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Introduction

Thank you for purchasing this HIOKI "3165 CLAMP ON POWER HiTESTER."

To get the maximum performance from the unit, please read this manual first, and keep this at hand.

Also, please observe the cautions below to ensure a safe and efficient operation.

Inspection

Upon receiving the 3165, check to make sure that it has not been damaged during transportation.

Inspect the panel switches and terminals with special care.

If the unit is damaged or it does not operate according to the specifications, contact your nearest

dealer.

A WARNING

This instrument is designed to prevent accidental shock to the operator when
properly used. However, no engineering design can render safe an instrument
which is used carelessly. Therefore, this manual must be read carefully and
completely before making any measurement. Failure to follow direction can
result in a serious or fatal accident.

Transporting the Unit

When transporting the unit, use the original wrapping material.

Cautions on Operation

H» W

/\ caution

. A PT and a clamp-type CT are used for input. Since they cannot transmit a

direct current, signhals with a DC component (full- or half-wave rectified
signals, etc.) cannot be measured.

. In this unit, the reactive power (var), apparent power (VA) and power factor

(PF) values are calculated from the voltage (V), current (A) and active power
(W) readings using the equations given in the specifications. These values
may differ from those obtained with meters using a different operating
principle or different equations.

. Before measuring, always confirm the range to prevent wrong inputs.
. Observe the maximum voltage and current input ratings.
. Be careful to prevent electric shocks and short-circuit accidents. For added

safety, a fuse has been inserted in the middle of the power cord. If it blows,
replace it with another fuse of the same rating (0.3 A, 250 V, with
arc-extinguishing material).




6. This unit is not suitable for measurement of high-voltage lines, and such use
would be dangerous. Also, holding a naked wire in your mouth is dangerous
even for low-voltage; avoid it.

7.. Since the electromagnetic field of transformers and high-current lines may
affect the unit, make your measurements as far as possible from such items.

8. Do not apply voltage to any part of the unit except the voltage input terminal.
It may result in unit damage or personal injury.

9. Protect the unit and the clamp sensor from vibration and shocks.

10.This unit may not be capable of accurately measuring frequency if the input
waveform is too distorted, etc.

Clamp Handling

Take care not to damage the core. Its characteristics may deteriorate if it receives a strong shock.



Chapter 1

GENERAL DESCRIPTION




1-1 Outline

Clamp-on power meter capable of measuring from single-phase to three-phase four-wire lines.
Small and compact, but equipped with functions to calculate reactive power, apparent power and
power factor values from the voltage, current and active power readings, as well as data
processing functions using those values. Ideal for a wide range of applications, from power line
maintenance and supervision to development tests of control devices and mechanisms.

Permits accurate measurement of low frequencies, a particularly difficult task with conventional
meters, by using a clamp sensor and a voltage input section of special design that make
measurement possible over a wide range from 10 Hz to 20 kHz.

1-2 Special Features

1. Applicable to different line types
This single unit permits measurement on single-phase to three-phase four-wire lines. The
three-voltage, three-current and three-power method is used for three-phase three-wire lines,
offering an accurate measurement even on irregular lines.

2. Simultaneous and wide display of measured values
Voltage, current, active power, reactive power, apparent power, power factor and other readings
and calculated values can be displayed simultaneously on the same screen or in wide form.

3. PT and CT ratio multiplication function
When using a PT or CT for measurement of high voltages, etc., readings such as voltage,
current and active power can be obtained directly by setting the corresponding ratio beforehand.

4. Switching between true and mean voltage and current values
The display can be switched between true and mean values for voltage and current, changing
the rectification method according to the subject of measurement.

5. Built-in printer for graph processing and analog plotting
The incorporated printer not only lets you print measurement readings, it is also capable of
demand totalizing printing and graph printing, and an analog plotting can be obtained without
connecting an external recorder.

6. Complete array of output terminals
Voltage, current and active power outputs are provided. Calculated data can be output in analog
form using the D/A output. This is very useful for the relay output of a comparator and other
recording and control applications.

7. Real-time control
The integrator, printer and other components can be set to start at a predetermined time.

8. Permits accurate measurement of distorted waveforms from inverters, etc.
A wide-range clamp-on sensor and voltage input section are used, making measurement
possible from several kilohertz to several tens of kilohertz.

9. RS-232C
Except for the power switch, almost all functions can be controlled remotely through the
RS-232C serial interface.

10. Backup

Thanks to the built-in battery, the settings and the integrated and totalizing values, etc. are kept
in the memory. Also, if a power failure occurs during integration, totalizing, printing, etc., these
operations are restarted once power is restored.



1-3 Specifications

Measurement lines
Measured parameters

Measurement ranges

‘192W, 1¢3W, 3¢3W, 3 ¢4W
: Voltage, current, active power, reactive power, apparent power,

power factor, integrated power, frequency

: Voltage (manual ranging)

100/200/400 V

: Current (manual/auto ranging)

2/5/10/20 A (with the 9270 or the 9272 in 20-A range)
20/50/100/200 A (with the 9271 or the 9272 in 200-A range)

: Power (auto ranging) .

Determined by the measurement mode and the combination of
voltage and current ranges

: Frequency (manual/auto ranging)

100 Hz/1 kHz/10 kHz
Accuracy 1 (23°C £ 3°C, 45 to 66 Hz)
: Voltage: +0.5% rdg. 10.2% f.s.
: Current:  +0.5% rdg. 20.2% f.s.
:Power: 10.5% rdg. 10.3% f.s.
: Real time: 1100 ppm (25°C)
: Frequency: +0.5% rdg. £1 dgt.
: Integrator: 10.5% rdg. £1 dgt.
: Integrating time: +0.02% 1 s
Frequency characteristics (deviation from standard accuracy)
Frequency range Voltage Current Power
10 to 20 Hz +1.5% +1.5% +1.0%
20t0 45 Hz +0.5% 10.5% +0.5%
66 Hz to 1 kHz +0.5% 10.5% +0.5%
1k to 10 kHz +2.5% +1.0% +1.0%
10 k to 20 kHz +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 orless

: Current: 3 orless
: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 setting
: Frequency: 10% to 99.9% of range setting
* Auto ranging
UP operation: 150% of A range or more; FRQ is 100% of
range Or more
DOWN operation:  20% of A range or less; FRQ is 10% of
range or less



Input impedance

Voltage: approx. 1 MQ
Current: approx. 270 kQ

Maximum nondestructive input

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

Operation temperature/humidity ranges

Response time

Data output

External control
Display

Printer

RS-232C

Insulation resistance

Dielectric resistance

Power requirements

Dimensions
Weight
Accessories

0 to 40°C, 80% max (no condensation)

Approx 2.2 seconds (in response to an instantaneous input changing
from zero to 100% fs., the time for the output level to reach 90%)
Approx. 1 second (indication sampling)

Analog output 2 VDC/fss. (V1, V2, V3, Al, A2, A3, W)

D/A output 2 VDC/fs. (selectable among VA, var, PF, FREQ, Vave,
Aave and Wos)

Integration and plotting start/stop, data reset and printing commands
Character LCD w/backlight (8 lines X 40 characters, dot matrix)
Thermal graphic printer (8 X256 dots)

Start stop transmission

100 M Q min at 500 VDC (between the voltage input terminal and the
case, between the voltage input terminal and the current 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)

2.2 kVAC/one minute (between the voltage input terminal and the
case, between the voltage input terminal and the current input
terminal, and between the voltage input terminal and the output
terminal)

85 to 250 VAC (45 to 66 Hz)

Power consumption: 60 VA max.(when using a clamp sensor)
Approx. 360W X 120H X 250D (mm)

Approx. 4kg

9178 VOLTAGE CORD (3 m)

Two 0.3 A/250 V midget fuses

(with non-arcing type 5.2 dia X 20 mm)

9223 RECORDING PAPER 1 box (5 rolls)

Power cord



Data Display and Equations
Mode 1P2W 1P3W 3P3W -2 3P3W-3 3P4W
Voltage Vi Vi V1 Vi Vi
ge (V) v2 v2 V2 V2
V3 V3
sV ( V1+V2+V3 ) w( V1+V2+V3 )
3 3
A2 A2 A2 A2
A3 A3
*A( Al+A2+A3 ) *A( Al1+A2+A3 )
3 3
Active V1 Al V1eA1+V2+A2 | VIeA1+V2¢A2 | vI<Al1+v2+A2+ | vieAl+v2-A2+
power (W) V3 * A3 V3 «A3
Apparent
PP V1Al VisAl+V2-A2 V312(V1-Al+ V33 (VI+A1+V2 | vI+Al+v2-A2+
E’\"/‘X‘)’r V2.A2) «A2+V3.A3) v3+ A3
Reactive VAT W — - - «
power (var)
Power w - - - -
factor (PF) VA
Load Overall average power
100
factor (LF) Demand maximum pov.verx « « « «

Note  V: Voltage between lines; v: Phase voltage; A: Line current; V, \'r. A Vector values; *V, *v, *A: Average values

3P3W-2: Indicates 2-voltage, 2-current, 2-power measurement

3P3W-3: Indicates 3-voltage, 3-current, 3-power measurement




1-4 Internal Configuration

Fig. 1-1 shows the internal configuration of the 3165.

A PT using the AC zero-flux method and a clamp-type CT (9270 series sensor) are used for the
voltage and current input sections of this unit, respectively. They ensure good characteristics over a
wide frequency range from several hertz to several tens of kilohertz.

Each measured voltage and current input is processed in an isolated way in its corresponding input
section, then it is converted to the specified signal level at the appropriate range amplifier and sent
to the power calculator and RMS value converter circuits. Active power on a three-phase three-wire
line can be calculated either from the voltage between lines and the line current using the
two-power method, or by a three-power method which takes the virtual neutral point as reference.
In measurement modes using this latter method, voltages detected at the various channels become a
phase voltage with the virtual neutral point as reference. Therefore, vector calculations required to
obtain the voltage between lines from that voltage are performed by a separate circuit.

At the RMS value converter circuit, an exclusive analog calculator IC is used to obtain either the
true or mean rectified RMS value.

The obtained RMS values pass through the output buffer, then they are sent to the output terminals
as DC 2 V/f.s. analog outputs.

At the power calculator circuit, voltage and current multiplication is performed for each channel by
an analog multiplier, the outputs from each channel are added at the adder circuit, then they are sent
to the output terminal as a DC 2 V/f.s. analog output.

At the frequency measurement circuit, the period of the input voltage or current waveform is
detected by a comparator, then the detection signal is sent to the digital section. Since this circuit
might be unable to accurately measuring the fundamental component in a signal with many
harmonic components, a low-pass filter circuit is included to suppress these components.

The overload detector circuit checks at the voltage and current range amplifier outputs whether a
signal beyond the circuit operation levels is being input. When it is, the circuit sends a detection
signal to the digital section.

At the digital section, voltage, current and power analog output signals are converted into digital in
sequence by the A/D converter, and the resulting data are sent into the CPU. These data are then
used to calculate apparent power, reactive power, power factor and integrated power, which are
finally displayed.
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Chapter 2

COMPONENT NAMES
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2-1 Front Panel

Clamp sensor connector

Connect the optional 9270 clamp sensor here.

The connection method depends on the measured line. Refer
to the Connections section in Chapter 4 or to the instruction
plate in the main unit to ensure correct connections.

r—Voltage cord connector

Connect the attached voltage connector cord
(9178) here. Lock it firmly in to prevent it
from getting off.

N
|
| |
Printer
Built-in thermal
[ I printer for
L ] 80-mm-wide paper.
! ! PP
HHIOKIL 3165

Liquid-crystal display
8-line x 40-char. dot
matrix LCD (with EL
backlight).

Connection instruction plate

Explains the connection method for

each measurement mode. To read,
pull the knob towards you.

Control panel
To operate the display, the printer, etc.

—-12 -

~-POWER switch
Press to turn the unit on and off.



2-2 Control Panel

——@ Input overload —® Soft keys
indicator lamps
EL] | = '__r: — (oriTeR |
sy MODE ‘ v ' ! A ' FREQ harA ERROR
oven A T - ® PRINTER keys
= @) | ~

( INTEGRATOR/TOTAL/RECORD CURSOR @

@ Display selector keys
©® KEYLOCK key

——® CURSOR keys

—® Integration keys

A Precaution

After pressing a key, always check whether the entry has been accepted.

* Key input is limited with some operation modes. For details, see page 140, "Keys valid in each
mode"

® Soft keys.

155 .i@i
"" ()

J
witcuatom rorm atcomo ) [CURSOR ] p—

e @ G_] Du L] e [f:‘jf,]
)| =e =E

-----

: Mode selector key

Selects the method for connection to the measured line (single-phase, two-wire to
three-phase, four-wire). The mode changes in the following sequence as the key is
pressed repeatedly.

r —1P2W — 1P3W — 3P3W-2 — 3P3W-3 — 3P4W

—

_13-



: Voltage range switch

Use this key to set the voltage range.
The voltage changes in the following sequence.

E — 400V — 200V — 100V —

It is not possible to set a different range for each channel.

@ : Current range switch
Use this key to set the current range.
Ranging can be set to either auto or manual. Available ranges depend on the sensor
used, as indicated below.
¢ Available ranges
When using a 20-A sensor (9270 or 9272 in 20-A range)

[—-—>AUTO—)20A-—-)10A—)5A—)2A—|

When using a 200-A sensor (9271 or 9272 in 200-A range)

r — AUTO — 200A — 100A — 50A — 2OA—‘

It is not possible to set a different range for each channel.
Do not use sensors of different range (or 9272 sensors set to different ranges) at the
same time.

: RMS/mean value switch

Selects the rectification method for voltage and current. When "mms" is shown to the
right of the range indication, the true RMS value is displayed. If nothing is shown, the
mean rectified RMS value is displayed.

: Frequency measurement mode key
Use this key to choose whether frequency measurement is to be performed in the

voltage or current mode. When auto ranging is used, a "#" is shown to the left of the
measurement mode indication.

#A

— —
EEErN

Current Frequency Measurement in the Auto Range Mode

14 -



DATA
HOLD

: DATA HOLD key

Press to freeze all displayed data. The "HOLD" indication will appear on the display.
The display mode can still be switched in this condition. To release the display, press
the DATA HOLD key again.

In the hold condition, integrated values are frozen on the display, but integration is
continued. Therefore, it has not effect on integration time or results.

Data might change in the hold condition under certain circumstances. For details, refer
to the sections on integrating functions (page 53) and totalizing processing *page 61).

@ Display selector keys

NORMAL
WIDE

: MEASURE/MENU mode switch
Switches between the measurement and setting modes. If you press it twice, you will
return to the same page you were before.

: NORMAL/WIDE switch
Switches between normal and wide display in the measurement mode. Refer to Wide

Display Function (page 56).

® CURSOR keys

@ : Cursor keys

@ Use them to move the cursor in the setting mode. The cursor moves only for

@ setting; use @ and @ to change setting items, and and @ to move

between digits.

. @ : UP/DOWN keys

To move to the next or previous page in the measurement and setting modes, and
to change numerical settings in the setting mode.

-15-



START
rop

DATA
RESET

: START/STOP key

Starts and stops processing in the integration, totalizing and plotting modes. This key
works only in the measurement mode.

When pressed with the starting mode set to manual, the ?! indication lights and
processing starts immediately. In the auto starting mode, the ' indication flashes on
and off showing that the unit has entered the standby condition. When the set time
arrives, the ' indication remains lit and processing is started automatically.

: DATE RESET key

Resets integration value, integration time, and instantaneous maximum and minimum
values. Use it to clear old data before starting a new integration. The integrated value

and the elapsed time are reset to 0. Instantaneous maximum and minimum values are

set to the current values.

Reset is not possible when the &' indication is lit or flashing. Be sure to press the

key before to stop processing.
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® PRINTER keys

E“f}i"‘“

T

== B @

i im "“J

[ 1)) ﬂjlvlﬁ-@%
el } L (=) (-] J=3|(=)

STOP
CONT

HELP

: STOP/CONT key

Use this key to stop and restart the printing operation (it does not work in the plotting
mode).

This key stops printing compulsorily, even if data have been output only partially, after
the current line is printed to the end.

The interval operation ( ' indication lit) is also interrupted by this key (the 7
indication goes out). Press it again to restart the interval operation: In case the set
processing time runs out while operation is interrupted, however, printing cannot be
restarted by pressing the STOP/CONT key.

If the *=" indicator is lit, pressing this key will reset the printer.

: MANUAL printing key

Use this key to print data measured within a specified period. The parameters to be
printed can be selected at the printer page (M2 «PRINTER») of the menu. Manual
printing is not possible when the ™ is lit or flashing, and during printer operation (see
page 80).

: HELP printing key
Prints out a list of settings. Help printing is not possible when the ' is lit or flashing,
and during printer operation (see page 77).

: Paper FEED key
Press to advance the paper. One line is fed in each time this key is pressed. Paper feed is
not possible when the T is lit or flashing, and during printer operation.

: Printer ERROR indicator
Lights to indicate a paper jam or paper empty condition, and other printer troubles.

Proceed as explained under Notes on Operation, page 95. The , and
keys do not work when the ‘T indicator is lit.
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® KEYLOCK key

¥
§
(]
!
H
]
<
=
g
£

: KEYLOCK key

Blocks all key entries. When pressed, the i indicator lights. Press it again to turn it off
and cancel the key lock.
This key also resets the RS-232C interface.

@ Input overload indicator lamps

ovee v : OVERvoltage indicator lamp
Lights to warn you that a signal beyond the internal operation level has been input. It is
activated when the peak level goes beyond approx. 2.8 times the range.

oveR 4 : OVERcurrent indicator lamp

Lights to warn you that a signal beyond the internal operation level has been input. It is
activated when the peak level goes beyond approx. 4.2 times the range.
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2-3 Back Panel

—— AC power inlet

Accepts power voltages within AC 85
to 265 V (adjustment is automatic).
When replacing the built-in fuse, use
a 3-A, 250-V midget fuse with
arc-extinguishing material.

—LCD CONTRAST control
To adjust display contrast.

BACKLIGHT ON/OFF switch
Turn the backlight on to facilitate
display reading in dark places.

ittt

’@ﬂ__,

L—Ground terminal

= O
r s [ | }
=§ ' - .
C 1
-/

For safety, ground this

terminal when measuring.

RS-232C Connector
Used for connecting
an RS-232C cable.

Analog output/external control terminals
Deliver analog output signals, and permit the
external control of the integrator and the printer.

Analog Output/External Control Terminals
@ External .
~control terminals [ @ Analog output terminals
OUTPUT LCD
~
flll |
ON  OFF
BACK LIGHT
CONTRAST  =1—
O
N 8
A J/
L ——@® Analog output terminals
® Relay output terminals

@ D/A output terminals
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® Analog output terminals

OUTPUT LCD
)
EXT CONT
[ ANALOG OUT- il ]
bo THT ZD et Vi Ve Va W Rt
1 L1 BACK LIGHT
Q1010110
:r_j @ | (o] [} O.OA @ CONTRAST  tr—
o out A1 A2 A3GND O
l—olh-jwl‘;,.\é'uf L anarog our )

V1to V3, Al to A3 and W data can be obtained from these terminals, with the GND (lower right)
terminal as reference, in the form of DC 2 V/f.s. voltage signals with regard to the range. (see page
64, Analog Output)

@ D/A output terminals
QUTPUT LCD
EXT CONT )
[ B 00 L a]
BACK LIGHT

Ai A2 AaGND
LO//\—j L ’ANM.DGGJT-]

Any desired data selected from those calculated can be output as an analog signal of DC 2 V/As.
with regard to the range. (see page 65, D/A Output)

® Relay output terminals
OUTPUT LCD
~
I 0 s"E: O::‘_j, W oV v: ﬂ
BACK UGHT
CONTRAST T
o
GNO  OuT " A3GND
Condondr Cioa ourd |

These terminals are used by the comparator. The relay is turned on when the measured value
exceeds the set value. Since their current capacity is very small, do not use them for current lines.
(rating: 30 V, 0.3 A) (see page 63, Comparator Function)

@ External control terminals

QUTPUT LCD
( )
[ = ) e L
BACK LIGHT
O
m T L Ar A2 AIGND
Lomdomm St & AnaLoa our J
7

~ Use these terminals for external control of integration and plotting start/stop, data reset and manual
printing. All three terminals are controlled by active low, with the left side GND terminal as
reference. (see page 66, External Control)
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2-4 Using the Analog Output/External Control Terminals

Highly safe one-touch lock-type connectors are used for these terminals. While using the direct
connection method, not requiring banana plugs or other special connectors, they can be easily
connected and removed at one touch.

* Cable Connection Procedure

Peel off approx. 10 mm of the insulation at the end of the cable.

Push in the terminal tab with a screwdriver, and insert the cable into the terminal hole.
Release the tab. The cable will be locked.

To remove, push the tab in and pull the cable out.

Appropriate cable sizes
Single wire: 1.0-mm-dia. (AWG#18)

Stranded: 0.75 mm?
Applicable cable sizes
Single wire: 0.4- to 1.0-mm-dia.
(AWGH#26 10 18)
Stranded: 0.3100.75 mm’
(AWGH#22 t0 20)

Naked wire dia.: 0.18 or less
Standard peel-off length 10 mm

Push in the tab

-21 -
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Chapter 3

THE LIQUID-CRYSTAL DISPLAY
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3-1 Measurement Displays

3-1-1 Display Configuration

The measurement displays and their corresponding wide modes are shown below. They will be
explained in detail from the next page on. For enlarge display setting, see page 56.

CAUTION

<Normal Display> <Wide Display>
1. Instantaneous values
. °
P1 <¢REAL_VALUE>> < N
U1:218.2 1) R1T3.533 A Wt D.366KN Py {<REAL UALUESS
UziSes.3 U A2:40185 4 uUA ¢ 1.268KkUA 2 ‘I 0 2 2 0 8 ﬂ_
U5:511.4 U AS:2:773 A war: @.326kvar  — . .
PF ¢ 8,683 y3 Y]
#J1218.60 U #A:3.490 A F/A: 60.8 Hz 2 1 1 4 2 1 0 0
IPIU-T  200Urms  SArms  #A IPIU-T  200Urms  SArms  #A
2. Maximum values ﬁ -/- ﬁ /
u1 215.3 v MR e 1.662kH i1 KSR URLLESS
EEHERE S SR ARG N — 2156.8 ~213.6
.2 2.7 uar: . )
USi21E] ! BF : 1,008 U3 * a1 :
LNt 216.7 "1.720
P~ 20@lrns SArms  #A I3 20aUrms  SAems | #A
3. Minimum values ]:I -/- ﬁ /
¢ LALUE> > < <MAX. YALUED> WID 3z i
P3 <IN, UALUE> HAX: UALUE> > P3, <MIN. UALUE)
207.6 °205.6
0% Uz 5187 U — . .
FE F i1, a60 U3 PF
Pl e 208.6 "0.666
IP3W-T SArms #A IPIW~3 2&'1. ms SArms * #A
4. Integrated values ﬂ / ﬁ /
P4 << INTEG/AVERAGE >> Pq <<INT >
o I B 10168
e 11573%.m0Rh  UA ¢ 1.388kUR = 1 0 1 8 2 3
Ebo0ids R 9353"”’5 uA
i 333.32mAlh_ A1 ¢ 3.999 A 1 1 5 ? 2 9 mURh
3IP3U-3 288Urns SArms #A IPIW-3 288Urms SArms
s roatvavs [ (7)) I @
PS  TOTAL ’2@-85-17 14:11 ommat <CINTEG AUERAGE>> ,
=3 rBa-g5_17 15:11 999001 : 00 J Ui
PUERRGE ., TRLAVERAGE INIEGT T ¥ 1.221" *1.388
: 1.2 : 1,223 213. .
UR : 1,334k U : 1,358k 1384.36 U (L,:—_f) var FF
vari !;57 war: 588,89 4919.81mALth 6 6 0 0 0 8 8 0
BF : 3.880 BF : 9.28d s . .
R1 : 4:81% A1 1357 LF: 99.1% IPIW-3 | 208Urms SArms  #A

INEINED

« When the scaling and averaging functions (page 57) are activated, the
"SC" and "AV" indications appear to the right of the display.

» Any kind of data from instantaneous values to integrated values can be
selected for wide display. The P5 wide display shows the average
values corresponding to the integrated values (P4) display.
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3-1-2 Display Description

P1:

Instantaneous values

Shows the instantaneous value of all measured parameters, except the integrated values.
There is no need to select parameters to be displayed. Measured voltage and current values
are displayed only for channels slowing data and arithmetic expressions. Display for other
channels is fixed to zero. *V (*A) indicates the average of voltages between lines (line
currents) on a three-phase line. When using a measurement method other than the
three-voltage, three-current, three-power method (3P3W-3 or 3P4W), the indication "0. — — .
" (calculation suspended) is displayed. When the offset function (page 47) has been activated,

active power is shown as "Wos".

P2:

AL _UALLIE:>
1:3.5333.H W 1 B.255kW
2:4.165 H UR = 1.268kUAR
S12.7T73 B ward B,928kvar
PF ! B.553
wllp 21,8 U #R13.498 A FsA: &8.8 Hz
ZPFN—T EP@UPTS FQPTS #9 HOFD
| |
Mlode Vohagl range Current range Frequency
Measurement mode

Voltage rectification  Current rectification

method method

Instantaneous maximum values

Data hold

V1: Channel 1 instantaneous voltage

V2: Channel 2 instantaneous voltage

V3: Channel 3 instantaneous voltage

*V: Average of V1, V2 and V3 voltages
Al: Channel 1 instantaneous current

A2:  Channel 2 instantaneous current

A3:  Channel 3 instantaneous current

*A: Average of Al, A2 and A3 voltages
W (Wos):  Instantaneous active power (offset)
VA: Instantaneous apparent power

var: Instantaneous reactive power

PF:  Instantaneous power factor

F/A(V): Current (voltage) instantaneous

frequency

Shows the maximum instantaneous value of all measured parameters, except the integrated
and average values. There is no need to select parameters to be displayed. Voltage and current
are always displayed for three channels, regardless of the measurement mode. The frequency
indication shows the maximum value and the detection mode. Since all readings are shown in
the range at the time the maximum was detected, they will not change when switching ranges
until a new maximum is detected. These data are backed up by the battery. To reset them to
the current instantaneous values, press the key.

A MW
A /=
H vgrl
FF _:
F-fa:
IP3M-Z 2edlrms SHrms

e 0 b
Ca DT
TaZEC AR

Tue = a s
[ B L]0 410

*
I

~25_

V1: Channel 1 instantaneous maximum voltage
V2:  Channel 2 instantaneous maximum voltage
V3: Channel 3 instantaneous maximum voltage
Al:  Channel 1 instantaneous maximum current
A2:  Channel 2 instantaneous maximum current
A3:  Channel 3 instantaneous maximum current
W (Wos):  Instantaneous maximum active
power (offset)

VA: Instantaneous maximum apparent power
var: Instantaneous maximum reactive power
PF: Instantaneous maximum power factor
F/A(V): Current (voltage) instantaneous

maximum frequency



P3:

Instantaneous minimum/maximum values

Shows the minimum and maximum instantaneous voltage (V), power factor (PF) and
frequency (F) values. There is no need to select parameters to be displayed. Voltage is always
displayed for three channels, regardless of the measurement mode.

Since all readings are shown in the ranges at the time the minimum and the maximum were
detected, they will not change when switching ranges until a new value is detected (data
update is performed independently for each channel).

To reset these data to the current instantaneous values, press the - key.

@ Channel 1 instantaneous minimum voltage
@ Channel 2 instantaneous minimum voltage
® Channel 3 instantaneous minimum voltage

ot EEUNIREY TR e g e o e
%: Iﬁ!g éagué N leg %1 gﬁg U :-_—% (F/A: current, F/V: voltage) ’
® FsA: ST.5 Hz F#A: &2.8 Hz —® I _
S S — #a ® Channel 1 instantaneous maximum
voltage
® Channel 2 instantaneous maximum
voltage
Channel 3 instantaneous maximum
voltage
® Instantaneous maximum power factor
® Instantaneous maximum frequency
(F/A: current, F/V: voltage)
P4: Integrated/average values
Shows the results of integration performed according to the settings in menus M3-1 and M3-2
«INTEG». Active power (W) and apparent power (VA) are always displayed regardless of
the setting. REAL TIME and integration ELAPsed time are also shown, as well as the
average within the integration processing time for integrated parameters, reactive power (var.)
and power factor (PF).
@ Real time
@ Integration elapsed time
® Active power
P4 << INTEG/RUERAGE>> ® Apparent power
ol I}‘EHIIBT}EE/_%J'%T% gg mﬂah E:EF;'PG? %% é t‘dg 1 g ® Des.ired integration amov..mt. .
@ ELAP TIME < 668,08 varl- @ ® Active power average within a specified
@ —— BBBE: 85 4. 250 — @ period
® IP3W-3 H ® Apparent power average within a

specified period

Reactive power average within a
specified period

® Power factor average within a specified
period

@® Average of desired integration parameter
within a specified period

Items set from the menu (see page 51)
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P5:

Total values

Shows the results of totalization performed according to the settings in menus M3-1 and
M3-2 «TOTAL», after processing has been finished. Besides totalization start/end times and
total integration time, total integration amount, overall average, maximum average and load
factor are also displayed. Only one parameter can be selected for integration; all others are

fixed.

@—f H_

®—+ UA =
— vars

S—T FF

BEEAEFA1 80

Items set from the menu (see page 59)

-7 -

® Totalization start time

@ Totalization end time

® Total integration time

® Overall average within a specified period
(active power)

® Overall average within a specified period
(apparent power)

® Overall average within a specified period
(reactive power)

@ Overall average within a specified period
(power factor)

Overall average within a specified period
(desired integration parameter)

® Maximum average within a specified
period (active power)

Maximum average within a specified
period (apparent power)

® Maximum average within a specified
period (reactive power)

® Maximum average within a specified
period (power factor)

® Maximum average within a épecified
period (desired integration parameter)

® Total active power

® Total apparent power

® Desired total integration amount

@ Load factor



3-2 Setting Displays

3-2-1 Display Configuration
0. Setting Menu

M2 <{ SETTING MENU >>

SETTING MEMU S-REHL TIME
H DE_DISPLAY & RS—732C

1 %EEETOTRL/PECURD
FRG, SCAL ING, D-R OUT
COMPARATOR

M1-1 < WIDE _DISPLAY >>
REAL UALUE SELECT (P> 3 Mt vaLoe AIPE-DISERSY »>
11Ul 2302 3:U3 4:%U S:A1 6:A2_TiA7 1:U1 2:U2 3:U3 4:FF SsFRQ 1,2,3,4
3:%A 9 19:UA 1lzvar 12:PF 13:FRE@ INTEG UALUE SELECT ¢P4)
MAYX_ UALUE SELECT (P2) b2 s d AUBFARE “URL UE SECEET_(PS) 12
1:01 2102 3i03 4:A1 SiA2 6:A3_T:M RHGE, VALUE CT <ES
2108 Sivar 1GTPE 11:ERQ- 1. 20 3. 4 15W 2:UR Sfvar 3iPF STINTEG SEL, .

2. Printer : Integration Setting
é M3= £< INTEG >>
M2 << PRINTER >> : STOP MODE 1:TIMER 2:MANUAL !
PRINT SEL  REAL VALUE . INTEG °ELECT
HIR_UALDE : 1:R1 2:A2 3:A3 4:%A Silos 1
INTEG&AVERAGE
INTERUAL PRINT
INTERVAL TIME
e
3. Integrator Function Setting Totalization Setting

@/ P ms-2 << TOTAL >>

: REPER 48
- TOTAL/RECORD >3 ; TRTEQ LSELECT
M3-1 ¢< INTEG-TOTAL-RECORD > : IR 503 iea siios X
MODE 1+ INTEG 2:T0TAL 3:RECORD 1 : Toml. SRAPH-sELERT
START MODE AUTD FeMANUAL 2 VODE 2 : LIl g0R Sivar 1P S:INTEG SEL
Aa-31-B1 2@z G0 : b
RER2URTR T 1er> bo65: 26 Y :
M3 -2
g Ry
Eq : Plotting Setting
| ™5op mofs RECORD 2> iwER 2emanvaL 1
@/ 5 RECORD SELECT. g 3 u3 41wy S:Al 6:A2
N 22 H e
5 1’&'3%?1!9;2&“1%%5& TR 2
CHART SPEED (MTNUTESDIU) ’
1173 2:1 295 4118 5:38 6:60 1
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>
it G {

4. Frequency, Scaling, D/A Output

M4 <{ FRESSCALING. DA CUT >>
FRQ RANGE
1:100H: 2: {@@aHz J: 18kHZ 4:QUT0 4
FﬁhLFIL ER 1:0H 2:0FF 2

FT:@81.668 CT:@3l.ea SC
DoR OuT 1:Ug 2tuar JPF 4
Si¥f &tlo=s TIFRE 1

7t G

5. Comparator Function Setting

]
faliN]
=

Ms << _COMPARATOR >
COMPRRATOR _SELECT
1V 2:U2 33U 4340 S:Q1 6:RZ T
Ar4f 91180 {isvar 12:PF 13: FR@
SETTING LEUVEL 108.6k
NHENIHE EUIZEER 1:0M  2:0FF 62

1T &)

6. Real-time Setting

MS << REAL TIME >>
YEAR-MONTH-DRY 99-a5-17
HOURs MINUTE: SECOND 11:89:23
HEEK 1"UN 21MON 32 TUE 4:HED
StTHU &:FRI TiSHT

T B

7. Others
M7 _ &L et P2

AVERAGE DISPLAY 130N 2:0FF 2
WATT OFFSET 1:0N  Z:0FF 2
ZERD LEVEL +01, 008

BUZZER KEY 1:0M  Z:QFF 1
IHPUT OUER 1:0M  2:0FF 2

*

M3-1 << RE-232C > ; M3-2 <& RS-Z3Z2C »
BAULRATE CEESY _ o as ’ DELIMITEFR
liges “2renn 3:12e6  4:2400 . TRANSHIT 1ICR ZILF 3iCR/LE
it .7 _ g RECEIUVE 1:0F Z:lF S:CRALF
FARITY CHECK  1:0FF 2:0D0 J:EVEM 1
STOF EIT 1:1 Ei.s 3z 1

ETTING MENU >> |
REAL TINE
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3-2-2 Display Description
MO: Setting menu

0: Setting menu

Ma Z4 SETTIMG MENU >2
A 3ETTING HENU BiRERL TIME
1:WIDE _DISFLAY 1=e§2~ﬂﬁ
2:PRINTER SIRSZ23ZC
I INTEG-TOTAL-EECURD
4 FRO, SCALING. D-H CUT
qiLU1PREHTD\

: Wide display selection
: Printer
: Integration/totalization/plotting

: Comparator

: Real time

1
2
3
4: Frequency, scaling, D/A output
5
6
7

: Others

This menu shows the setting modes. The digits at left represent page numbers. Use the -

and - keys to change pages.

M1: Wide display selection
= PR 1-2 WIDE DISPLAY >>

n PERL unLUE IEEEE%'???ﬁ .n1 P ”1" ”QL”E W ?P§> SRR 12,34 )

U2 SUT driwt) S EER2 Te 1337.02 T
b SRR Tituar 128 T3iFen .o miEs UFILUE UELech tRa3’ s ®

2 3 4 T 12

% UALUE S o nuepuns um_ue SELECT (PS
MR UBLUE SELECT (P23 o ias Teu T3 ZrUR STuar 4PF 5T INTEG SEL

LR SUShieR TLeRRR iz 5 4 @ 1,2:3:4 4—@®

@ Instantaneous value
@ Instantaneous maximum value

@ Instantaneous minimum value
@ Integration amount
® Average within a specified period

Sets the measurement display to wide mode. There are two sub-pages, covering all
measurement displays. Four kinds of data (two for integrated values) can be selected for each
item. The same kind of data can be selected twice, but no items can be left blank. The "etc."
setting of INTEG VALUE and "INTEG SEL" setting of AVERAGE VALUE show the
integration parameters set in the M3-2 «INTEG» menu (for setting procedures, see page 51).

® to @ Printed parameter selection

M?2: Printer
M2 <4 PRIMTER
FPRIMT ZEL FEHL ”HLl IE
1B LURLUE
HIN LUALDE

IHTELvH’ JERAGE
IMTERLIAL PRINT
INTERUAL TIME

@ Instantaneous value

@ Instantaneous maximum value

@ Instantaneous minimum value

@ Integrated value, average within a
specified period

® Interval printing on/off
® Interval time (hours:minutes)

Sets the printer (for setting procedures, see page 75).
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M3: Integration/totalization/plotting

M3-1 <4 INTEG-TOTAL-RECORD >
HODE 1: INTEG 2=IZTﬂL I:RECORT
STHARET MODE 1TADTD 2 MAMDAL
AUTO STARET TIME AE-@1-91 30 a0
MEASURE TIME CTIMERX BIEIE: 30

Sets the integrator function.

«INTEG»

@ Integration/totalization/plotting mode
setting

@ Start mode setting (auto/manual)

@ Start time setting [year (last two
digits)-month-day hours:minutes]

@ Timer adjustment [hours:minutes]

This sub-page is used to set the integrator function. It is valid only when "MODE" is set to
"1" in menu M3-1 (for setting procedures, see page 51).

M3—$ << INTEG >»
STOP MODE

INTEG _SELECT
1:A1 Z3A2 3:RT 4:5#A Stlos

1:TIMER Z:MANLUAL

1_

1

—®

—®

«TOTAL»

® Integration stop mode setting

(timer/manual)

® Integrated parameter setting
Al ... Channel 1 instantaneous current
A2 ... Channel 2 instantaneous current
A3 ... Channel 3 instantaneous current
*A ... Average current of channels 1 to 3
Wos .. Active power, including the offset

This sub-page is used to set the totalization function. It is valid only when "MODE" is set to

"2" in menu M3-1 (for setting procedures, see page 59).

M3-2 << TOTAL >
REFEAT 43
INTEG SELECT _ _
{1A] Z1A2 3:AT_4i%A Siklos 1
TOTEL GRAPH SELECT .
TW 2:UR 3iuar 4:PF S:INTEG SEL
H .2

—®

—@

-31 ~

@ Number of repeats of timer operation
Integrated parameter setting (see ©)

1-@ © Totalization graph setting

W: Active power average within a
specified period

VA: Apparent power average within a
specified period

var: Reactive power average within a
specified period

PF: Power factor average within a
specified period

INTEG SEL: Average within a specified
period of parameter sclected by
NOSEL: No selection



«RECORD»

This sub-page is used to set the plotting function. It is valid only when "MODE" is set to “3"
in menu M3-1 (for setting procedures, see page 91).

® Plotting stop mode (timer/manual)

M3__:2_, < RECORD > I 1o ® Plotted parameter (instantaneous value)
EEEEEPBU%ELEPI U2 _“U_'_Timii ;:1""’“;‘“ 1 NOSEL indicates no selection
T;ﬁ‘%") q-*n :;:u 1‘3.”” {1 -'- < @Timc-a)dsraﬂge
123PF 13:FRE 142 MDSEL » 2 4—0
CHART SPEED_<MIt JLITE'“ DI'J' .
15073 281 325 4110 S:30 6:6@ 1 | @
M4: Frequency, scaling, D/A output
® Frequency range
M pg“"" ¢4 FRO,SCALING, DR OUT 5> @ Frequency filter on/off
2121 l . . .
ldMHZ T {aeeHz I 18kHz _}lg BUTQ i.-—-@ @ PT ratio, CT ratio, scalmg
__E HL%I"I;TEF 10N 2FF 29779 gpp output parameter (instantaneous
FT:Ea1, 98 CTi@a1, 89 sCigal,.9a +—0 al
DR OUT 1WA Ziuae JIPFE 4wl value)
S:iwn  Silas TIFRQD 1 4+—@
For setting procedures of @ and @, see page 50. For @ see page 57, and for ® see page 65.
MS5: Comparator
® Compared parameter (instantaneous value)
S Comparnc v
1301 2:02 3TUS 4i4U StA1 81A2_TiA3 © Comparaior waming buzzer on/off
gt#H M 18:VUR 1lsvar 12:PF 13:FRN a o
SETTIMNG LEVEL 199, Bk +—@
WHREMING BUZZER 120N 2T0FF 240
For setting procedures, see page 63.
M6: Real time
@ Date [year (last two digits)-month-day]
M6 << REAL TIME >»3x @ Time [hours:minutes:seconds]
YERAR~MONTH-DIAY $0-a5-17 T-2 @ Day of the week
HOUR: MINUTE: SECOND 9o e T—0@ y W
LEEE 1:5UM 2:MoH Z:TUE 4:HED
S:THU r:- FRI T:ZHT +—Q

For setting procedures, see page 68.
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M7: Others

{4 etec, 2>

RUEPF!I" E_DISPLAY 1:0M  2:0FF 2
T OF F ET 1:0N  Z2:0FF 2

EF0O LEVEL +3.000
EUZZEF I’Ef 1:0M  2:0FF 1
INFUT OUER 1:0W  Z:0FF 2
E

-0

+—o
+—®
+—o

® Display averaging on/off
@ Active power offset display on/off
@ Offset value

@® Key buzzer on/off

® Overload warning buzzer on/off
© System reset

For setting procedures of @, see page 57. For @ and ® sce page 47, for ® ® ® see page 69.

M8: RS-232C
1M8-1 << RE-Z23ZC >>»
EAUD _FATE _CEFSH
1:388  2ieng
S:4008 513500 g1 @
DATA_EITS 219
FREITY CHECK 1T—0
STOP BIT /@
For setting procedures, sec page 104.
Mz-2 <{ RE-Z3ZC >»
ez >
LHNST 1:CE 2@ IJCRAL T
RECEILE 1:CE Z2:LF 3:CR- LF .'_1<——~©

For setting procedures, see page 104.
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@ Transfer speed
@ Data length

® Parity

@ Stop bits

® Transmission delimiter
® Reception delimiter






Chapter 4

MEASUREMENT
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4-1 Preparations

4-1-1 Turning the Power On

HIOKI 215 CLAMF OW POWER Hi TESTER

Initial Message

e Connect the power cord to the back panel AC power inlet and press the POWER switch on the
front panel lower right to the ON ( o | ) position.

e When power is turned on, the unit performs a self-check, paper is fed in one line into the printer,
and the initial message appears on the LCD.

o If during self-check the unit finds out that settings or measured values backup was not performed
appropriately, the SYSTEM ERR message is displayed together with the corresponding error
code, and operation is interrupted. To restart operation, you can press any key, but in this case
the setting or measured value indicated by the error code will be reset. For details on reset, see
page 70.

Table 4-1 Error Codes and their Meaning
Error Code Meaning

Mode, voltage/current range, voltage, current rectification method,
frequency measurement mode

o

Setting menu 1 (wide display)

Setting menu 2 (printer)

Setting menu 3 (integration/totalization/plotting)

Setting menu 4 (frequency, scaling, D/A output)

Setting menu 5 (comparator)

Setting menu 6 (real time)

Setting menu 7 (others)
Setting menu 8 (RS-232C)

Maximum/minimum values, integrated values, average within a specified
period, total values

O N AN DW=

o
(]

* In case a backup error occurs, settings other than those indicated might also be affected. Perform
a system reset, or check the setting menus again.

¢ When self-check is completed, the display returns to the measurement mode. Let the unit warm
up for about 10 minutes before measuring.

e When power is turned, the unit is set according to previous measurement conditions and data
kept by the backup function. To change them, perform a data reset or a system reset as necessary.
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4-1-2 Adjusting the Display

| —
AN e B s Y e BACKLIGHT switch
RS-232C ~—
JTPUT Lco 7‘ O
® |
= |
Q ) O]
J ~—— J:?
CONTRAST control
7 yd

¢ You will find a CONTRAST control and a BACKLIGHT switch on the back panel.
¢ Adjust the CONTRAST control for optimum display readability.
e When working in a poorly illuminated place, turn ON the BACKLIGHT switch.

4-1-3 Connecting the Voltage and Current Connectors

Voltage connector

—_— A CAUTION
Be sure to insert the connector
in the correct position.

Current sensor

¢ Connect a clamp-on sensor of the Hioki 9270 series to the current connector. Push the connector
in until you hear a click and it is securely locked.

¢ Since the range cannot be selected independently for each channel, do not use sensors of
different ratings (or 9272 sensors set to different ranges) together.
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Display 1 Display 2

ok CLAMP RENGE _ERROR ok CLRMP RAMGE
CHi: 2008 CHi: 200Q
CHZ: _zend CHz: ZoeaQ
CHZ: Zoer CH3: Z96R
#% RESET MEASUREMENT DATA ok
Hit an4 ked

If sensors of different ratings are connected, the display will look as shown in Display 1 above,
indicating that sensor connection is not proper.

In this condition, the unit will not accept any operations, and any ongoing processings will be
interrupted.

If the printer is operating, it will stop after printing the contents of its buffer (max. 256
characters). .

Reconnect sensors to make ranges match, and the display will look as shown in Display 2 above,
indicating that the error condition has been released. Press any key to return to the normal
display.

If the printer stopped during operation, the remaining data will be printed out.

In case no sensor is connected, the current range will remain that of the last sensor connected. If
a sensor of different rating is then connected, Display 2 above will appear. Press any key to
return to the normal display.
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Mode indication

-1-4 Selecting th Mode
4-1-4 Selecting the Measurement Mod 3P 4V

Ela

L

e Use the key to select the measurement mode. Mode changes in the following sequence

as the key is pressed repeatedly.
[—- — 1P2W — 1P3W — 3P3W-2 — 3P3W-3 — 3P4W ——

e When the key is pressed, the display goes out for approx. 1 second. This does not
happen, however, in the data hold mode.

Meaning of Mode Codes

1P2W: Single-phase two-wire

1P3W: Single-phase three-wire

3P3W-2: Three-phase three-wire (two-voltage, two-current, two-power measurement
method)

3P3W-3: Three-phase three-wire (three-voltage, three-current, three-power
measurement method)

3P4W: Three-phase four-wire

A CAUTION

This single unit permits measurement of single-phase two-wire to three-phase
four-wire lines. However, it cannot be used as three single-phase power meters,
because channels are not independent.

4-1-5 Connections

¢ This section includes connection diagrams for each mode. Since voltage and current polarity
(phase) affects power measurement, be sure to perform connections correctly.

e Always connect sensors so that their arrows point in the direction of the load.

(1) Single-phase two-wire lines A Red

eat—

peo]

K1ddns 1amog

NC: No sensor connected
to the main unit.




Set the measurement mode to "1P2W" with the key.
Connect a clamp sensor to the A1 connector. Do not connect sensors to the A2 and A3

connectors.
Connect the red and black voltage cables to the measured conductor, and the remaining yellow

and blue cables together with the black cable.
Clamp the A1 sensor to the conductor to which you connected the red voltage cable, and make

your reading.

(2) Single-phase three-wire lines

A,

m Red
1R | e
g | 8 |¢
2 g

L

e Set the measurement mode to "1P3W" with the key.
e Connect clamp sensors to the A1 and A2 connectors. Do not connect a sensor to the A3

connector.
e Connect the red, yellow and black voltage cables to the measured conductors, and the remaining

blue cable together with the black cable.
e Clamp the A1 sensor to the conductor to which you connected the red voltage cable, and the A2

sensor to the conductor to which you connected the yellow voltage cable, then make your

reading.
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(3) Three-phase three-wire lines

¢ Connection for measurement of three-phase three-wire lines depends on the measurement

method used.

® Two-voltage, two-current, two-power method (3P3W-2)

A
/1

1

Aiddns 1omod

peo]

e Set the measurement mode to "3P3W-2" with the key.
¢ Connect clamp sensors to the Al and A2 connectors. Do not connect a sensor to the A3

connector.

e Connect the red, yellow and black voltage cables to the measured conductors, and the

remaining blue cable together with the black cable.

e Clamp the A1 sensor to the conductor to which you connected the red voltage cable, and
the A2 sensor to the conductor to which you connected the yellow voltage cable, then make

your reading.

@ Three-voltage, three-current, three-power method (3P3W-3)

| Red

Yellow

Ajddus 1omog

peo]
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¢ Set the measurement mode to "3P3W-3" with the key.

e Connect clamp sensors to the A1, A2 and A3 connectors.

e Connect the red, yellow and blue voltage cables to the measured conductors, and let the
remaining black cable free. For safety, detach the part of the cable after the fuse holder and
cover it with the provided cap.

e Clamp the A1 sensor to the conductor to which you connected the red voltage cable, the
A2 sensor to the conductor to which you connected the yellow voltage cable, and the A3
sensor to the conductor to which you connected the blue voltage cable, then make your

reading.
& CAUTION

Active power measurement will give the same results regardiess of which
method is used. When measuring unbalanced loads, however, apparent power
and other calculated parameters may differ if there is a large unbalance between
phases. In those cases, the three-voltage, three-current, three-power -
measurement method gives more accurate readings.

(4) Three-phase four-wire lines

Yellow

peo]

E Blue

Y Black

Aiddns 1amog

e Set the measurement mode to "3P4W" with the key.

e Connect clamp sensors to the A1, A2 and A3 connectors.

e Connect the black voltage cable to the neutral (N) line, and the remaining three cables to
the measured conductors.

¢ Clamp the A1 sensor to the conductor to which you connected the red voltage cable, the
A2 sensor to the conductor to which you connected the yellow voltage cable, and the A3
sensor to the conductor to which you connected the blue voltage cable, then make your
reading.
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4-2 Measurement Procedures

4-2-1 Voltage and Current Measurement

200V 10A
— — I
Dloala
I atie] | | o

e Set the voltage and current ranges with the and @ keys. They will be shown on the
display.
¢ The voltage range can only be set manually. It changes in the following sequence.

- 400V — 200V - 100V
[ ] ®

e Current ranging can be performed either manually or automatically. Range configuration depend
on the sensor used, as follows.
20-A sensor (9270, 9272 in the 20-A range)
— AUTO — 20A — 10A - 5A - 2A
C 7 ® e

200-A sensor (9271, 9272 in the 200-A range)
l—— — AUTO — 200A —100A — 50A — 20A —l

o Sensor ratings are detected by the unit, which automatically selects the range configuration.
e When set to "TAUTO", range will be automatically set according to the input level.
e Range éwitching level are as follows.
® The next higher range is selected when:
e The A1, A2 or A3 reading reaches 150% of the range, or more.
e The "OVER A" indication lights up.
@ The next lower range is selected when:
e All A1, A2 and A3 readings fall under 20% of the range.

e To cancel the "AUTO" mode, press the | A ]key.

e When the or @ key is pressed, the display goes out for approx. 1 second. This does not
happen, however, in the data hold mode.
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& Average Voltage and Current

e Voltage between lines and line current in a three-phase line are displayed as "*V" and "*A"
respectively.

e Since average values are obtained by calculation from the data of channels 1 to 3,
averaging can only be performed with the three-voltage, three-current, three-power
measurement method.

e With all other methods, the display will look as follows.

No calculation performed

© Input Overload Indications

e When a voltage or current input peak goes beyond the internal operation level, a LED
lights up as a warning.
¢ In this condition, correct measurement is not possible. Turn up the range without delay

until the LED goes out.

OVER V OVER V

OVER A OVER A
<~

LED out = — — LED on
7~ l ~N
Within operation Input overload
range

¢ Overload detection levels are as follow.
e Voltage ... Approx. 2.8 times the range (peak value)
o Current ... Approx. 4.2 times the range (peak value)
¢ This warning is issued even when only one channel has been overloaded.

© RMS/Mean Value Switching

¢ The rectification method for voltage and current measurement can be switched between the
RMS and mean value methods.

¢ Switching is performed with the keys located below the and @ keys.

e When "rms" is shown to the right of the range indication, the true RMS value is displayed.
If nothing is shown, the mean rectified RMS value is displayed.

.. ® Push ! .
. Indication on  Indication out
400V rms 400V 7

————H—— RMS value = = —Jl—— Mean value




© Related Functions

e PT and CT ratio setting (page 57, Scaling Function)
¢ Analog output (page 64, Analog Output)
¢ Display of instantaneous minimum voltage and
instantaneous maximum voltage/current values (page 54, Instantaneous Maximum
and Minimum Values)
e Comparator function (page 63, Comparator Function)
e Current integration and totalization, voltage/currentt  (page 51, Integrated Power
plotting Measurement)
(page 59, Totalization Processing)
(page 91, Plotting)
¢ Display of average values within a speciried
period during integration (only A) (page 54, Average Value Within
a Specified Period)
Note

True RMS and RMS (Mean Values)
Alternating currents are normally expressed as True RMS values. An True RMS
value is defined by the equation below, being the DC value equivalent to the
actual amount of work done.

True RMS value = vMean of squared instantaneous values

Therefore, for a sine wave it will be equal to the maximum value X 0.707.

On the other hand, the mean value is defined as the average of instantaneous

values within a half period. For a sine wave, it is equal to the maximum value X
0.637.

The proportion between True RMS and mean values for a sine wave is then
True RMS value/Mean value=1.11

In this unit, the “RMS” function displays the true RMS value.

In the “MEAN” function, the measurement subject is assumed to be a perfect sine
wave, and the value calculated by the formula “mean” rectified value X 1.117 is
displayed.

Therefore, “RMS” is usually used in measuring lines containing harmonics,
because when there is distortion in the measurement subject, deforming the sine
wave, the “MEAN” value contains error compared to the “RMS” value.
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Range Configuration Tables

With the 9272 (20-A range) or 9270 sensor

Voliage | 5 000 A 5.000 A 10.00 A 20.00 A
Current
1P2W 200.0 W 500.0 W 1.000 kW 2.000 kW
1P3W 400.0 W 1.000 kW 2.000 kW 4.000 kW
100.0V 3P3wW-2 400.0 W 1.000 kW 2.000 kW 4.000 kW
3P3W-3 400.0 W 1.000 kW 2.000kW 4.000 kW
3P4W 600.0 W 1.500 kW 3.000 kW 6.000 kW
1P2W 400.0 W 1.000 kW 2.000 kW 4.000 kW
1P3W 800.0 W 2.000 kW 4.000 kW 8.000 kW
200.0V 3P3W-2 800.0 W 2.000 kW 4.000 kW 8.000 kW
3P3W-3 800.0 W 2.000 kW 4.000 kW 8.000 kW
3P4W 1.200 kW 3.000 kW 6.000 kW 12.00 kW
1P2W 800.0 W 2.000 kW 4.000kW - 8.000 kW
1P3W 1.600 kW 4.000 kW 8.000 kW 16.00 kW
4000V 3P3W-2 1.600 kW 4.000 kW 8.000 kW 16.00 kW
3P3W-3 1.600 kW 4.000 kW 8.000 kW 16.00 kW
3P4W 2.400 kW 6.000 kW 12.00kW 24.00 kW
Table 4-2
With the 9272 (200-A range) or 9271 sensor
Voliage | 55004 500.0 A 100.0 A 200.0 A
Current
1P2W 2.000 kW 5.000 kW 10.00 kW 20.00 kW
1P3W 4.000 kW 10.00 kW 20.00 kW 40.00 kW
100.0V 3P3W-2 4.000 kW 10.00 kW 20.00 kW 40.00 kW
3P3W-3 4.000 kW 10.00 kW 20.00 kW 40.00 kW
3P4W 6.000 kW 15.00 kW 30.00kW 60.00 kW
1P2W 4.000 kW 10.00 kW 20.00 kW 40.00kW
1P3W 8.000 kW 20.00 kW 40.00 kW 80.00 kW
2000V 3P3W-2 8.000 kW 20.00 kW 40.00 kW 80.00 kW
3P3W-3 8.000 kW 20.00 kW 40.00 kW 80.00 kW
3P4W 12.00 kW 30.00 kW 60.00 kW 120.0kW
1P2W 8.000 kW 20.00 kW 40.00 kW 80.00 kW
1P3W 16.00 kW 40.00 kW 80.00 kW 160.0 kW
400.0V 3P3W-2 16.00 kW 40.00 kW 80.00 kW 160.0 kW
3P3W-3 16.00 kW 40.00 kW 80.00 kW 160.0 kW
3P4W 24.00 kW 60.00 kW 120.0 kW 240.0 kW
Table 4-3
Notes
e Measurement is possible up to 150% of the voltage and current ranges, and up to 125% of
the power ranges.

¢ The analog output is delivered at DC 2.0 V/f.s. with regard to the f.s. value of each range.
¢ 3P3W-2 stands for two-voltage, two-current, two-power measurement method, and
3P3W-3 for three-voltage, three-current, three-power measurement method.



4-2-2 Power Measurement

e The power range is determined by the combination of the voltage and current ranges and the
measurement mode as shown in Tables 4-2/3. ‘

e Active power (W), reactive power (var) and apparent power (VA) are always displayed in the
same range.

@ Offset Function

e An offset can be applied to active power measurement readings.

o This is useful to observe the difference between active power values under two different
operating conditions. The offset setting does not affect power factor and reactive power
calculation.

o Set the offset at the setting mode.

& Menu Setting

¢ Press the key to switch the display to setting mode.

¢ Change pages with the and keys and call the «etc.» item on the 7th page
M7).

¢ Using the @ and @ keys, move the cursor to the "WATT OFFSET" position,

then select 1:0ON with the and keys.

» Now enter the offsct value. Move the cursor to "ZERO LEVEL" with the (v ] key, then

use the [<J , (»J , [urj and keys to set the value.

e "ZERO LEVEL" can be set to any four digits from +0.000 mW to 9999 MW.
e Press the key again to return to the measurement mode. This completes the

procedure.
[Example]
To set an offset of 1.000 kW.

0000. @ - Initial setting
} ©

0000. ¥k - Unitconversion
l @ Press four times

0iti0 0. k -+ Move the cursor.
} )

00 0 0k - Decimal point setting
e

H. 000k - Move the cursor.
} ®

4. 000k - Setting completed

e The "Wos" indication will appear on the measurement display, showing that an offset has
been applied to active power .
¢ Internally, the following calculation is performed: Wos = W-(ZERO LEVEL).
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e If "ZERO LEVEL" is set to a large value, the result might overflow the display depending
on the measured value (W). In that case, an error message will be displayed as shown
below. Change "ZERO LEVEL" to an appropriate value.

¢ Integration can be applied to Wos as itis to W.

* Observe that this process does not consist of the addition of the ZERO LEVEL.

Overflow indication
Set the offset value within the following ranges according to the measurement mode.

PT=CT=SC=1, 200-A sensor

Mode Minimum Value | Maximum Value
1P2W +0.001 kW +100.0kW
(£ 000.1 W) (+10.00 kW)
gggz +0.001 kW +200.0kW
3P3W-3 (£ 000.1 W) (£20.00 kW)
3P4W +0.0001 kW +300.0kw

(£ 000.1 W) (£ 30.00 kW)

Values applicd when using a 20-A sensor are shown between brackets ( ).

When scaling is applied, values in the table should be multiplied by the scaling ratio. If a
value beyond the above ranges is set, a wrong offset integration value may be obtained. If a
value below the ranges is set, it may be fixed to O (zero).

/\ cAuTiON
The power calculation circuit in this product uses an auto-zeroing circuit.
Therefore, if the line being measured includes a frequency which is an integral
multiple of the auto-zero frequency (approximately 5 kHz), this may produce
an uncertainty in the displayed measurement value.

© Related Functions

e SC coefficient setting (page 57, Scaling Function)
e Active power (W) analog output (page 64, Analog Output)
¢ Reactive power (var), apparent power (VA) and
active power (Wos) D/A output (page 65, D/A Output)
¢ Display of instantaneous maximum values (page 54, Instantaneous Maximum
and Minimum Values)
¢ Comparator function (page 63, Comparator Function)

e Active (W) and apparent (VA) power integration
o Active (W), apparent (VA) and reactive (var) power
totalization and plotting (page 59, Totalization Processing)
(page 91, Plotting)
¢ Display of average values within a specified period
during integration (subject to selection for Wos) (page 54, Average Value Within
a Specified Period)
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4-2-3 Power Factor Measurement

e The power factor is calculated from the apparent (VA) and active (W) power data and displayed
as "PF".
¢ In case active power is larger than apparent power, the power factor is fixed to 1.000.
e If active power is remarkably larger than apparent power, check the following.
¢ Distortion in the measured line, causing a difference in apparent power due to rectification
method switching.
¢ An unbalanced line is being measured, so the reading changes when the connection is
altered in the two-voltage, two-current, two-power method (3P3W-2).
When there is distortion in the measured line, use real RMS value measurement. For
unbalanced lines, use the three-voltage, three-current, three-power (3P3W-3) measurement
method.
o If apparent power is 0 VA, the "8. __._." (unable to calculate) indication will be shown.

& Related Functions

¢ D/A output (page 65, D/A Output)
¢ Display of instantaneous minimum and
maximum values (page 54, Instantaneous Maximum
and Minimum Values)
e Comparator function (page 63, Comparator Function)
¢ Totalization and plotting (page 59, Totalization Processing)
(page 91, Plotting)
¢ Display of average values within a specified
period during integration (page 54, Average Value Within
a Specified Period)

4-2-4 Frequency Measurement

I

! P @

e Use the key to choose whether frequency measurement is to be performed in the voltage
or current mode. The selected mode is shown on the display as "V" or "A".

¢ A difference in reading stability may appear between both modes, especially when measuring
lines controlled by inverters, etc. Select the mode according to the actual conditions.

¢ Frequency is displayed as follows.

F/7A 55. 0 Hz

L Detection mode

e After the "F", which stands for frequency, the detection mode is shown. In the instantaneous
minimum/maximum value displays (P2 and P3), the mode at the time those values were detected
is displayed. This may not coincide with the current measurement mode.

—49 -



© Frequency Range Setting
e Press the key to switch the display to setting mode.
e Change pages with the and @ keys and call the Q, SCALING, D/A OUT
item on the 4th page (M4).
¢ Using the EJ key, move the cursor to the "FRQ RANGE" position, then select the
desired range with the and keys.
e Press the key again to return to the measurement mode. This completes the

procedure.
e When auto ranging is used, a "#" is shown to the left of the measurement mode indication.

100 Hz
1000 H:z
10kHz AUTO
v Y
A #A

© Filtering Function

e Correct measurement might not be possible when the signal is distorted. This can be solved
by using the filter.

© Menu Setting

e Press the - key to switch the display to setting mode.

¢ Change pages with the and - keys and call the Q, SCALING, D/A OUT
item on the 4th page (M4)

e Using the @ keys, move the cursor to the "FRQ FILTER" position, then
select "1:ON" with the - and . keys.

e Press the @ key again to return to the measurement mode. This completes the
procedure.

e The filter attenuates high-frequency components, permitting accurate frequency
measurement of waveforms containing many harmonics (cutoff frequency is approx. 100
Hz).

v\!\

SN TN
g 1 . / N
v . - Filter on ‘

\,

™, W /
\'\}\J\, ,[\{,N“A \/,/
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e However, since there are many kinds of inverters and other control devices, this may not

allow for accurate measurement in some cases.

¢ Correct measurement cannot be achieved either if the input level is too small compared to

the range. Use input levels 10% or more above the range.

© Related Functions

e D/A output (page 65, D/A Output)
e Comparator function _ (page 63, Comparator Function)
e Plotting (page 91, Plotting)

4-2-5 Integrated Power Measurement

¢ This operation integrates active (W) and apparent (VA) power.

e One among Al, A2, A3, *A and Wos can be selected as integration input.

e The start mode can be set to automatic or manual.

o If auto start is used, the start time can be specified.

¢ Timer and manual stop modes are available.

e When using the timer, time can be set freely between 1 minute and 1000 hours.
e When the W reading is negative, minus integration is performed.

& Menu Setting

Press the key to switch the display to setting mode.

Change pages with the and keys and call the
«INTEG/TOTAL/RECORD» item on the M3-1 page.

Using the @ key, move the cursor to the "MODE" position, then select "1" (INTEG)
with the | v and @ keys. ’

Press the v |key to move the cursor to "START MODE", then select "AUTO" or
"MANUAL" with the and keys.

If you selected "AUTO", move the cursor to "AUTO START TIME" with the ( ¥ ] key
and set the start time. Use the E] and @ keys to move the cursor to the year,
month, day, hour and minute positions.

Year Month  Day Hour Minute
0i@gi— 0 @i— 0 00 0

E] = 2 2 = Cursor to the right
@ e e e e Cursor to the left

Move the cursor to the desired position, then adjust the digit with the and
keys.
Move the cursor to the "MEASURE TIME (TIMER)" position to set the integration time.

Move the cursor with the @ and @ keys, and use the and keys

to adjust the digits.
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Example: Setting the integration time to 1 hour 30 minutes.

Press the @ key three times 0°000:00

0000::00

Press the -n key once 000 1. 00

Press the @ key 0001 : 0:0

Press the key three times 0001 :30
Y 7 i

Hours Minutes

Setting completed

* "MEASURE TIME" can be set to "0000:00" on the menu, but it is taken as 1 minute for internal

processing.
Move the cursor to M3-1 with the @ key, then press the or key to obtain
the M3-2 «INTEG» menu.
Use the @ key to move the cursor to "STOP MODE", then select "TIMER or "MANUAL"
with the D and C keys.
If "TIMER" is selected, integration will be completed within the time set at "MEASURE TIME".
In the "MANUAL" mode, however, integration should be stopped manually (it is compulsorily
stopped after 4650 hours, or approx. 6 months).
Move to "INTEG SELECT" with the - key and use the | ** | and - keys to select
the parameter to be integrated. *A can be integrated in the 3P3W-3 and 3P4W modes. In all other
modes, a 0 (zero) is obtained. Wos can be integrated when offset is turned on. When it is off, a 0
(zero) is obtained.
Press the key again to return to the measurement mode. This completes the procedure.

© Operation of the Integrator

Integrated power is displayed on the 4th page (P4 «INTEG/AVERAGE») in the measurement

mode. Integration is started by pressing the key on the control panel.

If "START MODE" has been set to 1 (AUTO) in the M3-1 menu of the setting mode, the

2 indicator will flash on and off and the unit will stand by until the "AUTO START TIME".

When the set time is reached, the S indicator will remain lit and integration will be started.

In case "START MODE" is set to 2 (MANUAL), integration will start immediately when the

@ key is pressed (the 5 indicator lights).

* Processing is interrupted for approx. four seconds during power rise and range changes.
When integration starts, adding integration is performed with the former integrated value as
a reference.

* To clear the integrated value or change settings, press the @ key before starting.
Integration stops automatically at the "MEASURE TIME" if the "STOP MODE" has been
set to 1 (TIMER) in the M3-2 menu of the setting mode. If set to 2 (MANUAL), it must be
stopped by pressing the key. This option can also be used with the "TIMER"
setting. When integration is completed, the ™ indicator goes out.

* When stop mode is set to "MANUAL", integration is compulsorily stopped after 4650
hours, or approx. 6 months).
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& CAUTION

If the clamp sensor range is changed during integration, measurement is
compulsorily terminated.

Integrated values are displayed up to six digits (999999.M). If this limit is surpassed,
"O M" is shown to indicate a display overflow. When the result is a number of
more than six digits, digits are deleted in sequence from the least significant one.

1000000Wh —  1000.00kWh

L Deleted

* If the voltage or current range is changed during measurement, the number of displayed
digits may be reduced. :

* When the measurement display is in the data hold condition, data are updated at the time of
integration start/stop or interval printing, then frozen again.

* If you have changed the integrated parameter, press the key to clear the data before
starting integration.

* When data (W, VA, INTEG SEL) input to the integrator are beyond their range, an accurate
integration is not possible. Integrated values and averages within a specified period are
likely to exceed accuracy specifications.

© Related Functions

e Integrated value printing

If interval printing is turned on, printing starts simultaneously with integration. When
integration is completed, the printer stops after printing the last data (page 81, Interval
Printing).

¢ External integrator control

Integration start and stop can be controlled through the external control terminal on the back
of the unit (page 66, External Control).

e Power failure processing

If a power failure occurs during integration, operation is resumed when power supply is
restored. In this case, failure and restoration times will be printed (page 135, Power Failures).
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4-2-6 Instantaneous Maximum and Minimum Values

The instantaneous maximum and minimum values within the measurement period can be
displayed.

These values are shown on the 2nd (P2) and 3rd (P3) pages in the measurement mode. They can
also be displayed in wide mode (page 56, Wide Display Function).

Since data are backed up by a battery, they are not erased when power is turned off or a power
failure occurs.

Press the key to display the current instantaneous values.

Since maximum and minimum values are displayed in the range at the time they were detected,
readings will not change when selecting another range until new values are detected.

The frequency measurement mode shown to the right of the slash (/) also corresponds to the
mode set when values were detected, and it may not coincide with the current mode indication.

* Measurement of instantaneous minimum/maximum values is based on data obtained prior to

scaling processing. Therefore, be sure to reset the data upon changing the mode or PT, CT, and
SC. ‘

To clear the data

@ DATA
RESET

Data are reset.

4-2-7 Average Value Within a Specified Period

Average values within a specified period can be displayed for active power (W), apparent power
(VA), reactive power (var) and power factor (PF) on any integration or totalization menu.
Moreover, average values can be displayed in the same way for parameters set for integration in
the «INTEG» or «TOTAL» mode on page M3-2.

During totalization processing, the maximum average within each measurement time unit is
retained and displayed as "MAX AVERAGE".

Observe, however, that the totalization display is updated only after processing has been
completed.

Average values on the <INTEG/AVERAGE» display can be shown in wide mode on page P5
«INTEG AVERAGE». Wide display is not possible, however, for averages on the «<TOTAL»
page. For details, see page 56.
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Chapter 5

VARIOUS FUNCTIONS
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5-1 Display Functions

5-1-1 Wide Display Function

¢ All readings except those on the totalization display can be shown enlarged when there is no
need of displaying all parameters.
¢ Since the number of items displayed is limited, they must be selected.

NORMaL @

ot C<FEAL UALUESS Wioe P1 Z<REAL UALUE>>

Ul:218.2 U FLf3.S533 B M ¢ A.866kW U1 : 02

e S A EIRR G Y 210.2 °208.4
U3szil.4 U H3:2.77T3 A JEP; U:.§3 ar U3 . +U

#Ji210.0 U #A:I.498 A FoAT 68,0 Hz —_— 2 1 1 . a_ 2 1 0 . 0
IPIW-T 206Urms SArms #A IP3W-3 2808Urms SArms #A
© Menu Setting

e Press the key to switch the display to setting mode. Change pages with the
and keys and call the «WIDE DISPLAY» item on the 1st (M1-1) page.

o Setting is performed independently for each page.
Select the menu to be set (M1-1 or M1-2), then move the cursor to the desired parameter
with the @ and G:) keys.

¢ Four parameters (two for the integration display) can be selected for each menu.

e Move the cursor horizontally using the @ and @ keys, and adjust the digits
with the and keys.

e Press the key again to return to the measurement mode. This completes the setting
procedure.

e Select a page with the [_"_—"J and keys and press the key to alternate
between normal and wide display modes.

e Average values in the integration mode are displayed on the Sth (P5) page «INTEG
AVERAGEY» in the wide mode.
Data in the "P5 TOTAL" menu cannot be displayed in the wide mode.
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5-1-2 Averaging Function

¢ In case displayed values are unstable and difficult to read, you can obtain an average of
instantaneous values. '

¢ This function calculates the arithmetic mean of eight instantaneous values, and displays it. This
unit uses a sampling rate of approx. 1 second, so data are updated once each 8 seconds approx.
The number of averaging operations cannot be selected by the user.

* After changing modes, old data is retained until it is replaced with new data. Therefore, the value
on unused channels may be other than zero.

© Menu Setting

e Press the key to switch the display to setting mode. Change pages with the
and keys and call the «etc.» item on the 7th (M7) page.

e Move the cursor to the "AVERAGE DISPLAY" position with the CA:] and @
keys, then select "1:ON" with the and keys.

e Press the key again to return to the measurement mode. This completes the setting
procedure.

¢ During averaging, the "AV" indication is shown to the right of the adjustment display.

¢ To cancel this function, follow the procedure above, selecting the "OFF" setting on the
"AVERAGE DISPLAY" menu.

Average indication
$<REAL_UALUE » > A

Lo RLIS.SIZ A MW s B,285kW

m3 0 pZi3ciss A uA o 1.263kUA

.4 AZI2.TTE A vars B.925kvar

PF : A,833

#l ) 21@,.9 U +H:Z. 438 A FsA: &8.4 Hz
JFIW-T Zedalrms SArms #H

5-1-3 Scaling Function

e When using an external power (PT) or current (CT) transformer, the PT or CT ratio can be set to
permit direct reading of the primary voltage or current.

e Power and electric energy can also be given any desired coefficient (SC coefficient).

e PT, CT ratios and the SC coefficient are set in the setting mode.

& Menu Setting

e Press the key to switch the display to setting mode. Change pages with the
and keys and call the «<FRQ, SCALING, D/A OUT» item on the 4th (M4) page.
e Move the cursor to the "SCALING" position with the @ and Ej keys, then

adjust the digits with the and keys.

e CT and PT ratios can be set freely within 0.01 to 10000, and the SC coefficient within

0.0001 to 10000, using the : , (<] and (> keys.

¢ Press the key again to return to the measurement mode. From that point, numbers
will be displayed multiplied by their respective coefficients.
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e When the PT and CT ratios and the SC coefficient are set to values other than 1, the "SC"
indication is shown to the right of the measurement display.

¢ When the PT and CT ratios are set, voltage and current, as well as all other data calculated
from them (W, var, VA) are multiplied by their respective coefficients for display.

e Parameters multiplied by the SC coefficient (when set) are: W (Wos), VA, var, Wh (Wosh)
and VAh.

__—Scaling indication

F1 <CREAL VALUE = sCc—|

f1:218.2 U A1:3.533 R W3 A.265kH

U2:zea,.4 L g2:4.16% H Ug @ 1.268kUR

U3sz211.4 U AZ:2.TT3 A war: B.92skvar

PF _: B,6383
#Jr21a,.8 U *H: 3,493 A FsH: &8.8 Hz
IPIUW-Z 2elirmns SArms #A

Example: Setting the SC coefficient to 0.0001

001. 00 --Default SC coefficient
s ()
(U1}

- Move the cursor.

01 000 --Movethe decimal point.

0. 0 0 0 -~ Move the cursor.

{4 @ Press three times.
0. 00 0 --Move the cursor.

* This coefficient can be set to "0", but in that case a value of 1 will be used for internal
processing. The setting procedure is the same for the PT and CT ratios. ("SC" is not
displayed on the screen at this time.)

* The decimal point can be displayed by pressing the key when the digit at the
cursor position is "0". Once a position is used for the decimal point, no digits can be
displayed on that position by pressing the key unless the decimal point is moved
elsewhere. When the decimal point is moved, a "0" is displayed in its previous position.
The decimal point can be displayed at one of the three lower positions for PT and CT
ratios, and at one of the five lower positions for the SC coefficient.

* When performing integration after the PT or CT ratios, or the SC coefficient has been
changed, be sure to clear data with the key.

* In case scaled data exceed the display limit (9999.M) due to PT/CT ratio and SC coefficient
settings, the "8. _._._." (scaling overflow) indication will be displayed.
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5-2 Special Functions

5-2-1 Totalization Processing

e This function repeatedly integrates measured values within any desired period, and from the
obtained data calculates total integrated amount, total average within a specified period,
maximum average within a specified period, and load factor.

& Menu Setting

E 3

Press the key to switch the display to setting mode.

Change pages with the and keys and call the M3-1
«INTEG/TOTAL/RECORD» item.

Move the cursor to the "MODE" position with the (¥ ] key, then select "2" (TOTAL)
with the and keys.

Move the cursor to the "START MODE" position with the @ key, then select AUTO
or MANUAL with the and keys.

If you selected "AUTO", move the cursor to "AUTO START TIME" with the ( ¥ ] key
and set the start time. Use the @ and @ keys to move the cursor to the year,
month, day, hour and minute positions.

Year Month Day  Hour Minute
0 @i— 0ifi— 0 EE— 0 : 0B

@ = T T Cursor to the right
{ < | & & e e Cursor to the left

Move the cursor to the desired position, then adjust the digit with the and
keys.
Move the cursor to the "MEASURE TIME (TIMER)" position to set the integration time.
Move the cursor with the @ and @ keys, and use the and keys
to adjust the digits.

Example: Setting the integration time to 1 hour 30 minutes.

E000:00
Press the | > [ key three times

Press the key once 000©i:00

Pressthe ( » ] key 000: 00
_ 0001 :i%0
Press the key three times 0001 %_9
| I——
Setting completed Hours  Minutes

"MEASURE TIME" can be set to "0000:00" on the menu, but it is taken as 1 minute for

internal processing.

* The setting range is from 1 minute to 1000 hours. During the totalization processing, this

integration within a specified period is repeated for the set number of times.

~59—



e Usethe | A | key to move the cursor to M3-1, then press the [ up ) or (o) keyto
proceed to the M3-2 «TOTAL» menu.
e Move the cursor to "REPEAT" with the { v I key to set the number of repeats. Use the

@ and Ej keys to move the cursor, and the and keys to adjust

the digits.
Example: Setting to 24 repeats

Space
Press the Ej key once. [ P

L0

Press the key twice. Hi0
Press the @ key once. 2:0
2

Press the key four times. 0 i

Setting completed

* The setting range is within 1 to 100 repeats. Figures are taken up and down automatically.
e Move to "INTEG SELECT" withthe (_¥ ] key, then use the and keys
to select the parameter to be integrated. *A can be integrated in the 3P3W-3 and 3P4W
modes. In all other modes, a 0 (zero) is obtained. Wos can be integrated when offset is
turned on. When it is off, a O (zero) is obtained.

Move to "TOTAL GRAPH SELECT" with the @ key and select the parameters to be
totalized. Up to two parameters can be selected; when printing only one, set the other one
to "NOSEL" (6). If graph printout is not required, set both to "NOSEL". Move the cursor
with the @ and @ keys, and make your settings with the and
keys.

The printed totalization graph contains the averages within the specified period for the
selected parameters.

Press the key again to return to the measurement mode. This completes the setting
procedure.

© On the Totalization Processing Operation

e Totalization is started by pressing the key on the control panel. If "START

MODE" has been set to 1 (AUTO) in the M3-1 menu of the setting mode, the *' indicator

will flash on and off and the unit will stand by until the "AUTO START TIME". When the

set time is reached, the &0 indicator will remain lit and totalization will be started.

In case "START MODE" is set to 2 (MANUAL), totalization will start immediately when
e % key is pressed (the ' indicator lights).

When totalization starts, former integration and instantaneous maximum/minimum values

are cleared and measurement is started anew.

One measurement is performed within the period set as "MEASURE TIME", and it is

repeated for the number of times specified by "REPEAT". Each time a measurement

operation is finished, the integrated and instantaneous maximum/minimum values are

cleared before resuming measurement (see the figure below).

Totalization start REPEATS Totalization stop
Y Y v
1 2 3 4 5 8 7 8 9 10
‘ ~ ~le “ ~e NS Sl le S e I
r 1 4E HE ~ i 1< 71 > < BN |
MEASURE TIME



o Totalization processing ends automatically after data are read in for the set number of

repeats (the ' indicator goes out). It can also be stopped manually pressing the

key. '

e When totalization is finished, totalization times, total integration time, total integrated
amount, overall average, maximum average and load factor (LF) are displayed on the 5th
page (P5) in the measurement mode.

Totalization times Totalization start and stop times

Total integration time Time from the start to the end of totalization

Total integrated amount Amount integrated during the total integration time
Overall average Average within the total integration time

Maximum average Maximum average within the specified time detected

during repeat measurement
Load factor (LF)
* Processing is interrupted for approx. four seconds during power rise and range changes.

A CAUTION

If the clamp sensor range is changed during totalization, measurement is
compulsorily terminated.

* When the measurement display is in the data hold condition, data are updated at totalization
start and stop times, when the "MEASURE TIME" runs out, and at the time of or interval
printing, then frozen again.

* When data (W, VA, INTEG SEL) input to the integrator are beyond their range, an accurate
integration is not possible. Integrated values, averages a within a specified period and
totalization data are likely to exceed accuracy specifications.

© Related Functions

¢ Printing of totalized values
If interval printing is turned on, printing starts simultaneously with totalization. When
totalization is completed, the printer stops after printing all totalization data (totalization
times, total integration time, etc.) (page 86, Interval Printing).

¢ External totalization control
Totalization start and stop can be controlled through the external control terminal on the
back of the unit (page 66, External Control).

e Power failure processing
If a power failure occurs during totalization, operation is resumed when power supply is
restored. In this case, failure and restoration times will be printed (page 135, Power
Failures).
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Note
The Load Factor

The load factor was developed as a way of analyzing electric power demand. It
expresses load variation over a specified period as a percentage. Depending on the
period studied, it is called day load factor, month load factor, year load factor, etc. The
load factor is calculated as the proportion of the average power to the maximum power
within the specified period.

Load factor= _/AVerage power x 100 [%]
Maximum power

As it should be evident from the above equation, the load factor gives a measure of
demand stability. Therefore, larger load factor values indicates higher system
efficiency, making this parameter a yardstick of power cost reduction.

On the other hand, a low load factor indicates that there are fluctuations in power
demand, requiring a large supply over certain periods. During low-demand periods,
installations are unproductive. This results in an extremely low efficiency, and
consequently higher power costs.

For this reason, the power load is considered an important parameter, closely related to
the calculation of electrical rates.

—62-




5-2-2 Comparator Function

¢ This function compares data measured or obtained by calculation with a set number (threshold
level), turns relay output on/off and issues a buzzer warning.

e Comparison is applied to instantaneous values.

e Comparator precision is 1 count.

© Menu Setting

e Press the key to switch the display to setting mode. Change pages with the
and keys and call the 5th (M5) page, <CCOMPARATOR.

¢ First, set the parameter. Move the cursor to the "COMPARATOR SELECT" position with
the and @ keys, then select one parameter among the 13 available with the
and keys.

* If W offset is set to "ON" in menu No. 7 «etc.», Wos data are compared by the 9 "W"
setting.

¢ Set the threshold level.
Move the cursor to "SETTING LEVEL", select digits with the @ and E] keys,

and adjust them with the and keys.

This level can be set to any value within 0.000m to 9999.M, but be sure to include a

decimal point.

* The decimal point can be displayed by pressing the key when the digit at the cursor
position is "0". Once a position is used for the decimal point, no digits can be displayed on
that position by pressing the key unless the decimal point is moved elsewhere.
When the decimal point is moved, a "0" is displayed in its previous position. The decimal

point can be displayed at any of the four lower positions.
Example: Setting the threshold level to 10.00 m.

100. 0k -+ Defaultvalue
.
108 0k -+ Move the cursor.
8 [oow]
1 080 0k - Move the decimal point.
3 E] Press three times.
10. 00# -- Move the cursor.
4 Press twice
10. 00

¢ Finally, turn the buzzer warning on or off. When on, an intermittent buzzer sounds while

the measured value exceeds the threshold level.
e Press the key again to return to the measurement mode. This completes the setting

procedure.
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e The "COMP OUT" relay output terminals on the back panel are switched from the brake
condition to the make condition when the measured value exceeds the threshold level.

e Since these terminals are not protected against current, do not use them for control of
current lines (rating: 30 V, 0.3 A).

Back panel
QUIPUT LCD
AT il
! U I o smaos ooty i
Giii BESAT aanl Vi \"2 Vi W G ik
. . . b4 ' !
R I BACK LIGHT
.
-1 N CONTFALT T
v
b : O
L.D "“';COMP QUT il LUl ]

5-2-3 Analog Output
e Voltage (V1 to V3), current (A1l to A3) and active power (W) can be obtained simultaneously as
analog outputs.
Output terminals are on the back panel.
Output level is equal to DC 2 V/f.s. with regard to each range.
e A 1-V output is obtained when measuring a 200-V line in the 400-V range.
¢ A 0.5-V output is obtained when measuring a 50-A line in the 200-A range.
The analog terminals are not affected at all by display processing (e.g. HOLD, AVERAGE, etc.).
Output impedance of these output terminals is 1€ or less.

A CAUTION

The internal circuit is provided with a simple protection circuit, but be careful not
to apply an input by mistake; it may result in unit damage.
Also, take care not to short-circuit the output terminals.

Back panel
SISRERER) LCD
[N it N - j
l ATt ik | ANALOG OUT~ s
po B et ot Vi V2o Va w b
. | O LAt Uil
:ﬁ:; (el
-1 i i Cedqdin T ::
i H H /' .T)
..I;;& St ; : Ar Az AsGND L/
(TS e L anacoc out J




5-2-4 D/A Output

¢ This function supplies an analog output of data calculated by digital processing.

¢ One of the following data can be selected for output: apparent power (VA), reactive power (var),
power factor (PF), average voltage (*V), average current (*A), active power (w/offset) (Wos),
and frequency (FRQ).

e Output rate is DC 2 V/f.s. Negative output is not possible (when Wos is negative, a 0-V output is
obtained).

¢ Like for displayed values, D/A output is possible up to 125% of the range for VA, var and Wos,
up to 150% for *V and *A, 100% for PF, and 99.9% for FRQ. However, if a display overflow
occurs (the "9. _ _ .. " indication is displayed) output will be approx. DC 3.2 V.

Back panel

OUTPUT LCD

( ——— EXT CONT - n )
. o i ANALOG OUT i

START  DAT R o

G JST0F  AENCT emnt Vi V2 Vo W CFE

=N S| 11 BACK LIGHT

CONTRAST
O

| {
GND o ouT | A Az ALGND
oA 5 ar banaLos cur J

/A= ik Gur T ANALOG GUT
——— T o »,

© Menu Setting

Press the key to switch the display to setting mode. Change pages with the
and (e keys and call the 4th (P4) page, <FRQ, SCALING, D/A OUT>.

Move the cursor to the "D/A OUT" position with the @ and @ keys, then select
one parameter with the and @ keys.

Press the @ key again to return to the measurement mode. This completes the setting
procedure.

Values present immediately before entering the setting mode are retained and output even
after the setting mode is entered. Therefore, the output does not change until you return to
the measurement mode, even if the setting mode is changed.

The D/A output is not affected by the data hold function.

The D/A OUT terminals are on the back panel, on the lower left of the output terminal
board.

The output impedance of these terminals is approx. 50 Q.

D/A OUT settings can be checked through the help printout function (page 77, Help

Printout).
A CAUTION

The internal circuit is provided with a simple protection circuit, but be careful not
to apply an input by mistake; it may result in unit damage.
Also, take care not to short-circuit the output terminals.
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5-2-5 External Control

e The integrator and printing functions of this unit can be externally controlled.

e Control signal input terminals are provided on the back panel. They are all controlled by active
low.

¢ Since each control terminal is equipped with a filter to suppress chattering, apply the control
signal continuously for at least 500 ms.

e External control is not possible in the key lock status (when & is lit).

© EXT INTEG START/STOP Terminal

o This terminal is equivalent to the key on the control panel. It is used to start and
stop integration, totalization and plotting operations.
e In case processing start and stop are set to manual, the unit will operate as follows.

Hi (open) +5V —— R

Low (shorted) (v

=

I

Processing start Stop

e If start and stop are set to automatic, the unit will enter the processing standby mode when
a low level is input, then start at the set time. If the signal returns to high level before the
set time is reached, the standby mode is cancelled. When a high level is received during

START

operation, processing will stop as if the key had been pressed, even if it is before
the auto stop time.

i Auto start time Auto stop time
Hi (open) +5V —I : ;
Low (shorted) gv 3
Standby Start Stop
55 Stop time
Stop

¢ Control signals are not accepted during printer operation.



& EXT DATA RESET Terminal

¢ This terminal is equivalent to the key. It is used to clear integrated data and
instantaneous maximum/minimum values.

e The clear function is activated by one pulse of at least 500 ms, but inputs are ignored
during integration processing, just like for key operation.

<— 500 ms or—
Hi (open) +5v  —— longer

|

Data reset

Low (shorted) 0V

EXT PRINT Terminal

e This terminal is equivalent to the key on the control panel. It is used to start
manual printout from an external device.

e As for key operation, control signals are not accepted during integration processing when
interval printing is set to "ON".

«——500msec —>

Hi (open) 5V —

Low (shorted) 0V

Manual printing

The external control input circuit has the following configuration.

+5V
10kQ
1kQ
—OQ} T W\A—o0 EXT terminal
T41C14 DATA
0.1uF ( START/STOP, oo PRINT)
. —0
\17 GND terminal
OUTPUT
EXT CONT
G' o WG ma:] v

SEC N W ]

£ B 1777 ) @ CONTRAST T
= F il T ok o i .“I

Gt our
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5-3 Other Functions

5-3-1 Real Time

o This unit is provided with a clock function to permit real-time control of integration, totalization
and plotting operations, and printout of maximum/minimum value detection times.
¢ In the measurement mode, the real time is displayed only on the integration display (P4).

© Real-time Setting

e Press the key to switch the display to setting mode.

e Change pages with the and keys and call the 6th (M6) page, «<REAL
TIME».

e Each item has an upper setting limit. Use the @ and E] keys to select items, and
adjust them in sequence.

o First, enter the year, the month and the day.
For the year, enter the two last digits. Setting range is 1990 to 2089.
Thanks to the calendar function, the month and day can only be set to existing dates.

e Use the @ and @ keys to move the cursor, then enter the hours and minutes.

* Time is entered and displayed in the 24-hour system.

e Set the day of the week and the seconds. This completes the setting procedure.

¢ To set the seconds, move the cursor to the seconds position and press the - or -
key to reset the reading to "00". When doing so, any existing seconds will be discarded.

Example: Setting to February 14, 2010, 3 hours 21 minutes p.m.

0 Year - Month - Day o Hours:Minutes [
9 -0 1 — 2 9 - Default setting 1. 32 : - Default setting
Press twenty times. - Press four times.
1#@— 01— 2 9- Year setting 18: 32 - Hours setting
3 @ Press one time. 3 @
1 0 — 0~ 2 9 - Move the cursor. 15:3%8:39
¢ 3 Press eleven times.
1 0 - 0#- 2 9 - Month setting 15: 2#: 51 Minutes setting
8 @ Press one time. 3 @
10— 02— 2 Move the cursor. 15:21 :5FH-A-VILBH
3 Press sixteen times. 4 or m
10~-02~-1 4- Daysetting 15:21:00-- Setting completed
3 @ Change the item.
1




5-3-2 Beeper On/Off

Use the following procedure to turn the key entry and input overload warning beeps on/off.

& Menu Setting

Press the key to switch the display to setting mode.

Change pages with the and keys and call the 7th (M7) page, «etc.».

Move the cursor to the "BUZZER KEY" or "INPUT OVER" position with the @ and
@ keys, then select "2" to turn the buzzer off.

Press the key again to return to the measurement mode. This completes the setting
procedure.

5-3-3 System Reset

This procedure initializes the unit by resetting all menu settings and data, except the real time.

& Reset Procedure
Press the key to switch the display to setting mode.

Change pages with the and keys and call the 7th (M7) page, «etc.».
Move the cursor to the "SYSTEM RESET" position with the @ and @ keys.

With the cursor blinking on the "*" mark, press the or key to reset all
settings and data. Then the unit will return to the measurement mode.

If executed during printer operation, printing will be stopped compulsorily.

& Default Settings of All Menus

Default settings of items set with the soft keys are as follows.
() ... When a 20-A sensor is used

e Measurement mode 3P3W-3

e Voltage range 400 Vrms

¢ Current range 200 Arms (20 A)
¢ Frequency measurement mode A

¢ Data hold OFF
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0. Setting menu

Default Settings of the Setting Displays

e

E
EuxTUT
R, S

31 3
13WIDE
2:PRIN
STINT
41F]
S:C

<< SETTING MENU >>
ETT INh MENU

OMPRAI RRTOR

5 PEQL TIME

8: Po-232C
HL/RECURD

1. Wide display selection

¢<_WIDE_DISF WIDE DISPLAY >>
pem. UALLE “SELECT Mgt um.ue SELECT iP5y
Ul Stz 3ThE 1: 3°IT0T 41BF SFR@  1,2.3.4-
Bien 310 15:0A IN'{EG um.us SELECT (P4 -
MR, UALUE, SELECT RUERAGE “JRChE “SELERT (pS) e
LeUL 2TUZ 3503 3:UR Siuar 45PF 5:INTEG SEL
*-un U'uar 16 P 1,2,3: 4.
2. Printer
" << PRINTER >>
PRINT SEL  REAL YALUE  1:0N 2:0FF 1
MRX URLUE 150N 2:0FF 1
MIN UALUE 1:0N 2:0FF 1
INTEGRAUERRGE 1:0ON 3:0FF 1
INTERUAL PRINT 1:ON 2:0FF_1
INTERURC TIME 5090 30
3. Integration/Totalization/Plotting
M3-1 - << INTEG-TOTAL-RECORD > M3= <¢ INTES »>
sToP MODE {:TIMER 2:MANUAL 1
MODE 1: INTEG 22TQTAL I:RECORD |
START MODE T:AUTO - S:MRNOAL 2 INTEG SELECT
_— 23A2 J:AT 4317 Silos 1
AUTD START TIME Ad-31-01 aniAl
MERSURE TIME <TIMER) Boda: 39
M3-2 << TOTAL »> - maz £< RECORD 3>
(] T j=H
REPEAT _ 8 o ey 1:TIMER 2:MANUAL 1
INTEG_SELECT Tei a0z aat Sta1 5ia2
1:R1 H2 3:A3 4:+¢R Silos 1 3 A 3:u 19:uQ 11 var
ToTAL GRAPH SELECT LFRQ 14 NOSEL 1, 2
2:URA 3iuar $:PF S:INTEG SEL - CHAR EED 'HINUTE “DIY
L 12 F1os IR RIS si0m siee 1
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4. Frequency, scaling, D/A output

AT canst FRQ, SCALING, D-A QUT >>
1:100Hz 23 1999Hz ,.1akH- 4:10UT0 4
gggLiéérsp 0N 2:0FF 2
D-R Sa%am'??un °I?2l%‘3pp Sgggax -ee
Si4R 5:los TiFRQ 1

5. Comparator

<< COMPARATOR >>
COMPQRRTOR SELECT
UL 2:U2 31U 4:) S5:R1 BIA2_TIRZ
8-*R 5:uT1B:0UR 11ivar 12:PF 13:FRQ

9
SETTING LEVEL .
WHRNING BUZZER 1:0N 2=OFFlea 955
6. Real time
e << REAL TIME >» * The real time is not reset. The clock keeps running
VERR-MONTH-DRY o Prasll since the product is delivered from the factory.
K 1:SUN 23MON TITLE 4:WED
WEE] St?HU BIFRI TiSAT
7. Others
M7 <€ eto, >
QUEPRGE DISFLAY 130N 2:0FF 2
T OFFZET 1:aN  2:0FF 2
ZERDQ LEVEL +3.9808
BUZZER KEY 110N 2:0FF 1
INPUT OUER 1:ON  2:0FF 2

TWITEM REZETPush UP or DOMN ked) #*

8. RS-232C
M2~-1 {< R3-232C »> M8-2 << RS-232C >>
DE%%EA%E?T CR 2:LF Z:CR/LF 1
] 1: 2 CR/|
RECEIVE 1:CR 2:LF 3:CR/LF 3

[ 31728
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5-3-4 Battery Backup

This unit is equipped with a built-in battery to back up all menu settings, integrated data and
instantaneous maximum/minimum values in case of power failure. Therefore, when power is
turned on the unit is set just as it was before turning power off.

This function also keeps integrated values, so if adding integration is not desired data must be
cleared pressing the @ key.

Data are also protected in case a power failure occurs during interval printing. When power
supply is restored, failure and restoration times are printed, then data printout will restart from
the beginning (page 135). Backup is not performed for manual and help printing.
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Chapter 6

THE PRINTER
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6-1 Specifications

Printing method
No. of characters
Character size
Printing width
Paper feed pitch
Printing speed
Service life
Paper

Functions

Control keys

Indicators

Thermal, serial dot

32 chars./line

7 x5dot, 2.4 x 1.2 mm

66.6 mm

2.8 mm

Appro. 0.6 line/s

Approx. 500.000 lines (with head replacements)
9223 black printing thermal paper
Size: 80 mm x 30 m rolls
Core inner dia.: 12 mm

Max. core dia.: 53 mm

Red strap on last 3 m of paper

Help printout

Manual printing

Integration printing

Totalization printing

Plotting

Printing by real-time control

Time interval printing

Printing controlled by external signal

Printing stop and warning indication upon detecting
a paper empty or paper jam condition

Printing of power failure and restoration times

STOP/CONTinue key
MANUAL printing key
HELP printout key
1-line paper FEED key

RUN indicator: Lights during interval printing

ERROR indicator: Indicates paper empty, paper jam
and trouble conditions.
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6-2 Setting

12 _£¢ FRINTER ¥ o
FRINT SEL  REAC WACUE 1:0M Z:OFF 1
ME UALDE 1:0M Z:0FF 1

MIN UECOE  1:0N Z:0FF 1

) INTEGEAUERAGE 1:0M Z:0FF 1
INTERUAL FRINT 1200 Z:0FF_1
INTERUHL TINME Goon: 39

e Press the key to switch the display to setting mode.
e Change pages with the and (som) keys and call the 2nd (M2) page, «<PRINTER>.
e Select parameters to be printed.
Printing of the following four parameters can be turned on/off.
@® REAL VALUE (instantaneous values)
@ MAX VALUE (maximum instantaneous values)
@ MIN VALUE (minimum instantaneous values)
@ INTEG & AVERAGE (Integration elapsed time, integrate amount, average within
a specified period)
e Move the cursor to "PRINT SEL REAL VALUE" with the @ key, and turn printing on or
off with the (w ] and keys.
¢ Move the cursor to "MAX VALUE" with the @ key, and turn printing on or off with the

@ and keys.

e Move the cursor to "MIN VALUE" with the ( M lkey, and turn printing on or off with the l w |

and keys.

e Move the cursor to "INTEG & AVERAGE" with the @ key, and turn printing on or off
with the and keys.

e Interval printing setting
Move the cursor to "INTERVAL PRINT" with the (¥} key, and make your selection with
the @ and keys. When set to "ON", interval printing is used for integration and
totalization. When "OFF", interval printing is not performed.

¢ Interval time setting
Move the cursor to "INTERVAL PRINT" with the @ key, and adjust the interval time
between 1 minute and 1000 hours.
Move the cursor with the @ and @ keys, and adjust digits with the @ and

keys.

Example: Setting the interval time to 1 hour 30 minutes.

Press the l > ! key three times.

BFH000:00
Pressthe | v | key once.

0009::00
Press the @ key once. 00 0E: 00
Press the key three times. 0001 @0

0001 130

Setting completed
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* Though "INTERVAL TIME" can be set to "0000:00" on the display, a value of 1 will be
used for internal processing.

* If more than three parameters are selected for printing with interval printing on, the
ERROR----PRINT SELECT OVER message appears on the bottom line of the display. In
this case, return to "PRINT SEL" are redo your setting, or change the "INTERVAL TIME"
setting. Other menus cannot be displayed while this message is shown.

Three
M2 {4 PRINTER -
FPRIMNT SEL FERL “HLI IE 1:0M 230FF 1 "ON"
FEx UELUE 1:0M Z:0FF 1
MIM UALUE  1:0M Z:0FF 1
INTEGEAUERAGE 1:0M Z:0FF 2
INTERVAL FRINT 1:0N Z:0FF 1 .
IMTERUAL TIME AFas:al | «— 1 minute
ok ERROR —=—— PRIMNT SELECT QUER ekster
Error Message
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6-3 Help Printout

Prints out the unit settings.

This can be started from either the setting and measurement display by pressing the key,
except when the printer 15 indicator is lit or blinking.

In the integration mode, the help printout will look like this.

Printing Sample 1

DHELP *98-84-84 WED 13:42:89
@ MODE 3p3y-3
& MOBtRaNgE 208 uras BTil.ae
® A RANGE 18 Arms CT:1.89
® F RANGBE AUTO Hz $Ci1.08
® FREQUENCY(FILTER)  U(ON)
® boa 00T UA
® COMPARATOR X4 18.08
© UATT OFFSET OFF  @.089
® RUERAGE DISPLAY OFF
® INTEGRATOR

@ AUTO STARTCON)

'3§-4-84 @3:08

® TIMER(ON) 2iia0

© SELECT in

@ INTERVAL PRINT(ON) 81:88
® BUIZER

@ COMPARATOR OFF

& KEY INPUT !

o INPUT DUER OFF

@ Printed data and respective dates and times (year-month-day, day of the week,
hours:minutes:seconds)
@ Connection mode
® Voltage range, rectification method, PT ratio
@ Current range, rectification method, CT ratio
® Frequency ranges and the SC coefficient
® Frequency detection mode and filter on/off
@ D/A output parameters
Compared parameter and threshold level
® Power offset on/off and offset value
Display averaging on/off.
@ Integration mode
a. Auto start on/off and set time
b. Timer on/off and integration time
c. Selected integrated parameters, except active power and apparent power
d. Interval printing on/off and set time
® Buzzer
a. Buzzer on/off during comparator operation
b. Buzzer on/off when making key entries.
c. Buzzer on/off when there is an input overload.
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In the totalization mode, the printout will look as follows.

Printing Sample 2
@®HELP '9p-@4~-a4 WED 13:4B:39
ODE JPIW-3
4 U RANGE 288 Yras PT:1.98
A RANGE 18 Aras £T7:1.08
F RANGE AUTO Hz §C:l.e8
FREBUENCY(FILTER) U(ON)
psa OUT 1]
COMPARATOR X3 16,88
WaTT OFFSET QFF w®©.988"
@® AVERAGE DISPLAY OFF
@ TOTAL
@ AUTO STARTC(ON)
‘93-94-34 138:88
® INTEG _TIME A1:84
(© REPEAT 24
@ INTEG& SELECT xq
(€© INTERUAL PRINT(ON)> 81:88
(N BRAPH CH1> Ua
© BUZZER CHZ> W
EGHPARATOR. OFF
KEY INPUT N
INPUT OUER OFF

Items © to @ and @ are the same as in the integration mode.
® Totalization mode
a. Auto start on/off and set time
b. Integration time
c. Number of integration repeats _
d. Selected integrated parameters, except active power and apparent power
e. Interval printing on/off and set time
f. Item selected at the totalization graph, channels 1 and 2
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In the plotting mode, the following printout is obtained.

Printing Sample 3
® HELP ’0@-B4-84 WED 13:44:35
MODE JPIW-3
) RANGE 289 Urms PT:1.88
A RANGE 18 Aras £T:1.89
F RANBE AUTO Hz 5C:1.80
FREQUENCY(FILTER) YCON)
D/A 00T UA
CORPARATOR XA 18,88
WATT OFFSET OFF ©8.9868
® AVERAGE DISPLAY OFF
® RECORD
(a) AUTO STARTC(ON)
’98-94-84 B8:99
® TIMER(ON) 24:90
© CHART _SPEED 18minsdiv
@ SELECT CH1> X0
o CH2S  PF
@ BUZZER
COMPARATOR OFF
KEY INPUT N
INPUT OUER OFF

Items © to @ and @ are the same as in the integration mode.
Plotting mode
a. Auto start on/off and set time
b. Timer on/off and set time
c. Paper feed speed
d. Parameters selected for channels 1 and 2

¢ Key Operation

i-'ﬁﬁi

INTEGRATOR. TOTAL'RECORD l CURSOR

eSS

3
g

@@@aw
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Heljiclal=
Key HELP MANUAL |START/STOP| STOP/CONT
START STOP
Condition @
Prints the
Help printing Inoperative Inoperative Inoperative | current line,
then stops.
Fig. 6-1




6-4 Manual Printing

Prints the instantaneous values at the time the key is pressed. Operation of this key is only
accepted when the display is in measurement mode. No printing is performed if the printer

indicator is lit or blinking, and during printer operation.

Parameters to be printed should be selected at the M2 «PRINTER» setting menu "PRINT SEL"
item (the manual printing function can be used regardless of the "INTERVAL PRINT" setting).

12 4 PRINTER 3
FRINT SEL  FEAL UALLE
ME LALLE
MIN UALLE
) INTEGEAVERAGE
INTERUAL FRINT
INTERURAL TIME

Manual printing gives a printout as shown below.

@O—HaNUAL

(a)-

o
SCare—

ws se au o0
[PIgelgnl o]

-+ D
OO
” 8 8

p¥els AF SRV |

—

UaLy

Max

20902

®)

MOC CEDD DT
44 SN WS NG B8 NS S8 6% S8 BE BN

b Ihd

<

A

=

Jgvigslchley)

MIN

Pasg wed }

©

TS NTHE D ARSI Cdla—

<

[IRTRTNTRTY e

N0,

.

@—ELAPSED

S—

(0- AVERAGE

Ja i
yar:

@ Printout description, date a

hours:minutes:seconds)

@ Parameters selected at "PRINT SEL" on the M2 «PRINTER» setting menu
a. Instantaneous values (* indicates average, and F/V shows that frequency detection is

Printing Sample 4
*39-34-84 HED 13:12:83
T 1.91 B ¢ 3,583k
Sé: %.15 ua : 3.7923k
A3: 2.92 war: 3.413k
xf: 2.13 PF @ 8.3858
Fsy: 8.3 Hz
4. A4-44 12:91:38
%g.g d4-44 12:41:33
14.3 R4-94 12:91:35
3.33 A4-94 12:26:4]1
.37 34-94 12:2p5:92
2.54 Ad4-94 12:13:17
.339%k pd4-a4 12:81:13
2541k @4-94 137:91:23
.61k B4-94 12:91:24
.984 A4-94 11:32:138
8.1 Hz 94-94 12:33:41
5.8 34-94 12:43:31
gg.g 34-94 12:43:34
85.4 A4-94 12:43:39
.333 34-84 13:31:14
59.9 Hz 84-84 12:40:14
InE INTEG.VALUE
é:85 /Wb i 132329.a
© UAh ¢ 154386.n
ALUE *ph ¢ 4i7.13m
.537 PF : 9.377
-385F R i 31306
367.3

performed in the voltage mode)

b. Instantaneous maximum values and corresponding dates and times (month-day

hours:minutes:seconds)

c. Instantaneous mini

mum values and corresponding dates and times (month-day

hours:minutes:seconds)
d. Integration elapsed time (hours:minutes)

e. Integrated values

f. Average values within a specified period

* When Data Hold is Used

If you pressed the key to freeze data on the display, that data will be displayed.
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¢ Key Operation

1 m:—;snu RECORD | [ CURSOR @ @
= @) (=) e =
® (=) =) =)

=
Key HELP MANUAL |START/STOP| STOP/CONT
MANUAL START sTOP
Condition D
Prints the
Manual printing | Inoperative Inoperative Inoperative | current line,
then stops.

Fig. 62

6-5 Interval Printing

During operation in the integration or totalization mode, measurement data can be printed at
interval of any desired length. Interval printing starts simultaneously with integration or totalization
if the "INTERVAL PRINT" item on the M2 «PRINTER» setting menu is turned "C. .. After that,
printing is repeated at intervals of the length set at "INTERVAL TIME", and stops together with

integration or totalization.
For setting details, refer to page 75.

M2 £4 FRIMTER &> i
FRINT SEL  REAL WALUE  1:0M 2:0FF 1
ME UELUE 1:0H S:0FF 1

MIN WALDE  1:0MN 2:0FF 1

INTEGEAUERAGE 1:0H Z:0FF 1

INTERUAL FRINT 1:0H Z:0FF 1
INTEFUAL TIME F200: 30
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6-5-1 Interval Printing in the Integration Mode

key with the unit in the integration mode (see page 51), and interval printing

START
“STOP

1) Press the

will start, as shown by the ©0 indicator, simultaneously with integration (the LED will light).

The following printout will be obtained.

:99

2

Printing Sample 5
3:29

B-84-84 WED 13

T

*q

T

INTES RUN

P N

=R DRDDEMTO

Xt tr) [Cailpllel s Tplly)
[ g aals+Ts] LI R TRETRT -puw—-_‘-u—u‘w_.nqw—.-ﬂ-v
LYl g0 Ja ) NNV NN T
« a s » 4+ 4ot
DRI 4 8% 59 AN B NP WU BN Re AP R
MMM
IR R TR
|
T il eSS 0055050 5
2D OO0UN DPRDRD DR D
x e r e
o wt- ot v ot v -
b gl <lanls <] AR EEREEREED
[« ST T T Y
" e D M
+4CACNOND x
DESE e
we ve e us e PN DRI
AR A el v N 0O
fated.d N PalI= v o e DP. O
w XD 2 0 0 D
LICACICE DD
NG ND =
"> e e v 20 22 48 4e 46 w0 20 08 ne e
r~lr-0 << ~ D
I S HCMYNIY @ UL
CACHCNITY fDDDILTTIID Dl
on an anwn 2
“M-&U T
= M =
8

@ Integration start message

@ Integration start date and time (year-month-day day of the week hours:minutes:seconds)

@ Parameters selected at "PRINT SEL" on the M2 «PRINTER» setting menu.

2) When the unit reaches the interval time, a printout as shown below is obtained.

Printing Sample 6

299-84-94 WED 13

:25

-
o

@

SMesease
o0t
[aals ALl p]
OO0
-« = = &

DR

CRTRT ]
[
< MU
B OA M
x

[ b g lmalan

uun wnwwan
—OPIE D
Rodeota ol LN

w

[ a0 b glan]

» v a0
A et
CUCENICN
e e owsaw
I
e o e 2

VTt DR ACICIOON D
MO CIOUINNIICE
B0 NG B0 6% O ¢ 98 00 O W NE
ot vt ettt o D
CACIOI TN CACICNCN T
W8 ¢0 % Gw WD AN S0 NE NR WG BN
PN

S 500
AEER R DD X
UL L L
<<ttt d o
AREDDEMDD I

M
x

e
P02 CAD = OO0 ORI
o TN TV-' D o

Ll A0 R IUIAN .1 anle o}
iR rteaCdCd 0 v ¢ O
LN (el 2l 1o )
=2
wd U% %0 89 8w e o0 BO 40 4P we w

< - O

D ANEY MY il N
DD TID Dol

b

<

=

@ Printout date and time (year-month-day day of the week hours:minutes)

Interval printing is repeated until integration is completed.
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3) When integration is finished (the LED goes out), the printer = indicator goes out and the last
data are printed as shown below.

Printing Sample 7
© 193-34-34 WED 13:30
(y1:218.4 AL: 5.15 W @ 1.641k
U3:383.1 A2t 5.94 Ua i [.R44k
p3:519.3 A3: 2.5 wvar: 9.933k
ii33a.6 ¥A: 4.53 PF : 8.999
FrU: 588 Hz
MAX.UALUE
AR VALUS 0 3 B4-94 13:25:33
U7 : 718.8  94-94 13:25:3%
® u% ¢ 51213 94-94 13:36:33
al ¢ “8082  94-a44 13:25:32
A2 : 9.9  p4-94 13:53:31
a5 ¢ 3.53  94-94 13:93:43
B0 % 27323k ad-a4 13:235:]
Ua : 2.358k 94-84 13:25:79
var: 1.37%k A4-34 13:26:46
PE': {.p89  @4-84 13:35:14
| Frui 88.8 Hz 84-84 15:20:16
INTEG END ’9a-af-a4 YED 13:39:80
@ ®

@ Printout date and time (year-month-day day of the week hours:minutes)

@ Last measurement data

® Integration end message :

@ Integration stop date and time (year-month-day day of the week hours:minutes:seconds)

* During integration standby ( = indicator blinking), the setting menu cannot be accessed
by pressing the key. To change any settings, leave the standby
condition.
During interval operation the , and keys are inoperative.

* The |$fer| key is inoperative during printer operation.

* When Data Hold is Used
If you pressed the [DATA HOLD] key before starting integration (before the LED lights
up), new data will be held and printed when it is started.
Held values are updated for printing once each interval while the © indicator is lit.
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4) The relation between integration and interval times
Printing intervals may differ according to integration and interval time settings. An example is
shown below.

Integration start 12:00
Integration time  4:00

(1) If the integration time is divisible by (2) If the integration time is not divisible by
the interval time the interval time
Interval time 1:00 Interval time 1:30
12:00( INTEG RUN (PRINTER ' lit) 12:00( INTEG RUN (PRINTER T lit)
(start) (start)
Data printing 12:00 data Data printing 12:00 data
] Standby
13:00 Standby
Data printing 12:00 to Interval
13:00 data |time 13:30 N
Integration Data printing 12:00 to
time 14:00 Integration 13:30 data
Data printing 12:00 to time Interval
14:00 data time
15:00 15:00
Data printing 12:00 o Data printing 12:00 to d
15:00 data 15:00 data
\ \
16:00 16:00 *
(stop) Data printing 12:00 1o (stop) Data printing 12:00 to
(¥ goes 16:00 data T goes 16:00 data
out) out)
INTEG END INTEG END
(PRINTER ' goes out) (PRINTER ™} goes out)

* In case (1), since the integration time is divisible by the interval time, printing intervals are
all the same. In case (2), integration ends before the interval time is reached, so the last
printing interval gets shorter.



5) To stop interval printing
Press the key. For details on the operation of this key, see Table 6-3.

6) Operation of printcr-rélated keys
Table 6-3 shows how key entries are processed during the interval operation.

¢ Key Operation

3
2
z
m
x

D@

*1  When printing has been stopped with the key.

*2 The @ , and keys are operative.

~85_

Key HELP MANUAL |START/STOP| STOP/CONT | STOP/CONT
START sToP STOP.
Condition *]
Prints data Printing is Prints when
read inuntil | not possible | the printing
. . the key was | even when time is
Standby Inoperative Inoperative pressed, then | the printing | reached.
"END". time has been
reached. *2
Prints the Prints when
currentline, | the printing
then stops. time is
Printing is reached.
Manual printing | Inoperative Inoperative Inoperative | not possible
even when
the printing
time has been
reached. *2
Fig. 6-3




6-5-2 Interval Printing in the Totalization Mode

1) Press the key with the unit in the totalization mode (see page 59), and interval printing
will start, as shown by the & indicator, simultaneously with totalization (the LED will light).
The following printout will be obtained.

®

o) Printing Sample 8

o —

WED 14:

-
Y
®
i
LY
|
[
s
[~

TOTAL RUN
~

aw up an
LR Lo L[]

T CAPI=IT
CECZ QSN
x

-
e v s
Lo ]

®@| ELAPSED

wE NN
M COlArI—-
e an

-
[ ]

-

<
o
Ll ~T o
s«
oM

AVERAGE
u ®

va ¢
yars:

® Totalization start message
@ Totalization start date and time (year-month-day day of the week hours:minutes:seconds)
@ Parameters selected at "PRINT SEL" on the M2 «<PRINTER» setting menu.

2) When the unit reaches the interval time, a printout as shown below is obtained.

Printing Sample 9

@ *39-44-24 WED 14:35
1:283.7 Al: 1.92 W B.679k
U2:7@6.3 A2: 2.15 Ua : 3.73%1k
03:7a3.5 A3: 3.51 war: @.484k
*¥U:2a7.3 *p: 2.13 PF : B.359

Fs: 58.8 Hz

APSED TIME INTES. UALUE
EL 38:85 Wh i §33945.a
Ugh : 75825.2
AUERAGE UALUE  h ¢ 283.26m

2 7hr.3 PF : 9.852

ya : 209.3 xy @ 2,439

yar: 478.7

@ Printout date and time (year-month-day day of the week hours:minutes)
Interval printing is repeated until totalization is completed.



3) When totalization is finished (the LED goes out), the printer & indicator goes out and the
last data are printed as shown below.
Printing Sample 10

@ 733-34-34 HED 15:35
( y1:286.3 Al: 5.783 4 ¢ 1.574K
02:394.3 A2t 5.37 VA : 1.758k
it 5 Bi e
TEEST pUz 803 Hz I
ED TIME NTEG.VALUE
@ ELAPSED TIMEs  I3R8:'05des.a
Jah ¢ 146038.a
AVERAGE VALUE o' 495.38m
d ¢ 1.388k PF : 9.337
va ¢ 1,759 2 ¢ 4,392
L var: 813.7
sxxxx3% TOTAL DATA SXXXXXX
-~
(a) START >99-g34-94 14:93
®  STOP 793-94-34 15:85
DEMAND
PSED TIME NTES. VALUE
@ ELAPSED TIMGe  ANES:T1iN7.63
yah @ 1282.49
(€ AVERAGE VYALUE @ 3ah : 3331.34m
g ¢ t.117k PF : 8.871
@ va i 1,282k @ 3.551
@ LoabFactéR-®
HAX. AVERAGE LF: 39.0%
@ ¢ 1.395k B4-94 14:58
94-34 [4:53
ua * 2.141k 94-94 14:59
34-94 14:55
var: 996.6 B4-94 14:39
A4-94 14133
PF : 8.387 94-34 15:83
d4-94 13:85
*a ¢ 5.932 g4-94 13:38
~ 34-94 [4:33

TOTAL EHD ’98-94-34 YED 15:35:88

@ ®

@ Printout date and time (year-month-day day of the week hours:minutes)
@ Last measurement data
@ Totalization data

(a) Totalization start time (year-month-day hours:minutes)

(b) Totalization end time (year-month-day hours:minutes)

(c) Total integration time

(d) Total integrated amounts

(e) Overall average values

(f) Load factor

(g) Maximum average within the integration time, and start/end dates and times

(month-day, hours:minutes)
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@ Graph
(h) (Integration) time corresponding to one division on the X axis
(i) Data displayed on the Y-axis and scaling
Example: The white bar for the first data indicates approx. 0.3, namely
0.3x4kVA =12kVA.
* If f.s. overflows due to scaling, the "8. —._.." indication is printed.
(§) Integration repeats
® Integration end message
® Totalization stop date and time (year-month-day day of the week hours:minutes:seconds)
* During totalization standby ( ¥ indicator blinking), the setting menu cannot be accessed
by pressing the [*e’| key. To change any settings, leave the standby condition.

"MENU
During interval operation the , and keys are inoperative.

* The key is inoperative during printer operation.

* When Data Hold is Used
If you pressed the key before starting totalization (before the LED lights up), new
data will be held and printed when it is started.
Held values are updated for printing once each interval while the ) indicator is lit.
When the ' indicator is out, they are updated at the interval determined by the
"MEASURE TIME" setting. When totalization stops, data hold is momentarily released,
and current data are held and printed.

* Other three graph styles are available

@ Two-channel printing including PF (power factor) Printing Sample 11
@ One-channel printing of a parameter other than PF Printing Sample 12
@ One-channel printing of PF Printing Sample 13

(With PF graphing, both channels are regarded as one channel.)

Printing Sample 11 Printing Sample 12 Printing Sample 13

B33l ( /4iw)
z L { 7t3)

rv— . %D - P
ST : 15 1: : 15

.......... X9 X9

18]

TOTAL SND 799-@34-34 WED 15:38:83

TOTAL END ”28-84-84 VED 15:58:38
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4) The relation between totalization and interval times
Printing intervals may differ according to totalization and interval time settings. An example is
shown below.

Totalization start 12:00
Totalization time 3:00
No. of repeats 3

(1) If the integration time is divisible by
the interval time

(2) If the intergration time is not divisible by
the interval time

Interval time 1:30 Interval time 2:00
12:00 ( TOTAL RUN (PRINTER T lit) 12:00 ( TOTAL RUN (PRINTER ' lit)
(start) (start)
o Data printing 12:00 data ey Data printing 12:00 data
lights) lights)
Integration ] Standby Integration ] Standby
time [13:30 time N
Data printing 12:00 1o Interval 14:00
13:00data | time Data printing 12:00 to
K 14:00 data | Interval
15:00 > 15:00 time
Data printing 12:00 o
15:00 data 16:00
Integration Data printing 15:00 to
time (16:30 Integration 16:00 data
Data printing 15:00 to time
16:30 data
18:00 18:00 Data printing 15:00 to
Data printing 15:00 to ( 18:00 data
Integration 18:00 data
time {19:30 Integration
Data printing 18:00 10 time [20:00
19:30 data Data printing 18:00 to
20:00 data
21:00 Last  21:00 N Last
(stop) Data printing 18:00t0 data (stop) Data printing 18:00t0 data
by 21:00 data (" 21:00 data
goes out) N goes out) N\
Totalization Totalization
data printout 12:00 to data printout 12:00 to
21:00 totalization data 21:00 totalization data
Graph Graph

* In case (1), since the integration time is divisible by the interval time, printing intervals are

TOTAL END (PRINTER  goes out)

/

/

TOTAL END (PRINTER ™' goes out)

all the same. In case (2), integration ends before the interval time is reached, so the last
printing interval gets shorter.
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5) To stop interval printing
Press the key. For details on the operation of this key, see Table 6-4.

6) Operation of printer-related keys ‘
Table 6-4 shows how key entries are processed during the interval operation.

‘ INTEGRATOR munm ’ CURSOR
B =) EJ
Key HELP MANUAL |START/STOP| STOP/CONT | STOP/CONT
START STOP STOP
Condition *1
Prints data Printing is Prints when
read inuntil | not possible | the printing
the key was | even when time is
. . pressed, the printing | reached.
Standby Inoperative Inoperative totalization time has
data, the been reached.
graph, and
then "END". *2
Prints the Prints when
current line, | the printing
then stops. time is
Printing is reached.
. . . . not possible
Manual printing | Inoperative Inoperative Inoperative even when
the printing
time has
been reached.
*2 *3
Fig. 6-4
*1  When printing has been stopped with the key.
*2  The @ and keys are operative.
*3  Only in case printing is stopped during printing of the last data (including totalization data

and the graph), they are printed again from the beginning (printing is not performed after
pressing the (wws] and keys in *2 above).
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6-6 Plotting

e Instantaneous levels are plotted on up to two channels.

& Menu Setting

Press the key to switch the display to setting mode.

Change pages with the and @ keys and call the M3-1 page,
«INTEG/TOTAL/RECORD».

Move the cursor to "MODE" with the @ key, and select "3" (RECORD) with the

and @ keys.

Move the cursor to "START MODE" with the @ key, and select "AUTO" or

"MANUAL" with the and keys.

If you selected "AUTO", move the cursor to "AUTO START TIME" with the ‘ v ] key
and set the start time. Use the @ and | » ,l keys to move the cursor to the year,

month, day, hour and minute positions.
Year Month  Day Hour Minute
0 s~ 0 i— 0 ¥ 0@ : 0

@ = = = = Cursor to the right
@ = & = = Cursor to the left

Move the cursor to the desired position, then adjust the digit with the and
keys.

Move the cursor to the "MEASURE TIME (TIMER)" position to set the plotting time.

Move the cursor with the E] and @ keys, and use the and keys

to adjust the digits.

Example: Setting the plotting time to 1 hour 30 minutes.

Press the @ key three times L:000:00
Press the key once 000@: 00
Press the @ key once 000¥:00
Press the key three times 0001 ::80

0001 %0
[ R

Setting completed Hours Miomtes

* "MEASURE TIME" can be set to "0000:00" on the menu, but it is taken as 1 minute for

internal processing.

Usethe | A | key to move the cursor to M3-1, then press the or key to

access the M3-2 «RECORD» menu.

Use the @ key to move the cursor to "STOP MODE", then select "TIMER" or
"MANUAL" with the and keys. If "MANUAL" is selected, operation
should be stopped manually.
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e Move to "RECORD SELECT" with the @ key and select the parameters to be
plotted. Up to two parameters can be selected; when printing only one, set the other one to
"NOSEL" (14).

* If both parameters are set to NOSEL, a printout like Printing Sample 14 is obtained.

Printing Sample 14

REC RUHN T93-94-94 YED 13:38:88
CHI.CH2Z HO SELECT

REC EHD T2@-94-A4 HED 13:13:a4

* If W offset is set to "ON" in menu No. 7 «etc.», Wos data are plotted by the 9 "W" setting.

¢ Move the cursor to "CHART SPEED" with the @ key to adjust paper feed speed.

e Press the key to return the display to measurement mode. This completes de
setting procedure.

¢ Plotting is started by pressing the key on the control panel. If "START MODE"
has been set to 1 (AUTO) in the M3-1 menu of the setting mode, the ' indicator will
flash on and off and the unit will stand by until the "AUTO START TIME". When the set
time is reached, the * indicator will remain lit and plotting will start.

o If "START MODE" is set to "MANUAL" and the set time has already passed, the &
indicator will light and printing will start upon pressing the key (the printer
indicator will light).

¢ Incase "STOP MODE" in the M3-2 menu of the setting mode is set to 1 (TIMER), plotting
is executed for the period of time specified by "MEASURE TIME", then it stops
automatically. If the above setting is 2 (MANUAL), plotting should be stopped with the

key. This is also possible when set to "TIMER".

* If the printer runs out of paper during plotting, the operation is finished. Load paper, press

the key and start again (see page 96).

A CAUTION

If the clamp sensor range is changed during plotting, operation will be
compulsorily terminated.
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The plotting function produces printouts like the following.

® ® Printing Sample 15

REC RUN 798-94-37 SAT 15:30:38

29 (se¢s/div)
@ ¥: YR — 3.393 (k/fs)
- 5.388 (X

REC END ?99-94-37 SAT 29:35:880

® @

@ Plotting start message
@ Plotting start date and time (year-month-day day of the week hours:minutes:seconds)
® Time corresponding to one division on the X axis (paper feed speed)
@ Data displayed on the Y-axis and scaling

Example: Since a value of approx. 0.65 is shown for VA at the start,

VA =0.65x5kVA =3.25kVA.

* If f.s. overflows due to scaling, the "8. ... _. " indication is printed.

® Only multiples of five are printed on both axes. After reaching 1000, the » mark is used to
indicate two digits, so "1 » 0" stands for 1000 and "2 » 0" for 2000.

® Plotting end message
@ Plotting stop date and time (year-month-day day of the week hours:minutes:seconds)

* If auto start is used, the setting menu cannot be accessed during plotting standby
( @ indicator blinking) by pressing the key. The @ , and
keys are inoperative as well.

* The key is inoperative during printer operation.

* When Data Hold 1s Used
Data can be plotted regardless of the data hold condition.

* Each division on the plot consist of 8 dots. The position of each dot is determined by
sampling the parameter at an interval resulting from dividing by eight the time
required to feed one division. Therefore, the plot may not be clear for particularly
fluctuating lines.

* Depending on printing start timing, the X axis may get out of position.
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* In case plotting is performed for only one channel, a printout like the following is
obtained.

REC RUN *98-94-34 VED 19:15:98

x: T 28 (sec/d1v)
:‘: ﬁ“‘E — 1.088 (i/Fs)

Printing Sample 16

REC END *998-34-34 WED 19:25:89

Table 6-5 shows how key entries are processed during the plotting operation.

B
- (=) ) =]

,
d g3
ﬂ@@ﬁwa

Key HELP MANUAL |START/STOP{ STOP/CONT
MANUAL START STOP.
Condition

Prints data
read in until

Standby Inoperative Inoperative | the key was Inoperative
pressed, and
then "END".

Plotting Inoperative Inoperative Inoperative Inoperative

Fig. 6-5

& Related Functions
¢ External control of the plotting operation
Plotting start/stop can be controlled through the back panel external control terminals (page
66, External Control).

¢ Power failure processing
If a power failure occurs during plotting, operation is restarted when power supply is
restored. In this case, failure and restoration times will be printed (page 135, Power
Failures).
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6-7 Printing Time

To obtain a record of data in the shortest possible time to save printing paper, set the maximum,
integrated and average values as parameters to be printed, and adjust printing interval to 1 minute.
In that case, paper length used for one printout is 72.8 mm (2.6 mm/line x 28 lines), so approx. 412
(30 m + 72.8 mm) printouts can be obtained with a 30-m paper roll. In the plotting mode, approx.
11538 (30 m + 2.6 mm) printouts can be obtained (since the Y axis is also printed, this number is
actually closer to 11530).
The last 3 meters of the 30-m paper roll have a red strap to indicate that little paper is left. Data
printing times for each interval time, and plotting times for each chart speed are given below. Use
them as reference to prevent a paper empty condition.

Data printout
Interval Time
1 minute

5 minutes

10 minutes
15 minutes
30 minutes

1 hour

(maximum, integrated and average values are printed out 412 times).

Printing Time

Approx
Approx
Approx
Approx
Approx
Approx

. 6 hours 52 minutes

. 34 hours 20 minutes
. 68 hours 40 minutes
. 103 hours

. 206 hours

. 412 hours

6-8 Notes on Operation

@ If the Printer Suddenly Stops

If printer operation stops during printing, or it does not work when printing is attempted,
check the following.

(1) Did a paper jam occur?
Is there paper left? (is paper passing through the paper detector? see 6-9 Loading
the Paper.
If trouble has not been caused by neither of the above, the circuit or the printer may be faulty.
Refer service to authorized personnel.

)

& Cautions on Paper Handling

Plotting

Chart speed

1/3 minute
1 minute

5 minutes
10 minutes
30 minutes
60 minutes

Approx. 64 hours

Approx. 192 hours 10 minutes
Approx. 960 hours 50 minutes
Approx. 1921 hours 40 minutes
Approx. 5765 hours

Approx. 11530 hours

Since the paper used for this unit is thermal type, observe the following.
¢ Do not store it in places subject to high temperature and/or humidity.
¢ Do not expose it to sunlight or a fluorescent lamp light for long periods.

Do not use organic-solvent type glue.
Do not put it contact with vinyl chloride film or other plastics for long periods.
Protect it against water and scratches.
To keep a record for a long time, it is advisable to make a copy.
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© Detection of Paper Empty and Paper Jam

Paper-empty detection is performed after each line (including blank lines). Paper-jam
detection is performed all the time during the printing operation.

When these conditions are detected, the unit operates as follows, depending on the current
mode.
¢ Help and Manual Printing
Printing operation stops, and the "ERROR" LED lights (data are not stored).
¢ Integration/Totalization/Plot Printing
Printing operation stops, and the "ERROR" LED lights (data are not stored).

* Data are kept only when the error condition is detected while the last totalization data
(including the graph) are being printed.

In either case, integration, totalization and plotting are normally performed.

1

To cancel the "ERROR" condition, load paper into the unit (see page 97, "Loading the Paper'
and press the key. The "ERROR" LED will go out.

PRINTER

B

After the "ERROR" condition is released, the unit will operate as follows.
¢ Help and Manual Printing
Press the or key to restart printing.
¢ Integration and Totalization Printing
Printing will restart when the printing time is reached. In case printing time comes before
paper has been loaded, those data will not be printed.
* Last totalization data can be printed from the start by pressing the key.
¢ Plot Printing
Press the key to start plotting anew.



6-9 Loading the Paper

Insert the axles from both sides of the paper roll.

o
G

Open the printer cover and install the roll so that both axles fit firmly into the axle bearings.

Printer cover
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Pull the paper end and insert it into the printer bottom slot. You can cut the paper as shown to
facilitate this procedure.

Paper detector
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Pull out the paper and pass it through the paper cutter.
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Chapter 7

RS-232C
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7-1 RS-232C Interface Specifications

7-1-1 General specifications

Transfer system: Start-stop transmission
Transfer speeds: 300, 600, 1200, 2400, 4800, and 9600 baud

Stop bits: 1, 1.5, or 2 bits

Parity: Even, odd, or none

Date length: 7 or 8 bits

Delimiter: CR, LF, or CR/LF (set independently on sending and receiving ends)

(Conforms to EIA RS-232C, CCITT V.24, and JIS X5101 standards)

7-1-2 Electrical characteristics

Data signal Control signal
Input voltage level 0 ON  +5V~+15V
1 OFF -15V~-5V
Output voltage level 0 ON  +5V~+15V
1 OFF -15V~-5V

7-1-3 Connectors used

On host device: DB-25ST-N-S1 (mfd by JAE) or equivalent
On cable: DB-25P (mfd by JAE) or equivalent
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7-1-4 1/0 connector signal assignments and signal functions

RS-232C interface connector pin assignments (on 3165)

Pin Symbol Signal .
No direction Signal name
* | RS-232C | JISX5101 | CCITT V.24 | Other
1 AA FG) 101 GND Frame ground or cable shield *1
2 BA SD 103 TXD 3165 — | Senddata
3 BB RD 104 RXD 3165 <« | Receive data
4 CA RS 105 RTS 3165 — | Request to send
5 CB CS 106 CTS 3165 <« | Cleartosend
6 (Not used)
7 AB SG 102 GND Signal ground
8 | CF cD 109 DCD | 3165 « | Do channelrecelve camier
9 (Not used)
10 (Not used)
11 (Not used)
12 (Not used)
13 (Not used)
14 (Not used)
15 (Not used)
16 (Not used)
17 (Not used)
18 (Not used)
19 (Not used)
20 CD ER 108/2 DTR 3165 — | Dataterminal ready
21 (Not used)
22 (Not used)
23 (Not used)
24 (Not used)
*1  Pin 1 is connected to the chassis of the 3165.

See page 144 for a connection example.
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7-2 Setting Communication Conditions

*

Ma-1 <L RE-232C
BEAUD_RATE_<EFSH o
1:388_ 215088 3I:1286 452400
b S=1 S PR s 5
DRATA_EITS 1e7 __ 2:%8 2
FARITY CHECK 1:0FF  2:0D0 3J:EUEM 1
STOF EIT 1: 251,85  3:% 1

Press the key to switch display to the set-up mode.

Using the or key, switch to page 8 (M8-1, «<RS232C») of the set-up display.
Set the transfer speed

Move the cursor to "BAUD RATE(BPS)" with the @ key, then select one of the six
possible settings with the or key.

Set the data length '

Move the cursor to "DATA BITS" with the @ key, then select 7 bits or 8 bits with the
or key.

Set the parity check type

Move the cursor to "PARITY CHECK" with the @ key, then select OFF, ODD, or EVEN
with the or key.

Set the number of stop bits

Move the cursor to "STOP BITS" with the ( ¥ ] key, then select 1, 1.5, or 2 with the

or key.

ME-2 < RS=23ZC >
DELIMITER
TRANSMIT 1R 2:LF Z:CRALFE 1
RECEIVE 1:CR 2:LF 3:CR-LF

Move the cursor to the "1” in "M8-1", then press the or key to switch display to
page M§-2 of the «<RS232C» display.

Set the send delimiter

Move the cursor to "TRANSMIT" with the @ key, then select CR, LF, or CR/LF with the
or key.

Set the receive delimiter

Move the cursor to "RECEIVE" with the @ key, then select CR, LF, or CR/LF with the
or key.

The w key resets the RS-232C interface. Be careful to avoid pressing this key during
RS-232C communication.
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7-3 Program Codes

The program codes shown starting on the next page make it possible to control all aspects of
operation other than turning the power on/off or changing the RS-232C communication conditions.
The program codes are composed of letters of the alphabet, numerals, and the symbols "+", "-", ":",
and ".". An error will result if any other character is used. When sending a group of program codes
to the 3165 in succession, separate each code from the one following with a comma (","). (Any
spaces included between a code and a comma are ignored.)

Upon receiving and processing each program code, the 3165 outputs one of the following two
messages.

ALL RIGHT Indicates that a valid program code was received and processed.

ERROR ON nn Indicates that an error was detected in the nnth program code received.
Subsequent codes are ignored.

Processing of each code takes place from the time that code is received until one of the above
messages is output. If any other code is received while processing of an earlier code is still in
progress, the later code is ignored.

When using one of the data output specification codes ("Q" or "E"), the error message indicated
above is output if any error is detected; otherwise, the specified data is output.

A maximum of 100 bytes of program code can be processed at one time. Codes exceeding this limit
are ignored.

105



The program codes fall into two groups as indicated below: codes that are used in the measurement
mode, and codes that are used in the setup mode. Before using any code, first use the "X" code to
switch the 3165 to the appropriate mode of operation.

* For details on the "X" code, see "10) Switching between the measurement and setup modes" in

section 7-3-1, "Basic functions."

Codes usable in the measurement mode

7-3-1
7-3-9

Basic functions
Data output specification

Codes usable in the setup mode

7-3-2
7-3-3
7-3-4
7-3-5
7-3-6
7-3-7
7-3-8

Wide display

Printer

Integration, summary, and recording

Frequency measurement, scaling, and D/A output
Comparator

Real time meter

Reset and miscellaneous other functions

Some codes are subject to other conditions besides the mode of operation, see "List of Operation
Control Codes" on page 122 for details.
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7-3-1 Basic functions

1) Mode selection

Code Type of wiring
MD 1 1P2W

MD 2 1P3W

MD 3 3P3W-2
MD 4 3P3W-3
MDS5 3P4W

2) Voltage range selection

Code Voltage range
VR 1 100V
VR 2 200V
VR 3 400V

3) Current range selection
Code Current range

20A sensor 200A sensor

AR 1 2A 20A
AR?2 5A S50A
AR3 10A 100A
AR 4 20A 200A
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4) Current auto-range ON/OFF selection

Code Function

AA1l Current auto-range ON

AA2 Current auto-range OFF

5) Voltage RMS/average measurement selection

Code Function

VM1 True RMS measurement

Average rectified RMS

VM2
measurement

6) Current RMS/average measurement selection

Code Function

AM1 True RMS measurement

Average rectified RMS

AM?2
measurement

7) Current/voltage selection for frequency measurement

Code Function
F1 Current frequency measurement
F2 Voltage frequency measurement

8) Display data hold selection

Code Function

DH1 Display data hold ON

DH2 Display data hold OFF
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9) Key lock selection

Code Function
KL 1 Key lock ON
KL 2 Key lock OFF

*This code does not reset the RS-232C interface.

10) Measurement/setup mode selection

Code Function

X1 Setup mode display

X2 Measurement mode display

* Some program codes are effective only in one or the other of the setup and
measurement modes. Before sending such codes to the 3165, use this code to select
the appropriate mode.

11) Normal/wide display selection

Code Function
WD 1 Wide display
WD2 Normmal display

12) Measurement mode page selection

Code Normal display Wide display
Pl Instantaneous value display Instantaneous value display
P2 Maximum value display Maximum value display
P 3 Minimum/maximum value display | Minimum value display
P4 Integral/average display Integral display
P5 Summary display Average display

* The setup mode does not have selectable pages.
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13) Start integration/summarization/recording

IS

14) Stop integration/summarization/recording

IR

15) Data reset

DR

16) Manual print
PM
* Do not use the PM code in combination with other codes. If this code is sent immediately
after selecting a mode or range, at least 2 seconds must elapse before measurement data can
be established. Measurements taken after less than 2 seconds will not be correct.
17) Help print

PH

18) Paper feed

PF

19) Printer stop/continue
PR

* This code has the same function as pressing the l @mr | key on the front panel. For details
on the key, see Chapter 6, "Printer."

110



7-3-2 Wide display

Selection of wide display parameters
DSm:nnnn
m - Number of page to display (1 <m <5)

n - Parameter to be displayed
Note:When displaying integrals (when m=4), the format is DS4:nn.

Instantaneous Maximum Minimum Integral Average
value value value
n m 1 2 3 4 5

1 \'2! Vi V1 Wh w

2 V2 V2 V2 VAh VA

3 V3 V3 V3 etc* var

4 *V Al PF PF

5 Al A2 FRQ INTEG

SEL  *

6 A2 A3

7 A3 w

8 *A VA

9 w var

A VA PF

B var FRQ

C PF

D FRQ

*[tem selected for integration input from among A1, A2, A3, *A, or Wos.
Example: The following programming code selects W, VA, PF, and FRQ as maximum value
wide display parameters.
DS2:78AB
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7-3-3 Printer

1) Selecting the print parameter

PS:nnnn

I L Integral/average
Minimum

Maximum
Instantaneous value

n Function

1 | Specified datais printed

2 | Specified data is not printed

Example: The following programming code prints only the instantaneous value.
PS:1222

2) Interval print ON/OFF

Code Function
PV1 Interval print ON
PV2 Interval print OFF

3) Interval time

PIhhhhmm
hhhh - hours (0000 ~ 1000)
mm - minutes (00 ~ 59)
Settings in excess of 1,000 hours are not possible.

Example: The following programming code sets the interval time to 30 minutes.
PI1000030
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7-3-4 Integration, summarization, and recording

1) Selecting the integration, summarization, or recording mode

Code Function

M1 Integration mode

M2 Summarization mode
IM3 Recording mode

2) Selecting the integration/’summarization/recording start mode

Code Function
SM1 Auto start
SM2 Manual start

3) Start time
STyymmddhhxx
yy: Last two digits of the year (Gregorian calendar, 00-99)
mm: The month (01-12)
dd: The day (01-last day of the month)
hh: The hour (00-23)
xx: The minute (00-59)
Example: Programming code to set the start time to 9:30 am on May 3, 1990 is
as follows.
ST9005030930
4) Timer time
IThhhhmm

hhhh:Hours (0000-1000)
mm: Minutes (00-59)
Settings in excess of 1,000 hours are not possible.
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5) Selecting the integration/recording stop mode

Code Function

RM1 Timer stop
RM2 Manual stop

6) Selecting the integration input parameter

II:n
n Integration parameter
1 Al
2 A2
3 A3
4 *A
5 Wos

7) Setting the number of repetitions
RPnnn

nnn:Number of repetitions (001-100)

8) Selecting the summary graph parameter

GS:nn

Summary graph parameter
w
VA

var
PF
INTEG SEL *1
NOSEL *2

aAjlwnidh|WIND|[=—=|Z3

*1 Choose A1, A2, A3, *A, or Wos, depending on which has been selected as the
integration input.
*2  Graph is not printed.

114



9) Selecting the recording parameters

RS:nn

Recording parameter
\4!
V2
V3
*V
Al
A2
A3
*A
W
VA

var

PF

FRQ
NOSEL *

mlolalwi>|o]le|lw]|lajn|ls|lwivw|~]=

* Recording not printed.

Example: The programming code to select W and PF as the recording parameters is
as follows.
RS:9¢

10) Selecting the chart speed

Code Chart speed (minutes/DIV)
SP1 1/3

SP2 1

SP3 5

SP4 10

SP5 30

SP6 60
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7-3-5 Frequency measurement, scaling, and D/A output
1) Selecting the frequency range

Code Frequency range
FR 1 ~ 100Hz

FR 2 1000Hz

FR 3 10kHz

FR 4 Auto range

2) Turning the frequency measurement filter ON/OFF

Code Function

FL1 Frequency measurement filter ON

FL2 Frequency measurement filter OFF

3) Setting the PT ratio
PTnnnnnn

nnnnnn: 5 numerals and a decimal point. The decimal point must not be placed in
any of the first three positions.

(000. 0lS€Snnnnnn<10000.)

Example: The programming code to set the PT ratio to 100 is as follows.
PT100.00
(PT0100.0 or PT00100. are also acceptable.)

4) Setting the CT ratio
CTnnnnnn

nnnnnn: 5 numerals and a decimal point. The decimal point must not be placed in
any of the first three positions.
(000. 01=nnnnnn=10000.)
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5) Setting the SC value
SCnnnnnn
nnnnnn: S numerals and a decimal point. The decimal point must not be placed in

any of the first three positions.
(0. 0001<nnnnnn=10000.)

6) Selecting the D/A output parameter

DAn

D/A output parameter
VA

var
PF
*V
*A

Wos

FRQ

N AN | AWV =

* After setting the output parameter, the D/A output does not change until the 3165 has
been switched to the measurement mode with the X2 code.
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7-3-6 Comparator

1) Selecting the comparator parameter

CS:n

Comparator parameter

V1

V2

V3

*V

Al

A2

A3

*A

A

VA

var

PF

gjialw|irloljlowiwlalnldlwlnw|—=|=

FRQ

2) Setting the comparator level

CLnnnnu

nnnnn:

4 numerals and a decimal point. The decimal point must not be placed in the
first position.

Designates the unit; specified as m, a space, k, or M. (The space may be
omitted.)

(0. 001<nnnnn=9999.)

3) Turning the comparator warning buzzer ON/OFF

Code

Function

CB1

Turns the comparator waming buzzer ON.

CB2

Turns the comparator warning buzzer OFF.

* Comparator operation is done in the measurement mode. After making the buzzer
setting, initiate comparator operation by switching to the measurement mode with
the X2 code.
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7-3-7 Real time meter

The code to set the real-time meter is as follows.

RTyymmddhhxxssw

yy: Last two digits of the year (Gregorian calendar, 00-99)

mm: The month (01-12)

dd: The day (01-last day of the month)

hh: The hour (00-23)

mm: The minute (00-59)

ss:  The second (00-59)

w:  The day of the week (1-7, where 1 is Sunday and 7 is Saturday)

7-3-8 Reset and miscellaneous other functions
1) Average display ON/OFF

Code Function
AV1 Average display ON
AV?2 Average display OFF
2) W offset display ON/OFF
Code Function
WO1 W offset display ON
w02 W offset display OFF
3) W offset level
WLpnnnnnu
p: Polarity, + or -.
nnnnn: 4 numerals and a decimal point. The decimal point must not be placed in the
first position.
u: Designates the unit; specified as m, a space, k, or M. (The space may be

omitted.)
(0. 001=nnnnn=9999. )
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4) Key input buzzer ON/OFF

Code Function
KB 1 Key input buzzer ON
KB 2 Key input buzzer OFF

5) Input overflow warning buzzer ON/OFF

Code Function

OB1 Input overflow warning buzzer ON

OB2 Input overflow wamning buzzer OFF

6) Reset
RST

* Although RS-232C communication conditions are initialized by resetting from the
keyboard in setup screen M7, they are not affected by a reset initiated by the RST code.
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7-3-9 Data output specification

The data output specification codes described in this section make it possible to have the 3165
output data to the RS-232C interface. However, do not use these codes in combination with the
programming codes described in other sections of this chapter. Also, always wait at least two
seconds after setting the mode and range before sending these codes to allow time for acquisition of
measurement data. Failure to observe this conditions will result in invalid data.

For details on the various output data formats, see 7-4, "Output data formats."

1) Measurement data output

Code Function
Q1 Instantaneous value data
Q2 Maximum value data ,
Q3 Minimum/maximum valuc data

Q4 Integral/average value data

Qs Summary data

2) Status data output

E
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Codes valid in each mode

Mode Integration/
Setup mode Mea::::?ent summarization | Recording mode
Code mode

MD O
VR o O
AR O O
AA O O
VM O
AM O
F O
DH O O @)
KL O O O O
X O O
WD o O O
P O O O
IS O
IR oo O
DR O
PM O N0 O 0@
PH O oo O ©@
PF O ® O® O ©®@
PR O O O
DS O
PS O
PV O
PI O
M O
SM O
ST O
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Code

Mode

Setup mode

Measurement
mode

Integration/
summarization
mode

Recording mode

IT

RM

11

RP

GS

RS

13|39

SC

DA

CS

CL

CB

RT

AV

WO

WL

KB

OB

RST

Q|lO|0|0|0|0|0|0|0]0|0|0 00|00 |0|0|0]|0]|0|0]|0

Q

O

@)

O

E

O

@ Not valid during printing.
@ Valid only when interval printing cancelled.
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7-4 Output data formats

7-4-1 Measurement data output (output by code Q)

Data corresponding to that displayed in a normal display page can be output by specifying that page
with the Q1 code.

Output example:
l+600.OE+0|, |+600'1E+O,’L+600'2E+0j

l I
\A! V2 V3

+600.1E+0, +20.00E+0, ........
| 17 1 ]

l
*V Al

* Data that exceeds the display capacity or that is unmeasurable is output as follows.

Display RS-232C

9 99999E+9
8 88888E+8
0. ___ 00000E+0

The following paragraphs show the output data format for each page.
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1) Data output by code Q1

The format for measurement data with instantaneous values is as follows.

FnnnnnEtm
nnnnn: 4 numerals and a decimal point. The decimal point must not be placed in the
first position.
m: The numeral 0, 3, 6, 8, or 9.

Measurement data output in response to the Q1 code is delimited with commas and output in
the following sequence.

Output Measured value Data positions

sequence
1 Instantaneous voltage of channel 1 1-9
2 Instantaneous voltage of channel 2 11-19
3 Instantaneous voltage of channel 3 21-29
4 Average voltage of V1, V2, and V3 31-39
5 Instantaneous current of channel 1 41 -49
6 Instantaneous current of channel 2 51-59
7 Instantaneous current of channel 3 61 - 69
8 Average current of A1, A2, A3 71-79
9 Instantaneous effective power 81-89
10 Instantaneous apparent power 91-99
11 Instantaneous reactive power 101 - 109
12 Instantaneous power factor 111-119
13 Instantaneous frequency 121 - 129

Number of bytes output: 129 (excluding delimiters)
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2) Data output by code Q2 (maximum values)

The output data format for maximum measured values is the same as that for instantaneous
values.
The sequence in which maximum measured values are output is as follows.

Output Measured value Data positions

sequence
1 Maximum voltage of channel 1 1-9
2 Maximum voltage of channel 2 11-19
3 Maximum voltage of channel 3 21-29
4 Maximum current of channel 1 31-39
5 Maximum current of channel 2 41-49
6 Maximum current of channel 3 51-59
7 Maximum effective power 61 -69
8 Maximum apparent power 71-179
9 Maximum reactive power 81-89
10 Maximum power factor 91-99
11 Maximum frequency 101 - 109

Number of bytes output: 109 (excluding delimiters)

* It is not possible to output the date and time of observation of maximum values.

3) Data output by code Q3 (minimum/maximum values)

The output data format for minimum measured values is the same as that for instantaneous
values.

The sequence in which minimum measured values are output is as follows.

Output Measured value Data positions
sequence

1 Minimum voltage of channel 1 1-9

2 Minimum voltage of channel 2 11-19
3 Minimum voltage of channel 3 21-29
4 Minimum power factor 31-39
5 Minimum frequency 41-49
6 Maximum voltage of channel 1 51-59
7 Maximum voltage of channel 2 61 - 69
8 Maximum voltage of channel 3 71-79
9 Maximum power factor 81-89
10 Maximum frequency 91-99

Number of bytes output: 99 (excluding delimiters)

* It is not possible to output the date and time of observation of minimum/maximum values.
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4) Data output by code Q4 (integrals/averages)
Integrals are output in the following format.
Innnnnnnim

nnnnnnn: 6 numerals and a decimal point. The decimal point must not be placed in the
first position.
m: The numeral 0, 3, 6, 8, or 9.

The output data format for averages is the same as that for instantaneous values.
Real-time data is represented in the following format.

hhmmss

Minutes
Seconds

Integration elapsed time data is represented in the following format.

hhhhmm

I [
I

Hours

Minutes

The sequence in which measured values are output is as follows.

Output Measured value Data positions

sequence
1 Real time 1-6
2 Integration elapsed time 8§-13
3 Effective power 15-25
4 Apparent power 27 -37
S Ampere hours . 39-49
6 Average effective power during integration 51-59
7 Average apparent power during integration 61 - 69
8 Average reactive power during integration 71-79
9 Average power factor during integration 81-89
10 Average of arbitrary integration parameter 91-99

during integration

Number of bytes output: 99 (excluding delimiters)
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5) Data output by code Q5 (summary values)
The starting and ending summarization times are output in the following format.

yymmddhhxxss

Vi | By | i

Month  Hour Second
Total integration time are output in the following format.
hhhhhhmm
L ] L

|
Hours

Minutes

The sequence of items in the output data is as follows.

Output Measured value Data positions
sequence
1 Summarization starting time 1-10
2 Summarization ending time 12-21
3 Total integration time 23-30
4 Average over total time (effective power) 32-40
5 Average over total time (apparent power) 42 - 50
6 Average over total time (reactive power) 52 - 60
7 Average over total time (power factor) 62 -70
8 Average over total time (arbitrary integration parameter) 72 -80
9 Average over maximum time (effective power) 82-90
10 Average over maximum time (apparent power) 92 - 100
11 Average over maximum time (reactive factor) 102 - 110
12 Average over maximum time (power factor) 112 -120
13 Average over maximum time (arbitrary integration parameter) 122 - 130
14 Load factor 132 - 140
15 Total effective power 142 - 152
16 Total apparent power 154 - 164
17 Arbitrary total integration 166 - 176

Number of bytes output: 176 (excluding delimiters)
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7-4-2 Status data output

Information concerning OVER-V and OVER-A conditions and printer errors can be output as
status data by sending the E code. The format of data output is as follows.

"STATUS n" (n=0-7)

bit 7 6 5 4 3 2 1 0
n 0/ 0| 0| 0] 0|PE|OA|lOV
L OVER -V
—— OVER-A
PRINTER ERROR
bit 2 1 0
n (PE) (0A) (0V)
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
5 1 0 1
6 1 1 0
7 1 1 1

This code also resets the OVER-V and OVER-A bits of the status data (bits 0 and 1).
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7-5 Sample Programs

The following sample programs illustrate use of the RS-232C interface in BASIC on two different
computers, the NEC PC9801 and the HP9000 Series 300. The programs read instantaneous
measurement data and display voltages, currents, and power. They also check for OVER-V and
OVER-A conditions.

Communication conditions for both examples are as follows.

Transfer speed: 9600 baud
Data length: 8 bits
Stop bits: 1 bit
Parity check: None

7-5-1 Program for the PC-9801

10 OPEN "COM:N8SINN" AS #1
20 PRINT #1, "RST"

30 INPUT #1, A$

40 PRINT #1, "MD4, VRZ, AR3"
50 INPUT #1, A$

60 '

70 FOR I=0TO 4000: NEXT I

80 PRINT #1, "Q1"

90 LINE INPUT #1, A$

100 PRINT #1, "E"

110 INPUT #1, B$

120 '

130 PRINT "v=";MID$(A$,31,9)
140 PRINT "A=";MID$(A$,71,9)
150 PRINT "W=";MID$(A$,81,9)
160 B=VAL(MID$(B$,8,1))

170 IF B¥4>0 THEN B=B-4

180 IF B¥2>0 THEN B=B-2: PRINT "OVER-A"
190 IF B¥1>0 THEN PRINT "OVER-V"
200 PRINT

210 GOTO 70

220 END

*With this program, the 3165 send delimiter is CR, and the receive delimiter is CR/LF.
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Program explanation

Line 10 Opens the RS-232C interface as a file
20 Initializes the 3165
30 Inputs a response message
40  Sets the measurement mode to 3-phase, 3-wire, 200V voltage range, 10A current range
50 Inputs a response message
60 Comment
70  2-second wait
80  Specifies instantaneous data output
90 Inputs instantaneous data
100 Specifies status data output
110 Inputs status data
120 Comment
130 Displays voltage data
140 Displays current data
150 Displays power data
160 Converts status data to numeric values
170 Clears bit 2
180 Displays "OVER-A" if bit 1 is 1
190 Displays "OVER-V"if bit 0 is 1
200 Displays a blank line
210 Branches to line 70
220 End of program
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7-5-2 Program for the HP9000 Series 300

10 DIMA$[200]

20 CONTROL 9,0;1

30 CONTROL9,3;9600

40 CONTROL 9,4;51

50  OUTPUT 9;"RST"

60 ENTER 9;A%

70  OUTPUT 9;"MD4,VR2,AR3"
80 ENTER 9;A$

90 !

100 WAIT 2

110 OUTPUT 9;"Q1"

120 ENTER 9;A$

130 OUTPUT 9;“E"

140 ENTER 9;B$

150 !

160 PRINT "v=";A$[31;9]
170 PRINT "A=";A$[71;9]
180 PRINT "W=";A$[81;9]
190 B=VAL(B$[8;1])

200 IFBIT(B,1) THEN PRINT "OVER-A"
210 IFBIT(B,0) THEN PRINT "OVER-V"
220 PRINT

230 GOTO 100

240 END

*With this program, the 3165 send delimiter is CR/LF, and the receive delimiter is CR/LF.
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Program explanation

Line 10 Declares a character string
20 Resets the RS-232C interface
30  Sets the transfer speed to 9,600 baud
40 Sets the data length to § bits, the number of stop bits to 1, and the parity check to none
50 [Initializes the 3165
60 Inputs a response message
70  Sets the measurement mode to 3-phase, 3-wire, 200V voltage range, 10A current range
80 Inputs a response message
90 Comment
100 2-second wait
110 Specifies instantaneous data output
120 Inputs instantaneous data
130 Specifies status data output
140 Inputs status data
150 Comment
160 Displays voltage data
170 Displays current data
180 Displays power data
190 Converts status data to numeric values
200 Displays "OVER-A"if bit 1is 1
210 Displays "OVER-V"if bitOis 1
220 Displays a blank line
230 Branches to line 100
240 End of program
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Result of sample program execution

V=+201.0E+0
A=+10.20E+0
W=+3.000E+3

=+290.0E+0
A=+12.00E+0
W=+3.200E+3
OVER-V

=+202.2.0E+0
A=+14.00E+0

=+3.300E+3
OVER-A

V=+296.0E+0
A=+14.50E+0
=+3.500E+3
OVER-A
OVER-V

V=+198.0E+0

A=+09.80E+0
=+2.700E+3
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Chapter 8

POWER FAILURES
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On Power Failures and Power Restoration

© In case of power failure, the unit operates as follows:

All display indications go out.

Real time keeps running normally.

All setting are kept. '

Maximum/minimum, integration, average and totalization data are kept.

¢ Help and Manual Printing

Printing stops immediately (data are not kept).
¢ Integration and Totalization Printing

Printing stops immediately (data are kept).
e Plotting

Printing stops immediately (data are not kept).

© When power supply is restored, the unit operates as follows:

The display shows menu P1 «REAL VALUE».
Settings are the same as before the power failure.
The printer makes a paper feed.

¢ Help and Manual Printing
Press the @ or key as required.

¢ Integration and Totalization Printing
If power failed during standby, failure and restoration times are printed (Printing Sample
17). If printing was in progress, current data are printed from the beginning, followed by
failure and restoration times (Printing Sample 18).

Printing Sample 17 Printing Sample 18
POWER OFF 798-84-84 15:38:35 INTEG RUN ’53&-84-84 WED 15:37:08
POWER ON  7"92-84-84 16:39:83 U1:292.6 AL% .93 Wi B.584k
U2:286.2 A2t 2.1p UA @ 8,793k
U3:%p8.5 a3: 2153 war: #.485k
xU:207.8 _*@: Z.2@ PF : B.269
FrUt 58.1 Hz
ELAPSED TINE INTEG, UALUE
g8:4@  Uh ¢  2635.a

INTEG RUN *98-84-94 WED 16:37:80
U1:288.5 ALt 1.93 W & B.834k
03:388°3 AZ: 201F Ua ¢ 9.7ask
05159905 A3: 2153 war: 9.489¢
xU:567.3 %A: 3.38 SF: algod

FrUs BB.1 Hz
ELAPSED TIME_ INTEG.VALUE
BE: 59 Wh o Z@83.m
Uah ¢ 2337.n
AUERRBE VALUE *hn 5.35m
AVERABE JaLUE PE 1 §.278
e : 73503 Xn i 20373
var: 337.2
POWER OFF *99-B4-@4 16:37:18
PONER ON  *98-84-84 15:37:27

-136 -



Except when integration or totalization has been completed (during printing of the last
data), the unit stands by until the next printing time. While power supply is interrupted,
integration elapsed time nd interval elapsed time are also paused. Therefore, times before
and after the failure are added to form the interval until the next printing (Fig. 7-1).

In case the next printing time is reached before printing is completed after the restoration of
power supply, remaining data are not printed.

¢ Plotting
Failure and restoration times are printed regardless of the current mode (standby or
printing). Then, paper is feed in and plotting starts.
If power supply was interrupted during printing of the end message after the end of plotting
time, failure and restoration times are not printed.

I CAUTION

Immediately after power supply is restored, the instantaneous maximum value can not be
correctly displayed.
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Integration start 12:00

Integration time 3:00 (3 hours)
Interval time 1:00 (1 hour)
Program Time
Start printing 12:00 Data printing | Start data printing Y
@ (1 hour)
1st printing 13:00 Data printing 1st data printing @’ (10 minutes) ,
13:10 Power failure
2nd printing 14:00
@=00"+0"
14:30 Power restoration (1 hour)

Power restoration printing t

@" (50 minutes)
3rd printing 15:00
(programmed

end) 15:20 | | Data printing | 2nd data printing )

@ (1 hour)
16:00

16:20 Data printing | 3rd data printing (end)

® 1st interval

@ 2nd interval

@’ Portion of the 2nd interval before the power failure
@" Portion of the 2nd interval after power restoration
® 3rd interval
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Chapter 9

Appendix
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Table of key operations

Operation .
mode | Setup | Measurement | [MBT3UON | pocording | Keylock

Key

o)

o) o)

(V) o

(a] o o

(A) o

O

B3 O o O

o® o o®

o

o O o o o)

(a) o

(v) e

(<) O

(] o

o O O o

O O O O

5 o o)

o o) o)

o O O

() o® o

= o?® oo 02

o?® o o

® Not effective while printer is printing.
@ Effective only when interval printing is cancelled.
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Table of messages

Message Error No. Meaning
0 Backup error relating to the mode, voltage/current range,
SYSTEM ERR rectification method, or frequency setting
1 Setup menu 1 (wide display) backup error
2 Setup menu 2 (printer) backup error
3 Setup menu 3 (integration/summarization/recording) backup error
4 Setup menu 4 (frequency, scaling, D/A output) backup error
5 Setup menu 5 (comparator) backup error
6 Setup menu 6 (real time) backup error
7 Setup menu 7 (other) backup error
8 Setup menu 8 (RS-232C) backup error
10 MAX/MIN, integral, average over interval, summary data backup
error
CLAMP RANGE ERR The connected clamp sensor does not match the rated range.
PRINT SELECT OVER IS\;I:)trg tlhan three printer items were set when the interval time was
9. Indicates that the measurement data exceeded 1.5 x the range (V, A)
(Display/printer) or 1.25 x the range (W, VA, var).
99999E+9
(RS-2320)
8. ¢ Indicates that the results of calculation are not definite. (VA
(Display/printer) was 0 for power factor calculation.)
88888E+8 ¢ Indicates that the display range was exceeded due to scaling
(RS-232C) (that a value exceeded 9999M).
0. Indicates that no measurement is being taken.
(Display/printer)
00000E+0
(RS-232C)
CHy Indicates the clamp sensor range for channel 1~3.
CLAMP RANGE (x=1~3) | N.Cindicates not connected.
RESET Indicates that measurement data is being reset.
MEASUREMENT
DATA
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Table of RS-232C programming codes

Mcde M Integration/
Setup mode ea::‘:;:'em summarization | Recording mode
Code mode

MD @)
VR O O
AR O O
AA O O
VM O
AM O
F O
DH O O O
KL O O O ‘ O
X O O
WD O O O
P O O O
IS oo
IR O o® oo
DR @)
PM oo O ®@
PH oo oo O ©@
PF oo oo O 0@
PR O @) O
DS O
PS O
PV O
PI O
M O
SM @)
ST O
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Code

Mode

Setup mode

Measurement
mode

Integration/
summarization
mode

Recording mode

IT

RM

Il

RP

GS

RS

813|318 3|5

DA

CS

CL

CB

RT

AV

wO

WL

KB

OB

RST

O|0|0|0|0|0|0C|0|0O|O|0O|0|0|0|0|0|0|0|0]|0]|0|0]0

Q

O

O

E

O

@ Not effective while printer is printing.

@ Effective only when interval printing is cancelled.
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Example of RS-232C connection

3165 Controller
FG 1o o 1 FG
RO I e g
RD 3 o— —o0 3 RD
RS 4 o— —o 4 RS
CS 5 o— —o0 5 CS
DR 6o o 6 DR
SG 70 o 7 SG
CD 8 o——————/ N o 8 CD
ER 20 o o 20 ER

* When connecting the 3165 to an NEC PC9801, connection can be made using NEC’s
PC9896 RS-232C cable (cross-connected cable).
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