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4.1 Classes of measurement

For each parameter measured, two classes, A and S, are defined in this standard. For each
class, measurement methods and appropriate performance requirements are included

- Class A

This class is used where precise measurements are necessary, for example, for
contractual applications that may require resolving disputes, verifying compliance with
standards, etc. Any measurements of a parameter carried out with two different
instruments complying with the requirements of Class A, when measuring the same
signals, will produce matching results within the specified uncertainty for that parameter.

NOTE 1 Class A measurements produce matching results only if the user-selected parameters (thrasholds
hysteresis, etc )} match

— Class S

This ciass is used for statistical applications such as surveys or power quality assessment,
possibly with a limited subset of parameters. Although it uses equivalent intervals of
measurement as Class A, the Class S processing requirements are much lower. Some
surveys may assess power quality parameters of several measurement sites on a network;
other surveys assess power quality parameters at a single site over a period of time, or at
locations within a building or even within a single large piece of equipment,

- Clace R

For Class B information, see Annex E (informative) of this standard. Class B methods
shall not be employed for new instruments. Class B is moved to Annex E on the basis that
all new instrument designs will comply with either Class A or Cilass S, Class B may be
relevant for legacy instruments that are still in use. Class B may be removed in the next
edition of this standard
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Instantaneous Voltage and/or Current
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PQube® 3 Improved features

* Full compliance IEC 61000-4-30 Ed3 Class A

* ANSI Class 0.2/IEC Class 0.2S

* HF impulse 4MHz

e 2-150kHz Conducted Emissions

 Embedded Ethernet

e 8 Current Channels (and even more coming)

e USB and Micro SD ports

e EnviroSensors - for
Temp/Humidity/Barometric/Pressure/Shock/Vibration

e Better FTP performance

e Uninterrupted Modbus communication

Secure Email — SSL encryption

Power Sensors Ltd — www.PowerSensorsLtd.com 60



PQube® 3 Touch screen Display

Main Menu

=9 Ll

m | Q | | ! Voltage ~ Power  ClassA Recent Events

Date/Time  Config Info - e B-“’.{: 10/09/14 Voltage_Sag ]

22:01:49 0.241 sec, 0.00%

C urrent Energy More

Language Network Advanced - m @ ' ;g{g?:; Sagggj??;; I\gi;grmzé‘,al
bl el / e e

m e o

System Meters Events

Sate Date 'mag&‘

& a8

Back Home Pic N/A

Actions

§ 3
Snapshot Email Trend

=
&)
[ —I]

Eject  Delete Data

Power Sensors Ltd — www.PowerSensorsLtd.com 61



4 MHz HF impulse recording

 Monitor lightning strikes on power lines

e Captures single channel (L1-E) at 4 MHz, or

e Captures 4 channels (L1-E, L2-E, L3-E, N-E) at 1 MHz
* User selectable trigger threshold (200V -5000V)

s 100,000 121:46.634 +100.000 +200.000 +300.000

L-E Voltage

12146.634 +100.000

Power Sensors Ltd — www.PowerSensorsLtd.com
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Power Quality

Aggregation of | IEC 61000-4-30 class A:

measurements | ¥ Basic measurement time for parameters (voltage, current,

in time intervals harmonics, unbalance) is a 10-period interval for 50 Hz system
and 12-period interval for 60 Hz system,

+ 3-sinterval (150 periods for 50 Hz rated frequency and 180
periods for 60 Hz),
¥ 10-min interval,
= 2-hinterval (based on twelve 10-min intervals)
S Resynchronization of 10/12-cycle intervals and 150/180-cycle
intervals
Real time clock |IEC 61000-4-30 Class A:
(RTC) = Built-in real time clock set from the “SONEL Analysis” software,
uncertainty integrated GPS receiver for time synchronization (internal or

external antenna),
RTC clock accuracy when GPS signal is unavailable better than
+0,3s/day

12
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Power Quality

Frequency Meets the requirements of

IEC 61000-4-30 class A for
measurement method and uncertainty

Voltage measurement Meets the requirements of

IEC 61000-4-30 class A for
measurement method and uncertainty

Voltage fluctuations (flicker) Measurement method and uncertainty
meet the requirements of

IEC 61000-4-15

PQM-702

65



Power Quality

Supply voltage dip, Meets the requirements of IEC 61000-
interruption and swell 4-30 class A for measurement method
and uncertainty

Supply voltage unbalance | Meets the requirements of IEC 61000-
4-30 class A for measurement method

and uncertainty

Harmonic, interharmonic | Measurement method and uncertainty
voltage and current conforms to IEC 61000-4-7 class |

PQM-702
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The Pure BlackBox, an adwvanced Class &
power quality analyzer emmbedded with POZIP
Technology, is an easy to use plug and play
dewice that continuoushy records all power
quality parameters without thresholds setting
or recording configuratiomn.

The dewvice is available in 2 versions: Simgle
Fhase, 3-Phases

It's Handy and Ready

When wsing the Pure BlackBox, any installation errors such
as a wrong phase order can be fixmed during post-processing.
The Purs BlackBox imcludes a ride throwgh super capacitors
technology o enable continuows recordimg dwrimg short
supply interruptions.

Powsar quality post recordimg processing amd anabysis are
availabble wsimg the free S5CADA Sapphire Egpress Edition
softeware. Use it wia drag and drop of recorded data for
immediate analysis, PO trending, events and reports.

Recorded informations are saved in 2 mon-wolatibe memory S0
card which can be accessed as a standard extermal memory
either wia the dewvice U5E slot comnmected to a PC, or by inserting
the S0 card im a reader connected to a P

Continuous Waseform
recording at 256 SamplefTecle
Class A dewvices IECD-4-61T000
Configuration FREE Device
Fast USE connecitivity to P
50 card shot hot swap
Dptionial battery bank amd
Cormamunication extension for
resmote data collection ower
LAN metwork, wireless Wit or

cellular commuemication

IFAD for rugged enwironments
Lighvt we=igit, hand-fhedd
portabls PO reconder

Easy to use

Tweo sickesd meousnting i For
Conmvenient installation of a din
rail, magmet or mail mecunting.
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SPECIFICATIONS

Voltage Inputs

<4 channels, 110-690VAC Nominal
Measuring up to 1.5kV RMS

Current Channels

4 channels
Voltage output CTs (0-10V peak)

Line Frequency

40-70Hz

Waveform Sampling

256 Sample/Cycle at 50/60Hz

Measurements

Continuous PQZ file

Accuracy

IEC 61000-4-30 Class A

LED Indicators

11 Bi-color LED:

Voltage clips status -4
Current clamps status -4
SD card status - 1

PQZ Recording status - 1
General status - 1

usB

COMMUNICATION

PQZ file download, FW upgrade & clock setting

LAN

Available in extension module

Power Supply

POWER

100-240VAC 50/60Hz 10W
140-300VDC
5vVDC over USB

Battery

Available in extension module

Ride through

15sec

Operating

MECHANICAL

-20 to + 70 °C (*)

Temperature

Humidity 5% to 95% non-condensing
IP protection IP 40

Weight 0.4kg

Dimensions

180 x 115 x 60

Nonwvolatile memory

SD card supporting hot swap (**)
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TECHNICAL DATA

Fluke 1736 and 1738
Three-Phase Power Loggers

— More visibility, reduced uncertainty and better
power guality and energy consumption decisions

The Fluke 1736 and 1738 Three-Phase Power Loggers built with
Fluke Conneot® mobile app and desktop software compati bility
give you the data you need to make critical power quality and
energy devisions in real-time. The ideal test tools for conducting
energy studies and basic power quality logging, the 1736 and
1738 amtomatically capture and log over BO0 power quality
parameters so you have more visibility into the data vou need

to optimize system reliability and savings.

An optimized user interface, flexible current probes, and an intel-
ligent measurement verification function that allows wou to reduce
measurement ermors by digitally vernfying and correcting common
oonmection errors makes setup easier than ever and reduces
measurement uncertainty. Access and share data remotely with
your team via the Fluke Connect® app so vou can maintain safer
wiorking distances and make critical decisions in real-time, reduc-
ing the need for protective equipment, site visits and check-ins.
You can also quickly and easily chart and graph measurements to
help identify issues and create detailed reports with the included
KEY MEASUREMENTS Fluke Energy Analyze Plus software package.

Auvtomaticaly capture and log voltage,

L o ____ i - _— - - - - e e e e e e e
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Vn F1: 202 (V)
THD: 2.2 %
Maximum: 287 (V)
Minirmum: -285 (V)

21/01/2000 13:09:58

Vi F2: 202 (V)
THO: 3.5 3%
Maximums 284 {V)
Minimums 287 (v}

Vi F3: 204 (V)
THO: 3.2 7,

Ay

= “\\\\/
WA

Tk N

Minimum:

55,960 (4)

In F2: 25,785 (A)
THO: 22.8 %
Munimum: 40,120 |A)
Minimum: -39.600 (A}

WAVE FORM (AMSH1M9.STD)

Vi P43 224 (V)
THD: A7 'Y
Maximum: 320 (V]

Minimam: -320 (V|

21,01/2000 13:12:07

Vn F2: 225 (V)
THD: 4.1 %
Maximums 320 (V)
Minimum: <322 (V]

In'F2: 31,123 (af
THD: 18.8 %
Maximum;: 47.880 (Al
Minfmwm;: -48.480 (4]

vA

In F1: 45.048 (&)

THD: 16.4 %

Maximum: 71.280 |8}
Minimum: -71.940 (A)

In F2: 33.986 (A}
THD: 20.9 %
Maximul 5.540 {A)
Mintmum: -55.360 {2}

In ¥3: 41.400 (a)
THD: 155 %
MaXImum: 53,440 (A]
B mum: -654.920 (A)
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51/4/31-7 TI3DD NavTss
oY aoNT
GRAPHIC RMS

vn L1 (NISIMmain1.AS1) VN L2 (NISIMmain1.AS1) VN L3 (NISIMmain1.AS1)
In L1 (NISIMmaini1.AS5I1) In L2 (NISIMmain1.AS1) In L3 (NISIMmaini1.AS5I1)
232
230
228
226 -
60—
a0
P
zo-[- ‘
oL, | i e — T
VWed 8 Thu 9 Fri 10 Sat 11 Sun 12 Mon 13
Apr 2015 Date of sample
Selected Variable: In L2 (NISIMmain1.AS5l1)
Act 1 08/04/2015 11:00:00 From : O7/04/2015 12:06:54 To : 13/04/2015 09:24:00
Act 1 61.446 (A) Maximum : 62.279 (A) Minimum : 1.855 (A)
OIT2Y MDD PPID C1ImNm Mty
TOTAL HARMONIC DISTORSION (NISIMmain1.AS5I)
%\Vn L1 %\Vn L2 2%Wn L3 %In L1 %In L2 %In L3
[}
E 58
=
= o-m

70+

60—

50+

40

% THD

30+

20+

10

o]

Apr 2015 Date of sample

Selected Variable: %Vn L3
Act - 07/04/2015 12:12:00 From - 07/04/2015 12:06:54 To : 13/04/2015 09:24:00
Act - 2.5 (%W THD) Maximum - 32.0 (% THD) Minimum - 1.7 (%V THD)
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WAVE FORM (NISIMmain1.AS5l)
08/04/2015 11:00:00

Vn F1: 228 (V) Vn F2: 229 (V) Vn F3: 230 (V)
THD: 2.0 % THD: 2.3 % THD: 2.4 %
Maximum: 326 (V) Maximum: 331 (V) Maximum: 330 (V)
Minimum: -326 (V) Minimum: -331 (V) Minimum: -329 (V)
00 E
= — /ﬁx/ A —
0o
| | | | | | | | | | | | | | | | f/\ | | | | | IM |
In F1: 59.308 (A) In F2: 61.374 (A) In F3: 63.498 (A)
THD: 5.3 % THD: 4.8 % THD: 5.2 %
Maximum: 82.000 (A) Maximum: 87.120 (A) Maximum: 90.520 (A)
Minimum: -82.280 (A) Minimum: -87.280 (A) Minimum: -94.040 (A)
Act : -25 (V) Maximum : 326 (V) Minimum : -326 (V)
713907257 NTIYD Ny NY1°I100 NPIonN
HARMONICS (NISIMmain1.A5I)
08/04/2015 11:00-00
| [ | | | | ||
9%Wn L1 %Vn L2 %Wn L3 %In L1 %In L2 %In L3
20
15E
210+
05-F

%ln

2 3 4 =] 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Vn F1: 227 695 (V) Vi F2: 228 858 (V) Vn F3: 229518 (V)
In F1: 59.308 (A) In F2: 61.374 (A) In F3: 63.498 (A)

Selected Variable: %Vn L1
Act: 2 From @ 2 To 30
Act : 0.054 (%Vn) Maximum : 1.763 (%Vn) Minimum : 0.013 (%Vn)
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APPLICATIOMNS

The installation of filkers FB2 can be made in senes with a single-phase line or senes with the neutral of a thres-
phase installation. Fig. 2 shows several applications of the FBE2 a single-phase line and an three-phase line.

| mwpa

Gustre oe e
[l

Fia {—'_—

- I | |

i
BN Tl - R -_. =1 ‘- - -
FE3 in & single-phass line of computers FEBEZ in a thres-phase line of computsrs
L | .
Eunashvis s A -n E_J- =
waekin I 1
L
&4 Gusdra de faja L¥
H _| ] E= I
C T - o

T

L

FB3 in a single-phase line with one or several LUPS

FB3 in a thres-phase line with several discharge ghts

Fig 2 - Connection of filters FB3 fo 5

ngle-phase lines and three-phase linss
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In this application was request to fiker 3r hamonic generated by diverse single-phass loads like computers, P

JOBN hOTJn - BT AT

V0B MK KBIJ3 VIV DRRT BRTTA

IN3E 215y E 23210 'nE prasly

etc. that criginated heating of the neutral line amnd triping of Herat lsakege protections.

itheoust Filter

Fechs, SOCEMCE - 34520
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REACTORS FOR FILTERS p=7 %
TYPES FOR 400 V ac MAINS
CODIGO TIPO m PARA CONDENSADOR | kvara 400V | PERDIDAS
CODE TYPE FOR CAPACITOR kvar at 40 LOSSES
666011 |R- 10-400 | 15 1,25 kvar / 460 V 10 50 W
686012 |R- 15400 | 22 19 kvar/ 460 V. 15 5TW
666013 |R- 20400 | 30 25 kvar/ 460 V 20 76 W
666014 |R- 25400 | 37 30 kvar/ 460 V 25 MW
666023 | RB- 30-400 | 45 37 kvar / 460 V 30 120W
666024 | RB- 40-400 | 60 50 kvar / 460 V 40 145W
666025 | RB- 50-400 | 75 62 kvar/ 460 V 50 185 W
666026 | RB- 60-400 | 90 74 kvar / 460 V 60 205W
666027 | RB- 80-400 | 120 100 kvar / 460 V 80 235W
666028 | RB-100-400 | 145 125 kvar / 460 V 100 250 W
666029 | RB- 120-400 | 175 150 kvar / 460 V 120 295 W
Tipo Para var *
“ode Type For reactors @oov) |
051 CF 46/12,5 R-1 10
666 052 CFa6/19 R - 15-400 15
666 053 CF 46/25 R - 20-400 20
6 66 054 CF 46/30 R - 25-400 25
666 055 CF 46/37 R - 30-400 30
668 056 CF 46/50 R - 40-400 40
666 057 CF 46/62 R - 50-400 50
666 058 CF 46/74 R - 80-400 60
6 66 059 CF 46/100 R - 80-400 80
Cadigo Tipo Para inductancia var *
Code Type P @s0v)
6 66 061 CF26/6,3 R-5230 5
6 66 062 CF 26/ 125 R-10-230 10
6 66 063 CF 26/ 18 R-15-230 15
6 66 064 CF 26/ 25 R -20-230 20
6 66 065 CF 26/ 30 R-25-230 25
6 66 066 CF 26/ 37 R - 30-230 30
6 66 067 CF 26/ 48 R-40-230 40
6 66 068 CF 26/ 60 R - 50-230 50

TECHNICAL CHARACTERISTICS

Working voitage (4n) 4680 V
Frequency = S50 or 60 H=z
Working temp. —25 7 +40 “C

Test voit. between lerminals 2.15 U100 s
Test volk. to eanh 3 KV {10 s)
Dielectric losses 0.5 W / kvar

Enciousure stoel sheet tmm epoxy painted
Protection e a2
Dimensions See g 2 and @able

Weight
ards: VDE OS60. BS 1650.
IEC 70/70 A. UNE-EN 60 831
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