New Clamp Sensor Yields Supetior Frequency Respornse

Multipurpose Power
Meter Does Inverfor
Measurement Too!
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The compact and lightweight 3165 Clamp
On Power Hi Tester is provided with all
measurement functions and data processing
capabilities required for electric power
supervision. Its newly developed clamp
sensor and voltage input section make
possible the measurement of low frequencies,
difficult with conventional power meters.
Accurate power measurement can be
performed over a wide frequency range from
10Hz to 20k Hz. Inverter measurement is also
supported. The complete array of data
processing functions of this multipurpose
power tester makes it suitable for a wide variety
of applications, from power line maintenance
and supervision to development tests.

@ Single unit capable of measuring single
or multi-phase power lines (up to
3-phase/4-wire line)

® Allows measurement over wide range
of frequencies, from 10 Hz to 10 kHz

® Wide span of measurement ranges,
from 2A to 200A/200W to 240 kW
(when used with the 9272 Clamp On
Sensor)

@ Calculates and displays or records
apparent and reactive power, watt-hours,
power factor, and frequency

@ Large LCD panel allows simultaneous
display of a variety of measurements

® Choice of RMS or average rectification
for effective voltage and current

® User-selectable scaling, comparator
settings, and output (digital/analog or
analog only)

@ Printer provides data and graph printing
and analog recording

® Allows realtime control of watt-hour
meter and printer

® Direct reading made possible by
the PT and CT ratio multiplication
function

@ Built-in RS-232C interface

sold separately.

LCD with two display
modes, for
measurement and
setting respectively

9365 Carrying case, with space
for the main unit and
accessories

M Sold separately.

A Multipurpose Power Tester You
Can Carry With You Anywhere

Provided with all measurement
and data processing functions
required for power supervision p

Clamp-on sensor and voltage

cord connector permitting the
measurement of single-phase
to three-phase four-wire lines.

M The clamp sensors are

Basic Concept

Compact and
lightweight B

Does the job of
several different
units p

4 From single-phase to
three-phase four-wire lines

« Built-in printer
4 Wide measurement range

All-in-one

From voltage and current
measurement to demand
processing b

Control panel.

Pullout connection guide
plate

Printer with instantaneous
The new alligator-type voltage clip minimizes value recording, totalizing
exposure of metal parts, and maximizes safety. ~ processing and analog
(Conforms with [EC 348) recording capabilities
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Normal Indication

Enlarged Indication

P1 Instantaneous value

The instantaneous value is displayed for all

parameters, except integrated values. Line
voltage and average current are also

Four parameters (two for
integrated value) can be

selected for each item on
the main menu and

M2

PSR nE e <ORERL UALUEY) M 2 SETTING MENU 33
D2iTESI1 U AZi.TIA A U ¢ G.80skUA 0 5 0 d_ 0 8 0 Bk QESETTING HEHLI GiREAL TIME
USi2e913 U RSHISIE A Gar: EleZSkoae - &l L:HiIDE BESPLAY E'Rs i
H oy (YT H =
: % 12 £ % T OTAL-RECORD
IR TR ; 0626 L
IPIW-F  200Urms  S@Arms  #A 3P3M-3  206Urns  SAArms M1 St COMPARATOR

Parameter List

Enlarged display
parameter selection

Printer

: : displayed inenlarged o
displayed for three-phase lines. e M3
A\V4 Integration-Summary o
PR S
2 <MAg, UALUES 3 M4 Recorder e
Ulezid.4 U BIE2OS3EATA W s @518k gt e
U2:31371 U nz:eZi853 A uA i @.e2dkln 7 \ W S
USi21n2 U ASILISS2 B uaer mieddioar Frequency -Scaling- " o
: Faf: "B He D/A output ‘W%w
SP3M-3 ze@Urms  S6frns  #A M5 i
P2 Instantaneous maximum value | - Comparator s N
&
The instantaneous maximum value is M6 N
displayed for all parameters, except e
integrated and average values. ealtime
v M7 R W Help print
. = Prints each
Number of display averaging
P3 <<MIN. WALLE C<MBH. URLUE S > = measured
Ut 5232.9)5 "ﬂi‘“;éﬁf?u operations- parameter
e e paniele i mg| Power value offset etc. settings.
PFE th.a%2 PF :@,234
F«R: 59.3 Hz FsA: ed.1 Hz
SEF3M-3  ZopUrms  Sofrms  #A RS-232C
P3 Instantaneous minimum/
maximum values —_— i 6
Displays instantaneous maximum and SIEGLION anc St ol pArameters o W Manual pri
minimum voltage, power factor and measurement and printing is performed, as Prints the insta
frequency values. well as scaling setting, D/A output selection, raximum,minir
V comparator setting, ete. integrated and
F4 < INTEG G values of each
REAL_TIHE YRR o HoE o parameter.
693 13112 gEBE. mkh Wt S16.3 W T N4 ‘7
13698.mUAh  UA & B21.8 UR & v
BTl B 55 v o i
= — e (DExlernal control  @Analog output ERS-202C
IP3IW-3 29@U§;s46m*§aﬂrm:n %ﬂﬂ? & terminal terminal {2V DG/i.s.) interface

(D Integration processing and printing can
be externally controlled.
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Current 1 to 3, Effective /Reactive/Apparent Power,

, and Frequency

 Data are Simultaneously Displayed on the LCD,

Power Line Condition at a Glance,

Printer Function

One item among integrated values, totalizing
and measurement record can be selected for
printing. The help printing function prints
settings for each parameter, and the manual
printing function records Instantaneous
values. Since integration, totalizing and record
printing can be controlled in real time, data
collection can be carried out with no human
supervision. In the event of a power failure,
interruption and restoration times are printed,
and measurement data are kept as well.

# Integration time from one minute to
1000 hours (Integration time settable

N in units of one minute; maximum
4650 hours when using manual

, el stopd. "

& # Printing interval from one

o minute to 1000 hours
(Printing interval settable
in units of one minute.
If printing all items,
minimum interval
is two minutes.)

BPT and CT Ratio Multiplication Function

Voltage, current, active power and other

parameters can be read directly when a

measurement is performed by means of a PT

ora CT.

B Switching between Active and Average
Voltage and Current Values

The rectification method can be switched for

either active or average voltage and current

measurement,

[l 3-voltage, 3-current, 3-power
Measurement Method

Besides the 2-power measurement method,

the 3-voltage, 3-current, 3-power method,

using the virtual neutral point as a reference,

is also supported for measurement of three-

phase four-wire lines. This is especially

effective for unbalanced lines.
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HEMeasurement items and equations

Voltage
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Demand maximum power

Note) V: line voltage, v: phase vollage, A: line current, VeveA: vector values, * V » kv - % A: average values



Using a Clamp-on Power Meter to Reduce Power Consumption

Aren’t You Wasting Electricity ?
Review Your Electrical Installation
and Save Lots of Energy

The 3165 Clamp On Power Hi Tester permits easy
measurement from the receiving end to the

terminal load.

The first step towards the rationalization of
electricity consumption, an important factor
in energy saving, is to grasp the current
situation by actually measuring the power
line. By analyzing the various electrical
parameters obtained and the power factor,
basic power unit, and load factor values, the
current power usage situation and any
problem points can be made clear. The 3163
can supply all these data, making it easy to
ia_ccuz‘ately analyze and evaluate the power
ine.

M Three Indexes to Evaluate Power
Usage
1. Power factor

At most factories, power factor improvement
measures are taken at the high-voltage end,
that is the power inlet. However, power
factor improvement at low-voltage lines is
also important.

2. Basic power unit
The basic power unit is the ratio of power
consumption to production. This is a cost-
oriented index, which must be adjusted
according to production characteristics from
the integrated power amount.

3. Load factor

Indicates the degree of utilization of the load
during a certain period, and is an important
index for estimating electrical charges. The
load factor or the load curve must be
calculated for each power terminal load.

Energy Saving and Power Supervision

Indexes Indexes

[Adual I Primary J | Secondary

Measurement

Reactive power

Integrated power

« Variation of
power demand

L]

.

Maximum power

Voltage-Current [
Effective power

® Efficient use of electrical installations
and equipment (transformers, motors,
etc.)

@ Installation of phase-advance capacitors

@ Introduction of power factor control
equipment

@ Reduced wiring and transformer losses
® Increased availability of electric

equipment and its efficient utilization
® Improved power supply quality

3165

Clamp On A Power units
Power NElagEgowEr Power cost
Hi Tester

Consumed power

Load factor

@ Improvement of the load factor

® Prevention of energy losses, and reuse of
energy

® General power supervision

®Easy assessment of the power usage
situation

@ Acquisition of cost analysis material for
each product and each process

@ Reduced product costs

@ Extension and improvement of operation
time

@ Maximum power control and time-
dependent operation

@ Improvement of equipment availability
factor

® Reduced receiving-end and wiring
installations capacity and cost

e Efficient operation of installations and
equipment

®|ntegral rearrangement and diversion of
installations

® Switch-over to high-efficiency installations
and equipment




Measurement lines: 1p2W. | ¢3W, 3¢3W, 3gp4W
Measurements: - Voltage, current, effective power,
reactive power, apparent power,
power factor, watt-hours, frequency
+Instantaneous maximum value of
each item
«Instantaneous minimum value of
voltage, power factor, and frequency
Measurement ranges: Voltage-100/200/400V (manual)
Current-2/5/10/20A, 20/50/100/200 A
(manual/auto)
(20/200A switched manually when
using the 9272 clamp-on sensor)
Power-Depends on measurement
mode and voltage/current range
Frequency 100Hz/1 kHz/10kHz
(mrznua.]."aum)

Accuracy: Voltage +0.5%rdg. +0.2%{s.
23°C+3°C Current +0.5%rdg. +£0.2%fs.
45 to 66Hz Power +0.5%rdg. +0.3%fs.

Realtime clock +100ppm (25°C)
Frequency +0.5%rdg. +1dgt.
Integrator £0.5% rdg. £ 1 dgt.
Integration interval £0.02% £1s
Note) When used together with the 9272 (or 927[} 9271)
resulting accuracy is the sum of the accuracy of the 9272
(or 9270, 9271).
Frequency characteristics: (deviation from accuracy)

Frequency Voltage | Current | Power
10 Hzto 20 Hz | £1.5% | £1.5% | £1.0%
20 Hzto45 Hz | +£0.5% | £0.5% | £0.5%
66 Hzto 1kHz | +0.5% | +0.5% | +0.5%

IkHzto 10kHz | +£2.5% | £1.0% | +1.0%
10kHzto 20kHz | £3.5% | £2.0% | +1.5%

Temperature coefficient: +0.05% f.s./°C or less

Effect of power factor: +1.0%rdg. (at 55 Hz,
power factor=0.5)

Crest factor: Voltage 2 or less
Current 3 or less
Power Same as voltage and current

Valid measurement ranges: Voltage 10% to 150%
of range setting
Current 10% to 150% of range
setting
Power 10% to 125% of range
selting
Frequency 10% to 100% of range
setting

Input impedance: Voltage approx. 1 MQ)

Current approx. 270 k)

Maximum nondestructive input: Voltage peak of
approx. 850 V (continuous)
Current peak of approx. 12 V
(continuous)

Operation temperature/humidity ranges:

C, RH80% max.

(no condensation)

Approx. 2.2s (analog output

response)

Approx. Is (indication sampling)

Analog output 2 V DC/fs.

(selectable among VA, var, PF,

FRQ, Vave, Aave and Wos)

External control: Integration and recording start/

stop, data reset, printing command

Thermal graphic printer

RS-232C

(Asynchronous Communication)

Insulation resistance: 100 M min. at 500 V DC
(between the voltage input terminal
and the case, between the voltage
input terminal and the eurrent
input terminal, between the voltage
input terminal and the output
terminal, between the case and the
power source, and between the
output terminal and the power
source)

Dielectric resistance: 2.2 kV AC/one minute
(between the voltage input
terminal and the case, between the
voltage input terrninal and the
current input terminal, and between
the voltage input terminal and the
output terminal)

Response time:

Data output:

Printer:
Interface:

Power requirements: 85 to 250 V AC (45 to 66 Hz)

Power consumption 30 YA max.

Dimensions and weight: 250H » 360W x 120D mm,

Accessories:

— Note

approx. 4 kg

9178 voltage cord (3 m) 1, 0.3-A

midget fuse (with 'lrc-extmgmshmg

material) 2, 9223 recording paper
1 box (30111, 5 rolls), Power cord 1

Measurement is not possible with only
the 3165. It requires one or more
optional (9270, 9271, 9272) clamp-on

9270 Clamp on sensor (with case)
9271 Clamp on sensor (with case)
9272 Clamp on sensor (with case)

9223 Recording paper (30m, 5 rolls)
9365 Carrying case
9360 Carrying case (for clamp sensorx 3)

S 9290 Clamp on adapter
(for large currents over a wide frequency range)
B Range Table
2.000 kW| 5.000 kW | 10.00 kW| 20.
4.000 KW| 10.00 kW | 20.00 kW | 40.00 kW
4.000 kW | 10.00 kW | 20.00 kW | 40,00 kW
6.000 kW| 15,00 kW | 30.00 kW | 60,00 kW
4.000 kW /| 10.00 KW/ 20.00 kW | 40.00 kW
: i 8.000 kW | 20.00 kW | 40.00 kW | 80.00 kW
343W | 800.0 L000 kKW | 4,000 kKW | 8,000 kW | 20.00 kW | 10.00 kW | 80.00 kW
3¢4W | 1,200 kW| 3,000 kW| 6.000 kW | 12.00 kW | 30.00 kW | 60.00 kW | 120.0 kW
1¢2W | 800.0 W/ 2,000 kW[ 4.000 kW| 8.000 kW | 20.00 kW | 40.00 kW | 80.00 kW
1¢3W | 1.600 kW | 4.000 kW | 8.000 kW| 16.00 kW | 40.00 kW | 80.00 kW | 160.0 kW
3¢3W | 1.600 kW| 4.000 kW| 8.000 kW | 16.00 kW | 40.00 kW | 80.00 kW | 160.0 kW
3PpAW | 2.400 kKW| 6.000 kW[ 12.00 kW) 24.00 kW | 60.00 kW] 120.0 kW | 240.0 kW

NDtE'Inputs up to 150% (for voltage and current) or 125% (for power) are possible in all ranges.
® Analog output voltage is 2V DC/Ts. for each range.

9272

Cord length: 3m

R

Cord length: 3m

H 9290 Clamp on adapter
specification

Cord length: 3m

The 9290 is a 10:1 clamp adapter for high-precision
measurement of currents up to 1500A AC,

10A ACQVI20A) 2004 AC[2V/200A) | 204 AC[IVI20A) 2004 AC(ZV/200A)

+0.5%rdg. £0.05%
+0.2°max (phase)

% [.s. (vibration amplitude)

t10Hz 10 0kHz +1.0%, 403" max.
at $Hzto SOkHz £25%, 10 max.

at 10Hz o 1kHz +1.0%, +05" mas.
at SHzto 10kHz +25%, £20°max.

0to 50 Arms [0 10 300 Arms | 010 60 Arms |0 10 300 Arms
100 Arms | 500 Arms 400 Arms (for 10s)
| Less than 02m % | Less than 0.02m Less than 0.02 mQ)
Less than +0.05% f.s./°C
+0.3% max. +1.5% max.
20mA 200mA .
1 equivalent typ | equivalent typ 2a/equivalent tyn
600V AC

# 6mm, 30 20mm busbar mas.
174H %62W % 33Dmm-approx. 420 ¢

$20mm max.
60H % 145W % 33Dmm-approx. 230g

Measurement range 0to 1500 A AC

CT ratio: 0:1

Measurement time: Continuous below 1000A,
within 5 minutes at 1500 A

Maximum circuit voltage: 600 V AC

Accuracy(23°C +3°C): Amplitude: 1.5%rdg.

( 10 A to 1500 A.) Phase: 1.0° max.
43 Hz to 66 Hz
Frequency characterlstlc: {deviation from accuracy)
aplltude 1% rdg. (40 Hz to | kHz)

2.5%rdg. (20 Hz to 4 kHz). Phase:
1.0°max. (40 Hz to 1 kHz) 3.0°max.
(20 Hz to 4 kHz)

Effect of conductor position Within: 1% max.

Effect of external magnetic fields: 0.8 A equivalent
(at 400 A/m)

Dielectric resistance: 2.2kV AC (between the core
and the case)

Core opening: ¢ 35mm, accepls up to 80 mm-wide
busb:

uspar
Dimensions,weight: 194H x 99W x 33D mm,
approx. 500g
Accessories: 9148 carrying case |, Marking bands 6

HIOKI E.E. CORPORATION

HEAD OFFICE: 81 Koizumi, Ueda, Nagano, 386-11, Japan
FAX. 0268-28-0568/TEL. 0268-28-0562

DISTRIBUTED BY

All information correct as of Aug. 5,1994. All specifications are subject to change without notice.

F3165E3-48B-03K  Printed in Japan



