OVER DEVIATi&MNlar
screenis shown(see figure below)

©m 17:53
=N
Urms 229.0 230.5 230.5v |
Uunder 1.04 0.34 0.94
1.02 0.54 0.97 4 |
Uover 1.07 0.25 0.90 v
0.78 1.21 0.60 5
| HoLD || |[ A A |[ TREND |

Figure49: Under deviation and over deviation table screen
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Description of symbols and abbreviations used in METER screen is shown in table below.

Table45: Instrumentscreen symbols and abbreviations

urms True effective value YU, Us, Uy, Ups, Usy

Uunder Instantaneousinder deviatiornvoltage WngereXpressed in voltage and % of nominal
voltage

Uover Instantaneouver deviatiorvoltage W, expressed 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

LOED right top corner.

RUN Runs heldneasurement.

Selects between trending various parameters

Shows under/over deviations measurements fophlhse to phase

=l voltages

METER Switches to METER view.
TREND Switches to TREND vieawéilable only during recording).

[ Shows under/over deviations measurements for all phaseages

Triggers Waveform snapshot.

ESC wSldzNya (2 GKS Ga9! {!w9a9b¢{ ¢ adzoYSyd:

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 @ 17:53

07.5ep.2013 2L anh div
03:07:59

Uunderq 3

0.55%

1[3!1 00m 005 Wmm “le
A

] [Under ] ] [

4 || METER |

Figure50: Underdeviation and ovedeviation TREND screen

Table47: Instrument screen symbols and abbreviations
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Uunderl

Uunder2

Uunde Intervalaverage ¥) value ofcorrespondinginder deviationvoltageU;yndes
Uunderl2 Uzundes Usundes U12undes U2sundes Usiundes expressed in % of nominal VOItage-
Uunder22

Uunder31

Uoverl

Uover2

Uovei3 Interval averageX) value ofcorrespondingover deviationvoltageUsoves Uzoves
Uoverl2 Usoves Ur20ves U2zoves Us1oves €XPressed in % of nominal voltage.

Uover23

Uover3l

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 vieavéilable onlyduring recording).

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

ESC wSilidzNya (2 GKS dGa9! {! w9a9b¢{ £ adwYSy:

3.13 Signalling

alAya ardylrtftay3a @g2tar3Ss OFftt SR ANARLILIX S O2yiNRf
applied at a norharmonic frequency, that remotely control industrial equipment, revenue meters, and

other devices. Before observing signalling measurements, user shoulg sggnalling frequencies in

signalling setup menu (see sectidr21.4.

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@tion from MEASUREMENS@menuthe SIGNALLING tabular screen is
shown(see figure below)
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Signalling

© 1 13:45

Figure51: Signalling meter screen

SIGNALLING
e 2 @
Sig1 . 10.06 0.06 3.05v |
316.0Hz  4.37  0.02  1.33%
Sig2 3.00 0.00 00v
1060.0Hz 1.39 0.00 1.30%
RMS . 220.0 230.5 230.5v
HOLD

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 voltadés, Usig, Usig, Usigz, Usigs, Usig1) 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 voltagésf, Usiga Usigs Usigia Usiges Usigs) for a user

1060.0 Hz specified carrier fEquency (1060.0 Hz in showerample) expresseith Volts or
percent of fundamental voltage

RMS True effective value of phase or phase to phase voltagg(U;, U, Us, Up,, Uss, Usg)

Table50: Keys in Signalling (METER) screen

Holds measurement on displaydold clock time will be displayed in the

Triggers Waveform snapshot.

SR right top corner.
RUN Rursheld measurement
METER Switches to METER view.

TREND Switches to TREND vieavéilable only during recording).
TABLE Switches to TABLE vieavéilable only during recording).

ESC

wSilidzNya G2 GKS

aa9! {1 w9a9bc¢{c¢

4dz0 YSY d:

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 (WEERR).
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03.Dee.2013 | l.0allqdi
17:01:36

SIGNALLING:TREND L1 ©4mm 17:02

(Usig1=)

Figure52: Signalling trend screen

Table51: Instrument screen symbols and abbreviations

Usigl, Wsic?, UsigB,
Usigl2, Wsige3, WsigB1

Maximal &), average ¥) and minimal¥) value of Usigs Usiga Usiga
Usigra Usiges Usiga) Signal voltage for a usepecifiedSig1/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 timel{@aygs min sec)

Table52: Keys in Signalling (TREND) screen

Selecs between the following options:

12 Shows signal voltage for a usepecifiedsignalling frequencySig).
f1 f2 Shows signal voltage for a usespecifiedsignalling frequencySig2.
Selecs between trending various parameters:
123i Shows signalling for phase 1
123i Shows signalling for phase 2
1231 Shows signalling for phase 3
123l Shows signalling for all phases (average only)

1223 31n Shows signalling for phase phase voltagd.12.
122331p Shows signalling for phase phase voltagd.23.
122331p Shows signalling for phase phase voltagd.31.

1223311 Shows signalling for all phagephase voltagegaverage only).

METER Switchesto METER view.
TREND Switches to TREND vieavéilable only during recording).
TABLE Switches to TABLE vieavéilable only during recording).

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

ESC

wSlhdzNya G2 GKS aa9! {!w9a9b¢{¢ adzoYSy«
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3.13.3Table

During activeecordingTABLE view is available (see sec8iddfor instructions how to start recording)
by cycling function key F4 (METEREND TABLE)Signalling events can Ibere observedas required
by standard IEC 6100D30. For each signallingvent 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

Figure53: Signalling table screen

Table53: Instrument screen symbols and abbreviations

No Signalling event number
L Phasson which signalling evemiccurred
Flagindication
1 0c¢none of intervals are flagged

F . S . oo
1 1c¢atleast one of intervals inside recorded signalling is
flagged
Frequency on which signalling occurred, defined&ign. £
Sig frequency(fl) and éSign. 2 frequeng (f2)in SIGNALLING SETUP
menu. Se.21.4for 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&1.4for details.
Duration Duration of captured Wayeform, defined in SIGNALLING SETUP
menu. Sees.21.4for details.
fl 1* observed signalling frequency.
f2 2" observed signalling frequency.

Table54: Keys in Signalling (TABLE) screen

METER Switches to METER view.

TREND Switches to TREND vieavgilable onlyduring recording).
TABLE Switches to TABLE vieavéilable only during recording).

Moves cursor through signalling table.

T
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ESC wSihdzNya (2 GKS dGa9! {!w9a9b¢{ ¢ admYSy«

3.14 GeneralRecorder

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

GENERAL REC. {1000 08:36

START TIME
DURATION
INC. NETWORK EVENTS

EVT ALM SIG TRA INR RVC UIf

Recommended/maximal record duration: 7 days /30 days
Available memory: 67d, 21h (3772MB)

| START . HELP || CONFIG | CHECKC. |

Figure54: General recorder setup screen

Description ofGeneralrecorder settings is givein the following table

Table55: General recorder settingkescription and screen symbols

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

General recordeis active, recording in progress
Note: Recorder wiltun until one ofthe followingend conditiorsis
met:
1 STORey was pressed by user
9 Given Duration criteria was met
1 Maximal record length was reached
1 SD CARD is 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 wiitminute interval. Recorder will
actually start at 12:15.
Note: If during record sessionstrument batteries are drained, due
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 opredefined Events under progress
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Capturing of Inrush under progress

Capturing of RVC under progress

Capturing of Signalling under progress

Capturing of Transient under progress

[ Lol Lzl |

Select recording profile:
9 Standard profile. Include atheasurement in record.
Suitable for most PQ measurement
Profile 9 Limited profile. Include limited set of measurements (mos

important). Suitable for long records with short interval (1
week record with 1 second interval). See sectohfor
details.

Define the measured interval. Available settings are from 1 secol

to 120 minutes.

intenvat Available intervals: 1 sec, 3 sec, 5 sec, 10 sec, 1 min, 2 min, 50
min, 15 min, 30 min, 60 min, 120 min
Define start time of recording:
Start time i Manual,. pres§|ng function key F1
1 At the given time and date.
Define recording duration. General recorder will record
measurement for given time duration:
1 Manual,
Duration 1 5, 10, 20, 30 minutes
91 1,6 o0r12 hours, or
T 1,2,3,7,15, 30, 60 days.
Note: number of available duration intervals is related to the
recorder period.
Define network events, which are captured and registered during
recorder sessioq ON/OFF selection:
Ml 2893:
INCLUDE ALARMS On
INCLUDE SIGNALLING On
INCLUDE TRANSIENTS On
INCLUDE INRUSH On
INCLUDE RYC On
Included INCLUDE 200ms U/ on
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Ml 2892/MI 2885:

womers o
INCLUDE ALARMS Off
INCLUDE SIGNALLING On
INCLUDE INRUSH On
INCLUDE RYC On
INCLUDE 200ms U/I/f Off

\ ) || L ]
Recommended/maximal ~ Show recommended and maximal Duration parameter for giver
record duration: recording Interval.

Available memory Show SD card free space

Table56: Keysn General recorder setup screen

START  Starsthe recordet
STOP Stopsthe recorder
{K2g KSEtLI aONBSYy 6KSNBE AidQa
recoded with Limited and Standard profile.

GENERAL REC. HELP {0000 11:04

RECORD PROFILE Limited Standard

w»

U I A A
P,Q,§,ENERGY | = AvVG /-
S A A
HARMONICS LA-80,AVG /S
INTERHARM. . il
TEMPERATURE | il il
SIGNALLING | =« o
UNDER/OVER JI§ v v/
See sectiod.4for details.
CONFIG  Shortcut to Connection setup. Sée for details.
CHECK C. Check connection settings. S&@1.1for details.
Enters recorder starting date/time setup.
@ 10:29
FdJan.2019
Keys in Set start time window:
.. Selects parameter to be changed.
3 Modifies parameter.
@ Confirms selected option.
Exits Set start time window without modifications.
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Waveform/Inrush recorder

Selects parameter to behanged.

. . Modifies parameter.

[ Esc ) wShdzNya G2

GKS aw9/ hw59w{ ¢ &dz YSY dzd

3.15 Wavefornm/Inrush recorder

Waveformrecordingis apowerful tool for troubleshootingnd capturing current and voltage
waveformsand inrushesWaveformrecordersavesa definednumber of periodsof voltage and current
on atrigger occurrenceEach recording consisté pre-triggerinterval (before triggerjand posttrigger

interval (after trigger)

Record

Pre-trigge

Post-trigger
7

Record start

I

»
>

Record stop

Trigger point

Figure55: Triggering irwaveform record

3.15.1Setup

Waveform recorder setup menu is available from:
MAIN MENW MEASUREMENT SEAJWAVE.REC.SETUP

or

MAIN MENW RECORDERSWAVEFORM REBCF3 (SETUP)

WAVE. REC. SETUP _110:55
RIGGER Level U

LEVEL 0.1% (0.2V) k)

SLOPE Rise

DURATION 2s

PRETRIGGER 1s

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

Available memory: 22478 records (4095MB)

| | \ HELP || CONFIG || CHECKC. |

Figure56: 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 progrgaesented only in

case, when Waveform recorder is started)

Trigger source set up:
Trigger 1 Eventsc triggered by voltage ever{see3.21.2);
1 Alarmsc triggered by alarm activatio(see3.21.3;
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Waveform/Inrush recorder

Events & Alarmg triggered byalarmor event,

Level Uc triggered by voltage level;

Level Ig triggered by current leveinrush).

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

=A =4 A

Voltage or current level ifloof nominal voltage or currerdnd in (V

Level” or A), which will trigger recording
1 Riseq triggering will occur only if voltage or current rise
above given level
Slope* 1 F_aII- triggering will occur only if voltage or current fall beloy
given level
1 Anyc triggering will occur if voltage or current rise above o
fall below given level
Duration Record length.
Pretrigger Recordednterval before triggeringccurs
Store mode setup:
1 Singleq waveform recordingends after first trigger
1 Continuous(Max. 1500 record}; consecutive waveform
recording untiluser stogsthe measuremenor 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.

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

Table58: Keys in Waveform recorder setup screen

Show help screens. SBel.19for details.

LR aver orw heLe | i 0s:an
TRIGGER: Level U TRIGGER: Level |
Vokage Duration Current Duration -
Pretrigger o Trigger |
Trigger [ | kT | Trigger P ——T
Level Level
Pretrigger
Slope: Fall Slope: Rise
Time Time
[
»
| PREV || NEXT || EVENTS || ALARMS | [ PREV || NEXT || EVENTS ALARMS |
WAVEFORM HELP [P TPL] WAVEFORM HELP | 1] 08:57
TRIGGER: Events TRIGGER: Alarms
Voltage Duration Parameter Duration
F2 SWELI-—t————— o= L
Alarm
DIPF=o o — = —————— 1 — 5 Lovel F—lz=—=—3&-———==T-
Pretrigger Pretrigger
T e e el e N T e e e o
» »
| PREV || NEXT || EVENTS || ALARMS | | PREV || NEXT || EVENTS || ALARMS |
0w
TRIGGER: Events & Alarms
Voltage Parameter
4 A
Events Alarms l
| PREV || NEXT || EVENTS || ALARMS |
CONFIG Shortcut to CONNECTION SETUP meni@.Skdfor details.
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F4

CHECK C. Check connection settings. Sé1.1for details.

Selecs parameterto be changed

Modifies parameter.

Enter into submenu‘éﬂ ).

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 ict Wiis present. If trigger conditions are met, recording will be started.

Following screen opens when a user switches to WARBFREC. view.

WAVEFORM REC. L 103:15

TRIGGER Events & Alarms

DURATION 26

PRETRIGGER is

HEREEMEDE Continuous (Max. 400 rec.) <:5

Available memory: 22478 records (4095MB)

| START || || seTuP || '|

Figure57: Waveform recorder capture screen

START Starts waveform recording.

SETUP Shortcut to WAVE. REC. SETUP menu3.8¢d for details.

ESC

wSlhdzNya G2 GvwS/meii.! +9 Chwa

79



MI 2893 / MI 2892 / MI 2885 Waveform/Inrush resorder

WAVEFORM REC. W {1000 13:35
TRIGGER Events & Alarms

DURATION 2s

PRETRIGGER 1s

STORE MODE Continuous (Max. 200 rec.) ¢

Available memory: 11979 records (2182MB)
| STOP TRIG. | | SCOPE |

Figure58: 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

ESC

wSihdzNya (2 GKS &2! £9Chwa w9/ @

®250U div

WAVEFORM REC.: A W {1000 14:09

18ns-div

| TRIG. || U [ |i:23u A SETUP |

Figure59: 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
U1, U2, U3Un True effective value of phase voltagairkh Usrms Usrms Unrms
Ul2, U23, U3l True effective value of phade-phase (line) voltage:
U12Rms U23Rms U31Rms
11,12, 13, In

True effective value of currenkirms lorms larms INrms

Table60: Keys in Waveform recorder capture screen

Manually generatetrigger condition (Active only if recordingin
progress).

U iulun

Selects which waveforms to show:
Showsvoltage waveform
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ulurun Shows current waveform
ul Ul un Shows voltage and current waveforaon single graph
utul UM Shows voltage and current waveforaon separate graph
Selecs between phase, neutral, aflhases and line view:

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

123Nl Shows waveforms fall phases
122331pn Shows waveforms for phase phase voltagé.12.
122331n Shows waveforms for phase phase voltagé.23.
122331n Shows waveforms for phase phase voltagé.31.
12 23311 Shows waveforms for alphaseto-phase voltages.

Switches to SETUP view.

F4 L (Activeonly if recording in progress).

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

Setsvertical zoom

Seshorizontal zoom

ESC Returrstothed 2 ! £+ 9 Chwa wsetupscre®md w €

3.15.3Captured waveform

Captured waveformacan be viewedrom the Memory list menu.

WAVEFORM REC. A [R]mH 17:48

11.Mow.2013 [256. Bl-div i : :
04:21:44.9538 ), A N OO Y

S@fs diu

#1125, Bl dig !

4.4y ........................

1=sdiuv

I ey 1

1: 0.4125s

Figure60: Captured waveform recorder screen

Table61: Instrument screen symbols and abbreviations

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

t: Cursor position iseconds (regarding to trigger tingeblue 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 of phase to phase voltages Ws, Us;.

i1(t), i2(t), i3(1), in(t) Samples valuef phase currents) b, k, .
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Ul, U2, U3, Un True effective half cycle phase volta@fgmsr2)
Ul2, u23, Uil True effective half cycle phase to phase voltddigsz)
11,12,13, In True effective half cycle valugnsar)

Table62: Keys in captured waveform recorder screens

Selecs between the following options:

Uiu,iun Shows voltage waveform

ululun Shows current waveform
utU,lun Showsvoltage and currenivaveforns (single mode)
uluU/I Showsvoltage and currenivaveforms (dual mode)

Selecs between phase, neutral, aflhases and view:

123N Shows wavefornsfor phase L1
123Ni Shows wavefornsfor phase L2
123Ni Shows wavefornsfor phase L3
123Ni Shows wavefornmsfor neutral channel

123 N] Shows alphasesvaveforms
1223 31pn Showswavefornsfor phaseto phase voltagé.12.
122331p Showswavefornsfor phaseto phase voltagé.23.
122331p Showswavefornsfor phaseto phase voltagé.31.
1223 311 Shows alphaseto-phasewaveforms

Sets vertical zoom.

Moves cursor.

Toggles between sample value and true effective half cycle value at cursor positio
Toggle cursor between voltage and current (onlyUnl orU/l).

EscC wSldzNya G2 GKS daa9ahw, [L{¢¢ &dz YSydz
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3.16 Transient recorder

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

Table63: Transients on the low voltage network

Rise time Cause

>100«ks 1 Operation of currerdimiting fuses (amplitude up to 1 k2 kV)

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

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

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

fInduction coupling of a lightning stroke in a vicinity of an L line (ampli
up to 6 kV, high energy levels)

T Resistive coupling associated with lightning currdlaeing in the common
earth paths of network (amplitude up to 10 kV)

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

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

<1xs T Local loa switching od small inductive currents and short wiring (amplit
up to 2 kV)
 Fast transients due to switching in LV bygap switches

3.16.1Power Master XF M| 2893

A transient recording is recordingith the 1 MSamples/sesampling rateTheprincipleof
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. Triggerseldc? y aAK2dz R 06S 4SSt SOGSR & aDb!
- To detect voltage transients at OpeDelta connection, GND terminal should be connected
according the proposedonnectiond ¢ NA 33ISNJ aSt SOlA2y &aK2dzZ R 65 &
detecting transients in L2 current, also L2 cemt 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 measureants, it is obligatory to use fixedurrent range.

3.16.1.1 Setup

Transientrecorder setup menu is available from:
MAIN MENW MEASUREMENT SERMJFPRANSIENT SETUP
or
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MAIN MENW, RECORDERSTRANSIENRECA F3 (SETUP)

TRANSIENTS SETUP

TRIGGER

PHASE
Voltage
Current

NEUTRAL
Voltage
Current

STORE MODE

. Continuous (Max. 200 rec.) ¢J

Available memory: 47592 records (14967MB)
Press F3 (TRIG OFF) to disable selected trigger.

HELP || TRIG OFF || CHECKC. |

Figure6l: Transient recorder setup screeMl 2893

Table64: Transient recorder settings description and screen symbols

Trigger

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

Phase wvltage limits:
Minimum value:0.0055 *Upnem * sqrt(2)
Maximum valuel.1 * U,on * sqrt(2)

Neutral wltage limitsA not available
PhaséNeutral currentlimits:

Minimum value:0.0055 * }, * sqrt(2)
Maximum valuel.l * hom* sqrt(2)

Envelope

Previous—~~

cycle s Envelope
/ AR
s\ Current

' % i cycle

i1 Trigger i

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

1
/-‘\ Trigger level
1
1
\’/ Trigger level
y

Phase wvltage limits:
Minimum value: Wm
Maximum value: 5500 * VT ratio

Neutral wltage limits:
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Minimum value:0,0055 *Upem * sqrt(2)
Maximum valuel V

PhaséNeutral current limits:
Minimum value0.1 * sqrt(2) * om
Maximum valuel.5 * sqrt(2) * hom

Trigger ype

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

NEUTRAL:
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)
Maximumcurrent triggerselection: 50%* |,,m * sqrt (2)

Store mode

Store modesetup:

1 Singleg transient recording ends after first trigger

T Continuous (Max1500rec.) ¢ consecutive transient
recording until user stops the measurement or instrument
runs out of storage memory. Every consecutive transient
recording will be treated aa separate record.
By default, 200 records can be recorded. This value can |
changed, if necessarlylore than 200 records can slow
down the instrument.

Table65: Keys in Transient recorder setup screen

F2

HELP

Show triggerindnelp screengvalid for voltage and currehee5.1.20

for details.
10920

Voltage/Current  TRIGGER: Envelope
Trigger

A AWAN RS
VI 7 \

Duration
| PREV || NEXT |

PR

Pret\rl/gger

A -

F3

TRIG OFF Deletingthe trigger selection

F4

CHECK C. Check connection settings. Sé21.1for details.

Selects parameter to be changed.
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‘. Modifies parameter.

Enter into submenuﬁﬂ)

ESC Returns to the submenu.

3.16.ZPower Master/Master Q4 M| 2892/MI 2835

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 SERJFPRANSIENT SETUP
or

MAIN MENW RECORDERSTRANSIENRECA F3 (SETUP)

TRANSIENT REC. {1000 09:42
RIGGER Envelope

TRIGGER TYPE U

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

Available memory: 21714 records (5040MB)

1 || HELP || CONFIG | CHECKC.

Figure62: Transient recorder setup screeMl 2892/MI 2885

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

Table66: Transient recorder settings description 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.

Phase voltage limits:
Minimum value: 0.0055 * M, * sqrt(2)
Trigger Maximum value: 1.1 * |4, * sqrt(2)

Neutral voltage limitsA not available
Phase/Neutral current limits:

Minimum value: 0.0055 *J.,* sqrt(2)
Maximum value: 1.1 *}, * sqrt(2)
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Previous-« ", Envelope
cycle IRy Envelope
/ % i Current
I 4 ‘4 cycle
/17 Trigger i 4

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

1
Trigger level

I
Trigger level
y

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

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

Phase/Neutral current limits:
Minimum value: 0.1 * sqrt(2) *dm
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 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%* |,m * sqrt (2)
Store mode setup:
1 Singleg transient recording ends after first trigger
1 Continuous (Max1500rec.) ¢ consecutive transient
recording until user stops the measurement or instrument
Store mode runs out of storage memory. Every consecutive transient
recording will be treated as a separate record.
By default, 200 records can be recorded. This value can |
changed,finecessaryMore than 200 records can slow
down the instrument.
Duration 1, 2,5, 10, 20, 50 periods (number of capturing periods)
Pretrigger 0,1, 2,5, 10, 20 periods (number of capturing periods before

trigger)
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Table67: Keys in Transient recorder setup screen

Show triggering help screefilid for voltage and currehee5.1.20
for details.
1T 09:20

Voltage/Current  TRIGGER: Envelope
Trigger

F2 HELP AW AWA
AV/AVA\

RS

Pretrigger

-

) Duration
| PREV NEXT ||

M
w

TRIG OFF Deleting the trigger selection

n

CHECK C. Check connection settings. Sé€1.1for details.

Selects parameter to be changed.

Modifies parameter.

Enter into submenu?ﬂ ).

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 ict T is present. If trigger conditions are met, recording will be started.

TRANSIENT REC. LR T X TRANSIENT REC. @i I 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 || | SCOPE |

Figure63: Transientecorder capture scregwaiting phase/recordingd MI 2893
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TRANSIENT REC. [N TIPX B TRANSIENT REC. @i 00E0 06:23
DURATION 20 ms DURATION 20 ms
PRETRIGGER 10 ms PRETRIGGER (1 0 ms
Available memory: 47485 records (14933MB) Available memory: 47485 records (14933MB)
STOP TRIG. | . | SCOPE | | STOP | SCOPE |

Figure64: Transient recorder capture scre@veiting phase/recordingg M1 2892/M| 2885

Table68: Instrument screen symbols and abbrevins

T Transient recorder is active, waiting for trigger
® Transient recorder is active, recording in progress
U1, U2, U3, Un Truel-cycleeffective value of phase voltageiddis Usrms Usrms
U m
Uiz, U23, U3l T?Sesl—cycleeffective value of phastn-phase voltage:
U12Rms U23Rms U31Rms
11,12, 13, In Truel-cycleeffective value of currentiirms lorms larms INrms

Table69: Keys in Transient recorder capture screen

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

Selecswhich waveforms to show:

Uiulur  Showsvoltage waveform

F2 uluiun Shovs current waveform

ult Ul un Showsvoltage and current waveforepn single graph
Ui ul U/ Showsvoltage and current waveforepn separate graph
Selecs between phase, neutral, aflhases and line view:

TRIG.

l ﬂ
=

123N Showswaveforms for phase L1

123Ni Shows waveforms for phase L2

123Ni Showswaveforms for phase L3

- 123Ni Shows waveforms for neutral channel
3 123Nl Shows waveforms for all phases.

122331p Shows waveforms for phase to phase voltage L12.
122331p Shows waveforms for phase to phase voltage L23.
122331p Shows waveforms for phase to phase voltage L31.
12233101 Shows waveforms for all phase-phase voltages.

SETUP  Switches to SETUP vi¢active only if recording in progress).

Sets vertical zoom.

I
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@ Selects which waveform to zoom (onlyurl orU/I ).
GKS da¢w! b{L9b¢

QX
O
Z
&
(@p))

ESC Returrs (i 2 w9/ hw59w¢é

3.16.4Captured transients

Captured transient records can be viewkedm the Memory liswwhere captured waveforms can be
analysedTrigger occurrence is markedth the blueline, while cursor position line is marked in black.

TRANSIENT REC. L1

15.May.2019 #2508, 0U/di
06:23:24.457188

t: 0.301ms

RCOREI TRANSIENT REC. L1 [R]jcamm

16.May.2018  [°
06:23:24.457188

" / S

ims/div

i Ui ui un |

23N A | ZOOM \ ‘

UIU.IUI‘123HA ZOOM ‘

Figure65: Captured transient recorder screen

Table70: Instrument screen symbols and abbreviations

R

Memory list recall. Showscreen is recalled from memory

t:

Cursor position regarding to trigger time (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 of phase to phase voltages Ws, Us;.

i1(0), i2(0), i3(0), in(t)

Samples value of phase currentsh, k, I.

Table71: Keys in captured transient recorder screens

Selecs between the following options:

Uiulun Shows voltage waveform
uluun Shows current waveform
uiU,lun Showsvoltage and currentvaveforns (single mode)
uiu U/ Showsvoltage and currentvaveforns (dual mode)
Selecs between phase, neutral, aflhases and view:
123N Shows wavefornsfor phasel 1
123Ni Shows wavefornsfor phase L2
123Ni Shows wavefornsfor phase L3
123Ni Shows wavefornmsfor neutral channel
123nl Showswaveformsfor all phases
1223 31p Shows waveforms for phase to phase voltage L12.
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122331p Shows waveforms for phase to phase voltage L23.
122331p Shows waveforms for phase to phase voltage L31.
1223 31)1 Shows waveforms for all phase-phase voltages.
ZOOM Ses horizontal zoom

F4

Setsvertical zoom

Moves cursor.

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

ESC Returrsi2 (G KS da9sabmemy. [ 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 groapsatding to IEC
610004-30. Additionally for troubleshooting puposes events can separated by phase. This is

toggled by pressing function key FElent table is active only during general recording.

3.17.1Group viewl

In this view voltage event are grouped according to IEC 648D (see sectiob.1.12for details). Table

where events are summarized is sholb&low. Each line in table represents one event, described by

event number, event start timeduration and levelAdditionallyA y 02f 2y a¢é S@Sy i OKI
(Type)isshown (see tabléelowfor details).

EVENTS @i 12:06

Date 29.01.2019
No L START T Level Duration
1 1 11:48:21.983 D 205.48 0h00m0.090s
11:48:59.012 D 3.87 0h00m0.100s
L e e e
11:52:28.841 0h00m0.110s
5 1 11:56:12.190 D 0.25 Oh01m13.759s
| A en ALL wr || . VIEW |

Figure66: Voltage events in group view screen

. @ LINBNTER yAY aBI NI A Odzt | NeGadeiils. Evedt is SplyphaSeteverits v S
andsorted by start time.
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EVENTS ©jimmm 12:08

Date 20..1.201.

ll uml:m

11:50:46.834 3.45 Oh00mo0.110s

2 11:50:46.838 D 2.99 O0h00Omo0.110s

2 11:50:46.848 1 2.99 0h00m0.080s

1 11:50:46.851 1 0.23 OhO0Omo0.080s
3 11:50:46.854 1 3.45 0h00m0.080s |
| . || . VIEW |

Figure67: Voltage event in detail view screen

Table72: Instrument screen symbols and abbreviations

Date

Date when selected event hascurred

No.

Unified event number (ID)

L

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

1ceventon phase U

2 ¢ event on phase J

3¢event on phase J

12 ¢ event on voltage Y

23 ¢ event on voltage b}

31 ¢ event on voltage &}

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

Start

Event start time (when firdtkms/2) Value crosssthreshold.

Indicates type of event or transition:
D¢ Dip

| ¢ Interrupt

Sc Swell

Level

Minimal or maximal value in evenipld Un, Usyer

Duration

Event duration.

Table73: Keys in Events table group view screens

Ph DNRdzL) 9ASs Aa aKz2gyod t NBaa (G2 &
Ph. Phaseviewia K2 gy ® t NBaa (2 asAi0K 2y

Shows all types of events (dips and swell). Interrupts are treated as

F2 ALLINT special case of voltage dip eveBITART time and Duration in table is

i
\
2

referenced to complete voltage event.
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EVENTS @i 12:06
1 11:48:21.983 D | [ ..0-09“
2 11:48:59.012 0h00m0.100s
3 11:50:46.831 | Oh00m0.120s
4 11:52:28.841 0h00mo0.110s
5 11:56:12.190 D 0.25 O0h01m13.759s

[ A en |[ ALL wr || || viIEw |

Shows poly-phasevoltage interruptsonly, according to the IEC 610680
30 requirementsSTART time and Duration in table is referenced to
voltage interrupt only.

EVENTS @i 12:14
S _ e ‘. il .J'
123 11:50:46.854 1 g Oh00mo0.073
ALL INT i
[ A en. || aw INT || || vIEW |
Shows selectedwaveform and inrush view.
@i 12:41
*50. bR div :
; Pt
VIEW S?msfdiu — ‘
25.8U/div 25.98R/div
____________________________
t:-0.0000s oY
][u 1 Ul u,r|][1 23N A ][
Selecsevent.

Enters detaikventview.

Returns toEvents table group view screen.

= Retunstod w9/ hw59w{.6 &dzYSydz

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
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event number, event start time, duration and levalditionallyA y O02f 2y a¢é (&L 2F S
table belowfor details).

EVENTS O 12:49

Date 2’-."-2‘1.
No
nmu

1 11:48:59.012 3.87 0h00m0.100s
1 11:48:59.032 | 3.87  0h00m0.070s
1 11:50:46.831 D
3 11:50:46.834 D
2  11:50:46.838 D 2.99  0h0OmO.110s |

| A Ph. A piPINTSWELL [ 1 2 3 T | VIEW ‘

Figure68: Voltage events screens

You can also see details of each individual voltage eventvamdform/inrush viewof all events.
Statistics show count registefor 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 hascurred:

1c¢eventon phase U
2 ¢ event on phase J
3¢event on phase §J
12 ¢ event on voltage Y
23 ¢ event on voltage &
31 ¢ event on voltage &}

Start Event start time (when firdtkms/2) Value crosssthreshold.
T Indicates type of event dransition:
D¢ Dip
| ¢ Interrupt
Sc Swell
Level Minimal or maximal value in eventplgd Un, Uswen
Duration Event duration.

Table75: Keys in Events table phase view screens

[ Group view is shown. Press to switchdom | | { 9¢ @A S¢
iPH t KFaS OASs Aad aK2oyd t NBa ¥
Filtersevents by type:
1 oPiNTsweL Showvs all event types
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1 DIPINT SWELL Showvs dips only
1 DIPINTSWELL Shovs interrupts only
1 piPINTSWELL Shows swells only

Filtersevents by phase:

1237 Showsonly events on phaskl.
123T Showsonly events on phasi.
1237 Showsonly events on phasks.
123T Shows events on all phases.
1223317 Shows only events on phasil 2.
1223317 Shows only events on phasi3.
1223317 Shows only events on phasis].
122331T Shows events on all phases.

Shows selected waveform and inrush view.
@i 12:54

29.Jan.2019 8

11:48:21.9833| o [
i /" i

L T ek L S \ A

gkt 4 § ,\\, RV L4 ]

VIEW

\Sems/div

25.08/d1v

uuuuu div

u il Ul un |[1 23N 4

Selects event.

Enters detail event view.

Returns toEvents table phase view screen.
wShdzNya G2 K3 didowss/yhdmds 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€3.21.3for alarm setup andb.1.14for alarm measurement details).

ALARMS ©j 1 07:33
n-u 3..01.:.1:
Min/Max  Duration

ummm

07:32:09.800 258.2V  2.800 sec
07:32:31.001 T P+ Rise 1316 kW  1.200 sec
07:32:46.401 1 u Rise 2980V  1.800 sec
07:33:08.800 1 u Rise 2358V  6.200 sec
07:33:09.000 1 Uh$ Rise 14.8 % 6.000 sec

*UIfC.DwrF.P\ 23N122331T*
\
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Alarms table

Figure69: Alarms list screen

Table76: Instrument screen symbols and abbreviations

Date Date when selected alarm has occurred
Start Selected alarm start time (when firskllvalue cross threshold)
L Indicate phase ophaseto-phase voltage where event has occurred:
1 ¢alarm on phase,L
2 ¢ alarm on phase,L
3 ¢ alarm on phasesl
12c alarm on line L,
23¢alarm on line i3
3lcalarmonline §;
Slope Indicates alarms transition:
1 Riseg parameter has ovecrossed theshold
9 Fallg 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

1 urcPwrE. Pwr NFPWF All alarms

Rick Sym H iH Sig Temp
I UIFc. Pwr F. Pwr NPwr Voltage alarms

Flick Sym H iH Sig Temp
I urC. PwWIF. Pwr NFPwr Combinedpower alarms.
Flick Sym H iH Sig Temp
UIF C. Pwi-. PWINF.Pwr Fundamental power alarms.
Flick Sym H iH Sig Temp

| UIF C. PwrF. PWNF.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 Nfwr Unbalance alarms.
FlickSYMH iH Sig Temp

—

UIF C. Pwr F. Pwr NFwr Harmonics alarms.
Flick SynHiH Sig Temp

—

UIF C. Pwr F. Pwr NFwr Interharmonics alarms.
Flick Sym HH Sig Temp

—

UIF C. Pwr F. Pwr NPFwr Signalling alarms.
Flick Sym H itSigTemp

1 UIFC. PwrF. Pwr Nmwr Temperature alarms.
Flick Sym H iH siiemp

Filtersalarms according to phase on which they
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Rapid voltage changes (RVC) table

123 N12 23 3171
123N122331F

123N1223311
123N 1223311
123N1223311
123N 123317l
123N 122817l

123N 12233T]1

123N122331]'

occurred:

Showsonly alarms on phaskl.

Shows only alarms on phase L2.
Shows only alarms on phase L3.
Shows only alarms on neutral channel.
Shows only alarms on phases L12.
Shows onlalarms 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&®w@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 1 11:32

31.Jan.2019 14:34:10.315 | 0.010s 7.9V

Duration dUmax dUss

31.Jan.2019 11:31:10.322  0.010s  7.6Y  7.5Y
31.Jan.2019 11:31:10.328  0.010s  7.6Y | 7.4Y
31.Jan.2019 11:31:19.202  0.010s "1"n"o'v 10.0V
31.Jan.2019 11:31:19.206  0.040s 10, :W ' 10 3v
31.Jan.2019 11:31:19.209  0.010s 9.9V | 9.9V |

-n;u;u;-n;uﬂ-—

\ | STAT |

Figure70: RVC Events table group view screen

Table78: Instrumentscreen symbols and abbreviations

No. Unified event number (ID)

L Indicate phase or phage-phase voltage where event has occurred:
1c¢event on phase U
2 ¢ event on phase &J
3¢event on phase §J
12 ¢ event on voltage Y
23 ¢ event on voltage &
31¢ event on voltage &

Start Event start time (when firdtkmsa/2) Value crosses threshold.
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Duration Event duration.

dMax kUmax- maximum absolute difference between any of tgng1/2)
values during the RVC event and the final arithmetic mean 100Uk29») value just
prior to the RVC event

dUss kUss- is the absolute difference between the final arithmetic mean

100/120Ugrng1/2) Value just prior to the RVC event and the first arigtic mean
100/120Ugrng112) value after the RVC event.

Table79: Keys in RVC Events table group view screens

Shows event statistics (phase by phase).
RVC @i 11:38

u L L2 ) (3
u | 2283 237.8 2304 v

RYC
{ I I __Rve |
RVC Returns toRV(Eventstable group view screen

Returns toRVCEvents table group view screen.

=¥ WSGdNya G2 w9/ hw59w{é &dzmYSydwo

3.20 Memory List

Using thismenu user cawiew and browse savetecords By entering this menpinformationabout
recordsis shown.

MEMORY LIST {000 12:32

Folder No. 6/13 ]

FOLDER NAME
TYPE

START

END

FILES NO.
SIZE

| WIEW || CLEAR ||USB STICK|| CLRALL |

Figure71l. Memory listscreen (Folder structure)

Table80: Instrument screen symbols and abbreviations

Folder No. Selected Folder numbéor which details are showhNumber of all folders
FOLDERAME Foldername on SD Card. By convention file names are created by following 1
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REC YYYY_MM_DD_HHMM_xxxwhere:
REGepresent Folder type
YYYYepresent actual year
HHrepresent actual month
DDrepresent actual day
HHMMrepresent actual hour/minutes
xxxxxrecord number 00@n  p 99dydmpng 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. bdzYoSNJ 2F NBO2NRSNRa |yR ayl LlAaK2:GQ
SIZE Record size in kilobytes (kB) or megabytes (MB).

E R

Table81: Keys in Memory list (Folder) screen

VIEW Views details of currently selectédider.

CLEAR Clears selectetblder structure

USB STICK Enable USB memory stick support.

232
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

ESC .
clearing saved records.

.’ Browses througffolders(next or previoudolder).

ESC wSlhdzNya (2 GKS aw9/ hw59w{ ¢ &dzmYSyd
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By pressinm (VIEW button, details of selected foldeare presented:

MEMORY LIST {1000 13:04

Record No. 2/2 &)

FILE NAME
TYPE
INTERVAL
START
END

SIZE

| WVIEW | CLEAR ||USBSTICK|| CLRALL |

Figure72: Memory list screen (Recorder data)

Table82: Instrument screen symbols and abbreviations

Record No Selected recordhumber, for which details are shownNumber of all records
Record nameinder selected folder structuren SD Cardy convention file
names are created by following ruld®xxxxyyy.REQvhere:

T xxxxAFT NBO2NR ydzYoSNI nannn p ddhpd

1 yyyrepresent record type
o WAWCc¢ waveform record (samples values)

FILE NAME 0 INRginrushrecord (RMS values)
0 SNR; waveform shapshot
0o TRA¢transient record
0 GEN general record. General record generates al&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 I Transient record,
1 Waveform record,
9 Inrush record,
1 General record.
Interval General record recording interval (integration period)
Start General record start time.
End General record stop time.
Size Record size in kilobytes (k&) megabytes (MB)

Table83: Keys in Memory list screen

VIEW Views details of currently selected record.

CLEAR Cleas selectedrecord.

USB STICK Enable USBiemory stick support
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MEMORY LIST {1000 13:04
Record No. 2/2 J |

FILE NAME
TYPE
INTERVAL
START
END

SIZE

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

Opens confirmation window for clearing all saved records
under selected folder

Keys in confirmation window:

CLR ALL .’ Selects YES or NO.

Confirms selection.

Exits confirmation window without

ESC .
clearing saved records.

Browses through records (next or previous record).

ESC

wSilidzNya (2 GKS aC2t RSNE &dz YSy dzo
wSlidzNya (2 GKS aw9/ hw59w{ ¢ &adzmYSyd
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3.20.1GeneralRecord

This type of record is made BENERARECORDERecordront page is similar to th&GENERAL
RECORDERtup screenpas shown on figurbelow.

MEMORY LIST §CEREE] 14:17

Record No. 5/14 &

FILE NAME
TYPE
INTERVAL
START
END

SIZE

| WIEW || CLEAR | USBSTICK| CLRALL |

Figure73: Front page of General record in MEMORY LIST menu

Table84: 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 interval (integration period)
Start General record start time.
End General record stop time.
Size Record size in kilobytes (k&) megabytes (MB)

Table85: Keys in General record front page screen

VIEW Switchesto the CHANNELS SETUP menu screen.

Particularsignal group can be observedly pressing on F1 key
(VIEW).

POWER

ENERGY

FLICKERS

UNBAL.

HARMONICS

TEMPERATURE

SIGNALLING v
[ view || [ I ]

Keys in CHANNELS SETUP menu screen:

Selects particular signal group.
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Enters particular signal group
@ (TREND view).

ESC Exits to MEMORY 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.
Fa CLRALL

Confirms selection.

Exits confirmation windowvithout
clearing saved records.

Browsesthrough records (next or previous record).

ESC

Selecs parameter (only in CHANNELS SETUP menu).

ESC wSGidzNya (2 G 8&uBneduw9/ hws59w{ ¢

By pressinm VIEW in CHANNESETUP menTREND graph of selectedannel group will
appear on the screemfypical screen is shown on figurelow.

U,I,ETREND A [R]c 0 17:48
10.May.2013 (100U /div
12:08:60

U1E
252.0v
U2x

__________________________ s = =

5.49v ; \
38m 00s t18min/div H

\ [[| U 1 ¥ 123N*H

Figure74: Viewing recorder U,I,f TREND data

Table86: Instrument screen symbols and abbreviations

|E| Memory list recallShown screen is recalled from memory

| Indicates position of the cursor at the graph

Ul,U2 U3, Un Maximal &), average £) and minimal¥) recorded value of phase voltagegkk
Uorms Usrms Unrms fOT time interval selected by cursor.

U12,U23U31 Maximal ®), averageX) and minimal¥) recorded value of phase-phase
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voltage Usrms Usrms UsirmsfOr time interval selected by cursor.

Maximal &), average ) and minimal¥) recorded value of currentdms brms

Ip: lsrms INrms fOF time interval selected by cursor.
38m 00s Time position otursorregarding to the record start time
10.May.2013 Time clock atursorposition.
12:08:50

Table87: Keys in Viewing recorder U,l,f TREND screens

Selecs between the following options:

Uifu,un Shows voltage trend
ulfulun Shows current trend
uifulun Shows frequency trend
uifU,lun Shows voltage and currentrends (single mode)
U fuu/l Shows voltage and currentrends (dual mode)

Selecs between phase, neutral, aflhases and view:

123N Showstrend for phase L1

123Ni Showstrend for phase L2

123Ni Showstrend for phase L3

123Ni Showstrend for neutral channel
123 Ni Showsall phases trends

1223 31n Shows trend for phases L12

122331Nn Shows trend for phases L23

122331n Shows trend for phases L31

1223311 Showsall phase to phase trends

‘. Movescursor and select time interval (IP) for observation.

EscC wShdzNya G2 GKS a/1!1bbo9[{ {9¢!té¢ YSydz

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

104



MI 2893 / MI 2892 / MI 2885 Memory List

3.20.2Waveformsnapshot

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

@ 09:10
Record No. 10/13 &)

MEMORY LIST

FILE NAME
TYPE
START
SIZE

| VIEW || ||USB STICK | | |

Figure75: Front page of Snapshot 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
Indicate type of record:

Type

T Snapshot
Start Record start time.
Size Record size in kilobyt€kB)

Table89: Keys in Snapshot record front page screen

Switchesto CHANNELS SETUP menu screen.

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

POWER

ENERGY

FLICKERS

UNBAL.

HARMONICS
VIEW TEMPERATURE
SIGHALLING
v

 viEw || il I ]

Keys in CHANNELS SETUP menu screen:

Selectgarticular signal group.

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

ESC Exits to MEMORY LIST menu.

USB STICK Enable USB memory stick support.
F3
@i as:10

Record No. 10/13 &)

FILE NAME
{ITYPE
START
SIZE

| VIEW | /cOPY FOLD. | | COPY FILE
COPY FOLD. Copy all files from selected folder to USB stick.
COPY FILE Copyselected 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 onfigure below.

IRk 09:20

L L3 N
237.8 230.1v 236.8v
08 0.08  0.08:  0.08% |
»  197.0 197.2a  197.4a |

| ' l[123u Ao | SCOPE |

Figure76: 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®Odutomatically created at the start of GENERAL RECORDER.

3.20.3Waveform/inrush record

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

3.20.4Transients record

This type of record is made by Transient recoréer. details regarding manipulation and data observing
see sectior8.16.4
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3.21 MeasurementSetupsubmenu

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

MEAS. SETUP

CONNECTION SETUP EVENT SETUP

SIGNALLING SETUP RVC SETUP MEASURING METHODS

TRANSIENTS SETUP INRUSH SETUP WAVE. REC. SETUP

Figure77: MEASUREMENT SETUP submenu

Table90: 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 1459), Classic (Ve
Measuring methods S .

Classi¢Arithmetic)).

Transient setup Setup of parameterfor Transient recorder.
Inrush setup Setup ofparameters folWaveform/Inrush recorder
Wave. Rec. setup Setup of parameters for Waveform/Inrush recorder.

Table91: Keys ilMeasurement setup submenu screen

. . Selecsoption T NB Y MEASSREMENTY ¢ !sutréenu.

@ Enteristhe selectedption.

ESC

Returnsii 2 WKISa %5b | ¢ A ONBSy @

3.21.1Connectionsetup

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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MeasurementSetup submenu

CONNECTION SETUP § (2000 09:05
Nominal voltage L=-N 23.0kV J

Phase Curr. Clamps
Neutral Curr. Clamps
Connection
Synchronization
System frequency

Auto (A1033 (1000A))

Connection check X <
Factory reset
Save/Recall

Figure7l8¢Y &/ hbb9/ ¢Lhb {9¢]tcE€

Table92: Description of Connection setup

aONB Sy

Nominalvoltage

Set rominal voltageaccording to thenetworkvoltage If voltage is
measured over potential transformer then press ENTER for set

transformer parameters:

V33 003
@1 LU2 ) ‘Un.

| 0.01kV 0.01kV 0.00kV 0.30kV

Nominal voltage L-N 33.0kV 4

Yoltage ratio primary 33000 g

Voltage ratio secondary | 100 P

A= A 1

Voltage ratio:Potential transformer ratign2 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

Smart clamps/T

Custom

None

(1000A, 100A)

A1069 (100A, 10A)
A1122 (5A,500maA)
A1037 (5A, 500mA)

A1120 (30A, 300A, 3000A) ~g

Note: For Smart clamps\(1502, AL227, A12815 ) afways select
d{ YI NI .Cnhedk ¥ th#MetreGeneral Catalogue, which
Of I YLIA INB RS@St2LISR +Fa a{Yl
Note:! aS ab2ySh 2LJiA2y TFT2N) @2f i
Note: See sectiod.2.3for details regarding further clamps
settings

Method of connecting the strument to multiphase systems (see
4.2.1for details).
1 1W: 1-phase 3wire system

Connection

Connection

j f_2W3w4w0p

1 3W. 3phase 3wire system
Connection (100 11:57

I

@Tg ke

(—2W3WAWO|I ]
4W: 3-phase 4wire system

pv
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Measurement Setup submenu

Connection

| [rwawOpend | | ]

INV1W Sngle phase invertoconnection
{1000 12:45

( || | [openn INVAWY | |

1 INV3W Single phase invertmonnection.
{0000 12:48

[ ] [ ] [mv1wlNV3W] [ ]

Synchronization

Synchronizatiohannel This channel is used for instrument
synchronizatiorio the network frequencyAlso,a frequency
measurement iperformed onthat channel. Depending on

Connectionuser can select:
T 1IW,2W,4W, INVIW U1 or I1.
1 3W, OperD, INV3W U12,0r 1.
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Measurement Setup submenu

System frequency

Select system frequenciccording to this settingOor 12 cycle
interval will be used for calculus (according to IEC 64380) at
50/60Hz

1 50 Hzg 10 cycleintervals
9 60 Hzc 12 cyclentervals
1 400 Hz; 50 cyclantervals
1

VFDx, VariablefrequencyR NA @ S20 iz 5 @yclem
intervals

Connection check

Check if measurement results comply with given limits.

Connection check <:£||

Connection check is marked with green OK «_jif instrument is
connected properly and measurement comply with given
measurement setup.

Connection check is marked with yellow OK <., (ndicate that
some measuremeistare at the edge othe measurement setup
specification.This does not mean thaobmething is necessary
wrong, but require user attention to double check connection ar
instrument settingsPress F4 to check LIMITS.

Falil signa’(f) indicate that that instrument is connected incorrectl
or measurement setup does not correspond with measlvalue.
In this case it is necessary to readjust measurement settings, a
check instrument connections.

By pressing ENTER key, detailed Connection check will be sha

V3 110
Sl =) L3 0N

u [ /228.3 237.8 2301 236.8 v |
e T e
[ 43.48 45.25 4382 o
S S P T
Useq | /123 [Ptot | 132.5 o

[DATETIME || VIEW | |AUTOSETI1|| LIMITS |

See sectiod.2.4for details, how to use this menu.

DATE/TIME Set actual Date & Time and Time zone

VIEW Set Consumed or Generated view

AUTOSET | Set the auto check procedure for defining the optimal range
current clamps

LIMITS Predefined limitdor the measurement result evaluation
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ERIED
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~-57.500m:
Phase | +90°

Set factory default parameters. These are:
Nominal voltage: 230V {N);

Voltage ratio: 1:1;

nai:1

Phase current clamps: Smart Clamps;
Neutral current clamps: Smart Clamps;
Connection: 4W;

Synchronization: Ul

System frequency: 50 Hz.

Dip voltage: 90% \dn

Interrupt voltage: 5% Wm

Default parameters Swell voltage: 110%nh

Signalling frquencyl: 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
Recordorganisation: Folder
Record starting time: Rounded
Transient select: GND
Waveform recorder setup: Event

Table93: Keys in Connection setup menu

Selects Connection setup parameter to be modified.

Changsselected parameter value.

Enteisinto submenu
Confirns Factory reset

Depends from Connection check status.
Connection check [ cﬂ‘
For
 OKsign¥/, 0 wSiddaNya (G2 GKS dGa9! {! w9
7 FailsignX0 Sy GSNJ Ayd2 &4/ hbb9/ ¢Lhb /1
that user will resolve this issue before continuing with measurements.
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Presd@&D | 31 Ay Ay 2NRSNI G2 €81 68 af

3.21.2Event setup

In this menwsercan setupvoltageevents and their pameters.Seeb.1.12for further detailsregarding
measurement method<Captured eventsan be observed through EVENTS TABltden See3.17and
5.1.12for details.

EVENT SETUP 13:46
Nominal voltage L-N = 230V
Swell Threshold 110.0% (253.0V)
Swell Hysteresis 2%
Dip Threshold 90.0% (207.0Vv)
Dip Hysteresis 2%
Interrupt Threshold 5.0% (11.5Vv)
Interrupt Hysteresis 2%
| |__HELP || I |

Figure79: Event setup screen

Table94: 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 Setinterrupt threshold valuén % of nominal voltage.
Interrupt Hysteresis Set interrupt hysteresis in % of nominal voltage.

Table95: Keys in Event setup screen

HELP Shows help screens for Dip, Swell and Interrufees.1.13for
details.
1] 0224 ERL N 1] 02:24
Voltage Dip Nominal Voltage Swell
Urms(1/2) Dip Duration Voltage Urms(1/2) < Swell Duration
A B > > *
Swell
= __§ ==  Threshold A

Hysteresis Hysteresis

'I'Ill: Nomin\al\',__#_-_-j o e o e E;.I:l:e

£y
Thieola T Start Time A EndTime Vo'taff: Start Time End Time
PREV || NEXT || [_PREV NEXT | || |
\Toaas
Voltage Interrupt —_
Urms(1/2) Interrupt Duration _ | — |°
A
',.t
Interru{i- s
Threshold /X start Time A EndTime
[ PREV |[ NEXT || I

Keys in CHANNELS SETUP menu screen:

113



MI 2893 / MI 2892 / MI 2885 Measurement Setup submenu

F2 NEXT Next help screen

PREV Previous help screen

Move between help screens.

Move back to EVENT SETUP screen

- Selects Voltage events setygarameter to be modified

‘. Changes selected parameter value.

ESC

wSidNya (2 GKS da9!{!w9a9be¢ {9¢!t¢

3.21.3Alarm setup

Up to 7 different alarms, based on any measuremepiantity which is measured by instrumemian be
defined See5.1.14for further details regarding measurement methods. Captured events can be
obsewred through ALARMBABLEcreens See3.18and5.1.14for details.

o 1724 (a8 12:32
Quantity Phase Cond. Level Duration Quantity Duration
o et > 2D A Al ms Freq. ............. Combined Power |... > 200ms ......
Uh5 L1 = B8.00 % = 200 ms UhS Fundamental Power > 200 ms
m onfundamental Powe
- - 200ms T amont |~ 200ms |
SRy | ——
Harmonics
Interharmonics
Signalling
Temperature
[ app [ REMOVE | EBIT || | | ADD REMOVE || EDIT ||
Figure80: Alarm setugscreens
Table96: Description of Alarm setup
1* column- Select alarm from measurement group and then measurement itself

Quantity Select grou

on figure above)

Flicker
Symet
Ha]:m on|i'£s Select guantit
Interharmonics Pstmin
SIGNALLING Pst
Temperature PIt

2" column- Select phasefor alarms capturing
Phase 1 Ligalarms on phase;l
(TOT, L1, L2 ¢ alarms on phase,|
on figure above) L3 ¢ alarms on phasesi
LN ¢ alarms on phase N
12 ¢ alarms on line 4y

=A =4 -8 A
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1 L[23c¢alarms onlineds;
1 L31cgalarmon line §;
1 ALLgalarms on any phase
1 TOTg alarms on power totals or nephase measurements
(frequency, unbalance)
3 column- Select triggering method:
Cadition < triggerwhen measured quantity is lower than threshold (FALL)
0 > on figure above) > triggerwhen measured quantity is high#tan threshold (RISE)
4™ column- Threshold value
Level
5™ column- Minimal alarm duration. Triggsonly if threshold is crossl for a defined
Duration period of time.
Note: It is recommended thator flicker measurementrecorderis setto
10 min.

Table97: Keys in Alarm setup screens

ADD Addsnew alarm
Cleasselected or alalarms
F2 ST Remove SELECTED
Remove ALL
= EDIT Editsselected alarm

Enteisor exitsa submenuo set an alarm.

Cursor keysSelecs parameteror changes value

Cursor keys. Selexpparameter or bangesvalue.

..O@H . '

Confirns setting of an alarm

EsC Returnsii 2  MEASUREMENT SEFSIRmenu.

3.21.4Signallingsetup

alAya arayrttay3a @g2ftar3Sz OF f t SR abuNhoidighals, of@a v i NP f
applied at a norharmonic frequency, that remotely control industrial equipment, revenue meters, and

other devices.

Two differentsignallingrequenciescan be definedSignals can bhased asa sourcefor the user defined

alarm and can also be included in recording. See se8tkh3for detailshow to setup alarmsSee
section3.14for instructions how to start recording.
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SIGNALLING SETUP

Nominal voltage L-N = 230V

SIGN. 1 FREQUENCY 316.01:
SIGN. 2 FREQUENCY 1060.0 1: g
DURATION 105
THRESHOLD 5.0% (11.5\v)

Figure81: Signalling setup screen

Table98: Description of Signalling setup

Nominal voltage Indication of type (N or L) and value of nominal voltage.

SIGN. 1 FREQUENCY 1* observed signalling frequency

SIGN. 2 FREQUENCY 2" observed signalling frequency

DURATION Duration of RMS recoravhich will be captured after treshold
value is reached

THRESHOLD Threshold value expressed in % of nominal voltage, which will

trigger recording of signalling event.

Table99: Keys in Signalling setup screen

Enters or exits aubmenu to set signalling frequency

Toggles betweegiven parameters

Changs selectedparameter

ESC Returnsi 2 G KS da9! {! a@medub¢ {9¢! t €

3.21.5Rapid voltage 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 steadgtate condition if all the immediately preceding 100/12Q,« Malues remain

within aset RVC threshold from the arithmetic mean of those 100/WRL; (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 ofyonz 4 A (i K ASEe gectiged.1.d5fgr details regardindRVC measuremenbee
section3.14for instructions how to start recording.
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RYC SETUP {100 15:26

Nominal voltage L-N = 230V
RVC Threshold 3.0 (6.9V)
RVC Hysteresis 25+ (0.8% 5.2V)

Figure82: RVC setup screen

Tablel0G Description of RVC setup

Nominal voltage Indication oftype (L-N or L-L) and value of nominal voltage.

RVC THRESHOLD RVC thresholgalueexpressed in % of nominal voltafye steady
state voltage detection

RVCHYSTERESIS RVChysteresisralueexpressed in % &tVC threshold.

Tablel0L Keys in RVC setup screen

. Toggles between given parameters

.. Changes selected parameter.

wSilidzNya (2 GKS Ga9! {!w9a9b¢ {9¢

3.21.6Measuring Methods setup

In this menudifferent measuremenimethods file structure on the SD card, type of recording start time
and transient selectiosan be selected, according to the local standards and pra8ee sectios.1.5

for Modern Powermeasurementand5.1.6for Classic Vector and Arithmetic Power measurement
details. Please note that instruent record all measurement (Classic and Modern), regardless of
selected method.

MEASURING METHODS {(E0NN 07:48

Modern (IEEE 1459)
Rounded

Power Measurement
Recording Start Time
Transient select N/GND

Figure83: Measuring Methods setup screeiml 2893
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MEASURING METHODS {1000 08:48

Power Measurement Modern (IEEE 1459)
Recording Start Time Rounded

Figure84: Measuring Methods setup screeiMl 2892/MI 2885

Tablel02 Description of Measuring Methods setup

Power Modern (IEEE 1459 easuring method. See sectiéril.5for details.
Measurements Classic (Vectomneasuring method. See sectibrl.6for details.
Classic (Arithmeticineasuring method. See sectibril.6for details.

Record Start
Time Selection Recorder Start Time:

T Rounded recorder start is postponed and synchronized with the clock
(integer periods irmne-hour period)
1 Immediatelyg recorder starts on the next minute

Transient select Transient selection measurement betwePhase Neutral orPhase; Ground(Ml
N/GND 2893 only)

Tablel03 Keys in Measuring Methods setup screen

- Toggles between given parameters.

‘. Changes selected parameter.

wSidNya G2 GKS @a9!{!w9a9b¢ {9¢

3.21.7Transient setup

Note:

MI 2893¢ Transient Recorder runs simultaneously with General Recorder

MI 2892/MI 2885¢ Transient Recorder runs as independent recorder (could nosimaltaneously
with General Recorder).

In this menuparameters for transientrigger could be selected. It is possible to select trigger for:
- Phase voltage,
- Phase current,
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Measurement Setup submenu

- Neutralvoltage,
- Neutral current.

Two different typeof trigger could be defined:
- Selection to the voltage/current level,

- Envelope.

000 09:28
TRIGGER LEVEL ENVELOPE
PHASE

Voltage 230V <4 50V ]

Current 161.4A < 131.0A g
NEUTRAL

Voltage 50V @

Current pzmz—,@,,a,s,,.sm .................. <
STORE MODE . Continuous(200/1500 Max) <] J

Availabl v: 18277 rds (5748MB)

Press F3 (TRIG OFF) to disable selected trigger. ;
| HELP || TRIG OFF | CHECK C. |

Figure85: Transient setup screeyiM| 2893

TRANSIENT REC. {1000 09:32
RIGGER Envelope

TRIGGER TYPE u

LEVEL 50V J

DURATION 10 periods

PRETRIGGER 2 periods

STORE MODE Continuous(200/1500 Max) <J

Availabl yv: 21714 rds (5040MB)

\ HELP || CONFIG || CHECKG. |

Figure86: Transient setupcreenc Ml 2892/M| 2885

Note:

MI 2893c¢ all triggers could be activateat the same time

MI 2892/MI 2885- only onetrigger is available: Envelope: U ardd | or },; Level: U or KJor | or },

Tablel04: Description ofransientsetup

Help Show triggering help screens. Seé&.20for details.
i 13:50
Voltage/Current  TR|GGER: Envelope
Trigger
Lmu{//-k\ A ;\ //\\ ">
(AVAVAY
Pretrigger
v < Duration >
" PREV NEXT || \ |
TRIG OFF Deleting the trigger selection
CHECK C. Check connection settings. Sé1.1for details.
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3.22 General Setugubmenu

CNER Y GENERALSSEEWRImenucommunication parameters, real clock time, language
lock/unlock and colour modedan be reviewed, configured and saved.

GENERAL SETUP 17:34

o @
COMMUNICATION TIME & DATE LANGUAGE

2) O—x ® ®

INSTRUMENT INFO LOCK/UNLOCK COLOR MODEL

Figure87: GENERAL SETsuPmenu

Table105 Description of General setup options

Communication Setup communicatiosource

Time& Date Set time date and time zone

Language Select language.

Instrument info Information about the instrument.

Lock/Unlock Lock instrument to prevent unauthorized access.
Colaur Model Select colars for displaying phase measurements

Tablel06: Keys irGeneral setup submenu

{StSO0Ga 2LIiA2y FTNBY (KS aD9bow! |

Entersthe selectedoption.

Es" Returnsii 2 #KISMENY & ONB Sy @

3.22.1Communication

In this menu user can selecistrumentcommunicationinterface. 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). PowerVieaiccesgo the instrument is made over interneind MetrelGPRS
Relay serverSeesection4.3for details.

1 INTERNET (3G, GPRS). Instrument is connected to the internet over 3G or GPRS.nThis optio
minimisesinternet 3Gtraffic with Metrel GPRRelay server and PowerView, in order to reduce
link cost. Instrument in idle state (while not connected to the PowerVeamsume about
5MB/per day.See sectiod.3for details.
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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 defiald man
(DHCP disabled) or automatically (DHCP enabled). Port number should be defined manually.
PowerView access to the instrument is made over internet. See setBdar details.

COMMUNICATION {(I00N) 10:25
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

Figure88: Communication setup screen

Table107: Description of Communication setup options

SelectUSBor INTERNETNTERNET (3G / GPRS), INTRANET (LA

PC connection .
communication port

Select GPS or MI 3108 / MI 3109 communication. GPS is used fi
Com Port (PS/2) 1355 GPS receiver, and MI 3108 / MI 3109 for photovoltaics inve
measurements (See MI 3108/ M| 3109 User manual).

Select thiooption if A 522WiFi / 3G modem is used within A 1565

Modem used in 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 116:01

192.168.1.100
255.255.255.0

IP address
Net Mask
DHCP Primary [

Vald only if INTERNET communication is selected. Seareber
will assure additional protection of communication link. Same

Secretkey number should be entered in PowerViexs.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 instrument conneatibh PowerView over interneand USB
communication interfaces, see sectidr8 and PowerView Instruction manual.
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Tablel08 Keydsn Communication setup

Changse communication sourcdJSBINTERNETNTERNETG3 GPRS
Moves cursor position during enterin§ecret key.

Cursor keys. Selegparameter.
Changes Secret key number.

EntersSecret keyedit window.

0 0 0

ESC

Returnsi 2 G KS aD9@meny {9¢! t §

3.22.2Time & Date

Time dateand time zonean be set in this menu.

3.22.3Time & Date

SET DATE/TIME i 116:40

Clock source

Time zone
Current Date & Time

UTC+01:00
24.Nov.2014 16:40:18

5 v

Figure89: Set date/time screen

Table1l09 Description of Set date/time screen

Clock source

Show clock source:

RTQ; internal real time clock

GPX external GPS receiver

Note: GPSlocksource is automatically set if GPS is enabled and
detected.

Time zone

Selects time zone.

Note: MI 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@n 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 used as tim
source)
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SET DATE/TIME 17:34

[Eloct.2013

TablellQ Keys irBet 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.

EscC Returrsi2 G KS aDO9ts@weny {9¢! t £

3.22.4Language

Different languages can be selected in this menu.

TURKGE \ 4

Figure90: Language setup screen

Tablelll Keys in Language setup screen

Selects language.

Confirms the selected language.

ESC Returnsii 2 GENERAL SEEWYBIMenNu.
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3.22.5Instrument info

Basic information concerning the instrumdiecbmpany, user data, serial number, firmware and
hardware versiontransient module firmwarghardware versioa and instrument calibration dajean
be viewed in this ranu.

INSTRUMENT INFO {0000 07:53

Instrument Name AAAAAA d
Company Metrel d.d.

Serial Number 18080556

FW version 1.0.3391

HW version 8.0

SD card size 15185MB

Trans. module FW 3384

Trans. module HW 1.0

Calibration date 05.Mar.2018 14:05

Figure9l: Instrument info screeqMI| 2893

INSTRUMENT INFO {1000 09:36

Instrument Name NOVFLS d
Company Metrel d.d.

Serial Number 18080556

FW version 3.0.3506

HW version g0
SD card size 7560MB

Calibration date \05.Mar.2018 14:05

Figure92: Instrument info screeqMI 2892/M| 2885

Tablel12 Keys in Instrument info screen

ESC Returnsi 2 GERNERAL SEEWBDmMenu.

3.22.6Lock/Unlock

MI 2893/MI 2892/MI 288%have the ability to prevent unauthorizedccesgo all important instrument
functionality by simply locking the instrumeritinstrument is left for a longer period at an
unsupervised measurement spdtis recommended to preventinintentional stopping of record,
instrument or measurement setumodifications etc. Although instrumenibck preventainauthorized
changing of instrument working mode, it does not prevent ttl@structive operatios as displaying
current measurement values or trends.

User locks the instrument by entering seclatk code in the Lock/Unlock screen.
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LOCK/UNLOCK

Enter PIN

FEZH | 0CK/UNLOCK QU 17:36

PIN
LOCK Enabled

Disabled

Figure93: Lock/Unlock screen

Tablel13 Description of Lock/Unlock screen

Fourdigit numeric code used for Locking/Unlocking the instrumer
t NBaa 9b¢ow {Se& FT2NJ OKIy3aiy3

Pin appear on screen.
Note: Pin code is hidden (****), if the instrument is locked.
The following options for lockirtipe instrument are available:
1 Disabled
Lock 1 Enabled

Tablell4 Keys in Lock/Unlock screen

Selects parameter to be modified.
Change value of the selected digitEnter pin window.

Selecsdigitin Enter pinwindow.
Locks thanstrument.
Opens Enter pin window for unlocking.

Opens Enter pin window for pin modification.
Accepts new pin.
Unlocks the instrument (if pin code is correct).

Returnsi 2 (G KS aD9@weny {9¢! t €

Tablell5: Lockednstrument functionality

Allowed access.

MEASUREMENT . -

SU S Waveformsnapshotunctionalityis blocked
RECORDERS No access
MEASUREMENT SETUP No access

GENERAL SETUP

No access except toock/Unlock menu
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CONNECTION SETUP SV 21:27

Phase Curr. Clamps
Neutral Curr. Clamps

Connection
Synchronization
System frequency

Factory reset

Figure94: Lockednstrument screen

Note:Ly OF &S dzASNJ F2NHSG dzy1383001 OIO¢ R& S

3.22.7Colaur model

In COLOUR MODEL menu, user can change colour representation of phase voltages and currents,
according to the customareeds. There are some predefined colour schemes (EU, USA, etc.) and a

custom mode where user can set up its own colour model.

COLOUR MODEL

Figure95: Colour representation of phase voltages

Tablel16 Keys in Colounodel screens

Opens edit colour screen (only available in custom model).

COLOUR MODEL

[L1 LstN” ” ” ]
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Keys in Edit colour screen:

L1L213N Shows selected colour for phase L1.
LiL2i3nN Shows selected colour for phase L2.

L1d 3N Shows selectedolour for phase L3.

L2 LN Shows selected colour for neutral channel N.

.. Selects colour.

wSihdzNya (G2 GKS &/ h[h'w ahb5¢

ESC

- Selects Colour scheme.

@ | 2YFTANXYE &aStSOGA2y 2F /2t 2dz2NJ a0OKSYS |

ESC wSilidzNya (2 GKS aD9b9w![ {9¢!té &adzoyYSy
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4 Recording Practicand Instrument Connection

In following section recommended measurement and recording praididescribed.

4.1Measurement campaign

Power qualitymeasurements arspecifictype of measurementswhich can last many dayand mostly
they areperformedonly once Usuallyrecording campaigis performed to:

9 Statisticallyanalysesome poinsin the network.

1 Troubleshooimalfunctioning devicer machine

Since measurements araostly performedonly once, it is very important to properly set measuring
equipment.Measuring with wrong settirgcan lead to false or useless measurement resiiterefore,
instrument and user should be fully preparkdfore measuremenbegins.

Inthis section recommended recorder procedure is shown. Mmmencdto strictly follow guidelines
in order to avoid common problems and measurement mistakes. Flgploavshortly summarizes
recommended measuremerpractice.Each steps thendescribal in details.

Note: PC softward?owerView3.0hasthe ability to correct (after measurement is done):
1 wrong realtime settings,
9 wrong current and voltage scaling facspr
i1 voltage unbalance

False instrument connection (messed wiring, opposite clamp directibh)y Qi 06 S FAE

m/
(s}
pul
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Measurement campaign

i Start )]
Prepare instrument for new measurement, befare
L going to measurement site. Check:
u Step 1: -‘“\ * s time and date correct?
&= Instrument Setup = Are batteries In good condition?
g Time & Date setup = s Memory list empty® If it is not, download all data
- Recharge batteries from previous measurement and release storage for
Clear memoary (5D card] AEw messurement.
Communication sebup
GPS recaiver setup _,r'"l
E Step 2: Pis physical connection on the measurement place:
'.E POA connecthon = Take care, that voltage leads and current clamps are
u properly connected
E * Connectvoltage leads L1, L2, L3, +  Take care that current clamps are properly selectad
E Hand GND and mounted (arrow on the current clam indicates
- = Cannect current clamp (4, 12, 13, the current flow direction)
o in; take care about the current *  Connect power supply by using DL power adapter
2 direction orwide range power supply
-E_ = Connect GPS receéiver *  Salect proper position for GPS receiver for POMA tirme
I *  Connect DC power supply [/ wide synchronisation [if it is used)
u range AC supply sdapter +  Select proper pesition for 3G modem (If It is used)
i = Connect 3G modem or Ethernet
1] ponnection (if remote access is /
c
£ | N\ J —
=
=
m
a
=
ﬁep i \
Mleasurement setup
< Step 3.1: It
Connection type, synchronisation Setup POA according the measurement
paint specification. Optionally enable
»  Select connection (4%, 3W .) asdditional events, alarms, transients, Glzzi;mp:;nd )
«  Sebect synch, channel (U111 ] Inrush’s c or connection
= Select frequency
3
o [S0Hz 60Hz NVFOY00Hz)
2| |\ J
E Step 3.
é‘ Voltage range & ratio
& = Set proper Nominal voltage
I + S Transformer voltage ratio Step 3"!:
u S Inzpection
= S Eep 3.3 ™
(5]
iy Current clamp setup
= _ * Connection check green or yellow
= = Selection of proper current arrs?
=
pa| ;:mr‘:? ‘ph‘:'“ & nsutrl| : Phase diagram according expectation
. ] r LI
U SCINN OF pYOPET CANTEN L/IYF and Power meter screen OF
= L, range {autofied omne} .
" Step 3.5 7
Event setup
+  Modification of thresholds (if they
are niot according to EN 50160] y
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Measurement campaign

|_Transéent satup

»  Triger selection (kvel & amelope)
for voltage & current per phase &
neutral

v
i Step 16 ™)
. Alarmm stup
' m::l st Double check Meaturement seup
A wilng Connection chedk, Phase disgram
(~ Step 3.7: ) and Mpasurements soreen from POA
Mlﬂuﬂ o be sure, that the connection i DK,
hln-rmufmhg parameters, Take point sbio 1o the Bowing direction
4 ol energy (posithee for load and
negative for gemeration).
\ ysteresis y
FSep 1.9: 5
Maasuring mathods
= Repord sfructune organésation
= [Recording start time selection
': Transient detection selection
Sbep 110 ™

MNote:

In Ml 2892/M1 2885 available as independent
Transient Recorder

- Y, A
pep L11: ™

E Inrush setup

e Triger sehection hevel & slope] for

E L Inrush messuremenits p

® (“Step L1 ™

k- ‘Wisvelorm recordar tatup

-E *  Parameter selection for waveloom

i | recorder y

g | \O —

B i

B St d; L

E Recorder setup

Select profile type. recording
period, selection of Inchuded
mgents, alarma, ... and
recorder start time,

= Anakpie reconded dats |Evenits,
Alarms, Tramshents, ..)
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I
'

ﬁcep 7: \

Data analyse and report generation
(PowerView3.0.0)
* Download data
* Analyse data
* Create report (EN 50160, IEEE
519, Energy Demand Report)

\Export to XLS, DOC, PDF ... /

In office site

Figure96: Recommended measurement practice

Step l:nstrument setup
On site neasuremens can be very stressful, and therefore it is gqudcticeto prepare measurement
equipment inan office. Preparation oMl 2893/MI 2892/MI 2885nclude following steps:
9 Visually check instrument aratcessories.
Warning 5 2 y Q tisualyaddmaged equipment!

1 Always use batteriethat arein good condition and fully charge them beforeuleavean office
Note: In problematic PQ environment where dips and interrupts frequentigurinstrument
power supphfully depends on batterieKeep your batteries in good condition.

1 Download all previous records from instrument and clear the memory. (See s8ctidfor
instruction regarding memory clearing)

1 Setinstrumentime and date. (See sectid22.2for instruction regarding time and date
settings)

Step 2: PQA connection

Take care for the proper connection of voltage leads and current clamps (current direction). Voltage and
current sequence should be correctfidfil the requirementsfrom the power quality standargbositive
sequence, load or generation measurement). Isezahat GPS receiver is used for accurate time
synchronisation, connect in in the proper place to enable good signal receiving.

Step3: Measurement setup
Measurement setu@djustment iperformedon measured site, after wind out details regarding
nominal voltage, currents, type of wiring etc.

Step3.1: Connection type, synchronisation
f Connect current clamps and voltage tascordingd 2 G KS a5S@3A 0SS @®¥eRSNJ Y S
section4.2for details).

1 Select proper type of connectigff CdnnectiorsS & dzLJE Y Sy dz3a8U1®S aSOG A2y
details).

1 Selectsynchronizatiorchannel.Synchronizationo voltage is recommended, unless
measurementis performed on highly distorted loads, such as PWM driviesthat case
currentsynchronizationcan be more appropriatdSee sectiod.21.1for details).

1 Select System frequenc8ystem frequency is default mains system frequency. Setting this
parameter is recommended id measure signalling or flickers.
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Step3.2: Nominal voltageand ratio
1 Selectinstrument nominaloltage according to the network nominal voltage.
Note: For 4Wand 1W measuremerdll voltages are specified phaseto-neutral (1=-N). For
3WandOpen Deltaneasurements all voltages are specifiephaseto-phase(L-L)
Note: Instrumentassures proper measurement up to 1%0of chosen nominal voltage.

1 In caseof indirect voltage measurement, selegppropriated + 2 f (i I P&amitersi A 2 €
according taransformerratio. (See sectio.21.1and4.2.2for details).

Step3.3: Current clamps setup
1 ! &Agekkctaf I Y LA gseletctrppaPhase and Neutral channel curresiamps gee
sections3.21.1for details.

1 Select proper clamps parametgaeasuring rangeautomatic or fixed ongaccording to
the type of connection (see sectidn2.3for details).

Step 3.4: Inspection
After setup instrument and measurement is finished, user need tthexk if everything is
connected andtonfigured properly. Following steps are recommended:

1 Using PHASE DIAGRAM menu check if voltage and current phase sequence is right regarding
to the system. Additionally, check if current has right direction.

1 Using U, I, f menu check if voltage and current have proper values.

i Check voltage and current THD.
Note: ExcessivdHD can indicate that too small range was chosen!

Note: In case of AD converter overvoltage or overloading current, ﬁ-’lWi” be displayed.

1 Using POWER menu check signs and indices of active, nonactive, apparrent power and
power factor.

If any of these steps give you suspicious measurement results, return to Step 2 and double check
measurement setup parameters.

Step3.5: Event setup
Selectthreshold values forswell,dip and interrupts (see sectis3.21.2and3.17for details).
Note: You can also trigger WAVEFORM RECORDER on events. Instrument will then capture
waveform and inrush for each event.

Step3.6: Alarm setup
Use this step if you would likenly to check if some quantitiesosssome predefined
boundariegsee section8.18and3.21.3for details)
Note: You can also trigger WAVEFORM RECORDER on alarms. Instrument will then capture
waveform and inrush for each alarm.

Step3.7: Signalling setup
Use this step only if yoare interested in measuring mains signalling volt&&ge sectio3.21.4
for details.

Step 38: RVC setup
Use this step if you are interested in detection of rapid voltage changes (RVC). See32ttibn
for details.
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Step 39: Measuring methods
Selectparameters related to the data structure organisation on the SD card, type of recorder
starts time and transient selectiofee sectior3.21.4for details.

Step 310: Transient setugMI 2893 only; on MI 2892/MI 2885 Transient Recorder run as
independent one; not simultaneously wh the General Recorder)
Select parameters for defining triggeor capturingthe transients, separate for voltage and
currents.See sectior3.21.4for detalils.

Step 3.1L: Inrush setup
Select parameters for defining trigger for capturing thiush currentSee sectior3.21.4for
details.

Step 3.2: Waveform recorder setup
Select parameters for definirigigger for waveform recorderSee sectio.21.4for details.

Step4: Recorder setup and recording
UsingGENERAREORDERenuselect type of recording ancbnfigure recording parameters such as:

1 Time|interval for dataaggregation (itegration Period

1 Include eventsalarms captureif necessaryWaveforms will be automatically capturéalr
selectedoptions.

1 Recording start time (optional)

9 After setting recorder, recording can be started. (see se@idd for recorder details).

Note: Available memory status in Recorder setup should be checked before starting recording. Max.
recording duration and max. number of records are automaticallyutated according to recorder

setup and memory size.

Note: Recording usualliakes severatlays. Assure that instrument during recordsegsioris not
reachable tahe unauthorizedpersonslf necessaryuse LOCK functionality described in sec822.6
Note: If during record session instrument batteries are drained, due to long interruption for example,
instrument will shut downAfter eledricity comes back, instrument will automaticafitart new

recording session.

Step 5: Recording in progress
Press START button to start recording with all simultaneous registration of included network events.

Step 6:Measurement conclusion
Beforeleaving measurement site we need to

91 Preliminary evaluate recorded data using TREND screens.

1 Stop recorder

1 Assure that we record and measure everythingneeded
Step 7:Data analyse andaport generation(PowerViewv3.0)

DownloadrecordsusingPC softward?owerView3.0perform analysignd create reportsSee
PowerView3.0manual for details.
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4.2Connection setup

4.2.1 Connection to theLVPower Systems

This instrument can be connected different type of networks. Proper connection should be selected
to obtainthe reliable results
The actual connection scheme has to be defineG@NNECTIOBETUP menu (s&ggurebelow).

Figure97: Connection setup menu

When connecting thénstrument, it is essential that both current and voltage connections are correct. In
particular the following rules have to be observed:
Clampon aurrent clampon transformers
1 The arrow marked on the clamgn current transformeshouldpoint in the direction of current
flow, from supply to load.
1 If the clampon current transformer is connected in reverse the measured power in that phase
would normally appear negative.

Phase relationships
1 The clampon current transformer connected tourrent input connector;lhas tomeasure the
current in the phase line to which the voltage probe fropislconnected.

3-phase 4wire system(4W)

In order to select this connection scheme, choose following connection on the instrument:

Figure98: Choosing $hase 4wire system on instrument

Instrument should be connected to the network accordingdiguoire below:
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