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The copyright and ownership of this manual are the property of INNO Instrument Inc. No one may copy, scan, store,
disseminate, reprint, sell, transfer, change, etc. This manual and its contents are for the operation and use of this

product only and shall not be used for any other purpose.

Click on the directory to jump

Users can understand the content structure of the document through the directory and click on the title to jump to the

corresponding page.

Quick Search Keywords

PDF electronic documents can search for keywords using the Find function.For example, in Adobe Reader, Windows users

use Ctrl+F, Mac users use Command-+F to search for keywords.

Printing documents

This document supports high-quality printing

The operating principle of this manual is applicable to any model in the following list. The hardware usage method of
different models may vary. Please pay attention to the difference between different models.

SPA3000

Digital Power Meter

» Power accuracy: + (0.1% of reading + 0.05% of range)
- Bandwidth: DC, 0.1Hz~100KHz
« Sampling rate: T00kS/s

» Simultaneous measurement of all parameters

SPA2000/1000

Digital Power Meter

- Power accuracy: £ (0.1% of reading + 0.05% of range)
- Bandwidth: DC, 0.1Hz~100KHz
« Sampling rate: T00kS/s

- Simultaneous measurement of all parameters
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Chapter |

Name and Use of Components

1.1 Schematic diagram of panel

SPA3000

Front Panel

-Data update indicator light
-Voltage and current range warning light
-Measurement mode state display lamp

-Maximum hold function indicator light
@

Measuring channel indicator light
-Function switch key
-Unit switch key

» N

Navigation ke%/
e 'Up, down, left and right keys
-OK key

Range setting
e Automatic ranie
e

indicator light
Range setting

y

Other function settings

. ' Data hold/escape key
-Single measurement key
-Local control/key lock key

Display area e
-Display bar category
-7-segment digital tube display
-measurement value

-Display measurement function

Power key

Rear Panel

Voltage input end

External current sensor input end

Current input end

-Scaling indicator light

-Average indicator light

-Line filter indicator light
-Frequency filter indicator light

.
Integral start/stop
- Integral set/reset

L 2

Measurement condition setting
-Set key

-System key

-Harmonic measurement

Wiring mode setting key and indicator light

-1P3W (single-phase three-wire system

+3P3W (three-phase three-wire system)

-3P4W (three-phase four-wire system)

+3V3A (three-voltage and three-current meter method)

®
-Harmonic measurement indicator light
-Storage indicator light
-Key protection indicator light
-Remote control indicator light

e D /A connector

ELEMENT2

{) ELEMENT3

ELEMENT1

Power port and control switch
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SPA2000/1000

Front Panel

Status display | Data display Indicator Il Range setting Other function settings

o Navigation keys

Integration setup keys

L
Power key

Function selection Setup, utility, harmonic keys
Rear Panel
EXT current sensor input terminal Type B USB connector
& L
Current input terminal Voltage inputterminal  D/A connector Ethernet connector

GP-IB / RS232 connector Power switch and power cord connector
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1.2 Brief introduction of key function

Power key - control the start/close of the instrument

It forms the instrument start combination key together with the rocker switch on the rear panel, and the power state indicator light has three effects:
The first state is that both the rocker switch and the power key are disconnected, and the power key light is not on, which is equivalent to the uncharged state.
The second state is that the ship switch is closed, the power key is disconnected, and the instrument is charged, thus it can run in the standby state.

The third state is that both switches are closed and the instrument is in normal operation state.

Function key - switch display function

Every time Function is pressed, the indicator light on the right side of each display area switches and displays in a certain sequence, indicating that the current
display area displays different measurement functions. In the conventional measurement mode and harmonic measurement mode, the switching sequence is

different. (See Section 1.4 of this volume for details)

Element key - switch input unit

It is used to select the input unit to be displayed, and the indicator light of the selected unit is on. Every time Element is pressed, the instrument will be switched

cyclically in the sequence of 1>2—>3-2—1.

Voltage key - select voltage range

When pressing this key, Display Bar A displays "VOLT", Display Bar B displays "Range”, Display Bar C displays voltage range options, default to Auto, and the voltage

range is selected through navigation (up and down) key; when the range is set to "Auto’, the voltage "Auto” indicator light is on.

Current key - select current range

When pressing this key, Display Bar A displays "CURR", Display Bar B displays "Range’, Display Bar C displays current range options, default to Auto, and the current

range is selected through navigation (up and down) key; when the range is set to "Auto’, the current "Auto” indicator light is on.

Wiring key - select the wiring mode

According to the wiring of the measuring circuit actually connected, the corresponding wiring mode is selected; when the set wiring modes are TP3W (single-phase
three-wire system), 3P3W (three-phase three-wire system), 3P4W (three-phase four-wire system) and 3V3A (three-voltage three-current meter method), the

corresponding indicator light is on; when the wiring mode indicator lights are not on, the wiring mode is TP2W (single-phase two-wire system).

Hold / ESC key - data hold/escape function

When pressing the Hold/ESC key in the measurement value display interface, its indicator light will be on, the data will stop updating and will remain displayed.
When pressing Hold/ESC again, its indicator light goes out, with the updated value displayed again.
In the setting interface, the function of Hold/ESC key is equivalent to ESC key. Pressing it can exit the setting interface.

Single key - perform a single measurement

When the measurement data is in the held state, pressing this key can perform the measurement once according to the specified update period. After the

measurement data is updated, it will remain displayed again. Every time you press the Single key, the update rate indicator light is on once.

Navigation key

Key name Function specifications Remarks

(1) Switch setting options
Up and down keys (2) When setting a value, pressing the up key can increase the value, while
pressing the down key can decrease the value

(1) Move the setting bit of a value to the right (or return to the leftmost from
Right key the rightmost)
(2) Switch setting items to the right in the menu, such as DA/SET menu
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(1) Move the setting bit of a value to the left (or return to the leftmost from
the rightmost)
(2) Switch setting items to the left in the menu, such as DA/SET menu

No decimal point

Left key
(3) Move decimal point position
(The decimal point moves from left to right, or from the rightmost to the With decimal point
leftmost.)
OK key Determine options or perform actions

Local / Lock combination key - lock/forcibly disconnect remote connection

Function 1: When there is no remote connection, pressing the Local/Lock key for a long time can lock or unlock the key. (Same as Section 9.4)
Function 2: When there is remote connection, the remote connection is forcibly disconnected.

Pressing the Local/Lock combination key for a long time can only disconnect the remote control function, not lock or unlock the function.

Start / Stop key - integral measurement execution key

Pressing this key can control the start and stop of key.

Set / Reset key - integral setting key

When the integral does not run or is running, it can call up the setting menu of integral mode, integral timer and rated integral time. When the integral stops, it can

reset the integral value and time.

Setup key - setting key

Pressing this key can call up the following setting menus: measurement mode, scaling function, sensor input scaling, synchronization source, line filter, frequency

filter, data update rate, average function, operation function, maximum hold function, saving configuration file and loading configuration file, etc.

Utility key - system setting key

Pressing this key can call up the following setting menus: display system information (model information, suffix code, instrument serial number and firmware version),
initialization setting, display digit setting, peak factor setting, storage setting, D/A output setting, zero level compensation setting, zero setting, communication

setting and self-test.

Harmonics key - harmonic setting key

Pressing this key can enter harmonic settings, which can set whether harmonic display is turned on, harmonic number, PLL source and THD formula. When the
harmonic display is turned on, the Harmonics key and the lower harmonic display indicator light are on at the same time; when the harmonic display is turned off,

the key and indicator light go out at the same time.

1.3 Character display

This instrument uses 7 segments of LED display, and numbers, letters and arithmetic symbols are displayed in character strings composed of the following special

symbols. The list of contents corresponding to the 7-segment digital tube display is as follows:

0 —=1 A—FA K—¢ U—wu A (Index) —
4 o B—0 L=t V = H
Y i D C—-al M—> w—“
3 — 7 D—co N—n X — 11
4 —= 4 E—£ O—0o Y =4
O F—F p—pF Z—>=
B —5 G—>is Q—9 + —>
7o~ H— H R—r - — -
B —& | —= s—=5 X =1
g —Y4 J = T—r¢ = _
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1.4 Measurement function display

Measurement function displayed by each indicator light during routine measurement display

Column A indicator light

Display measurement function

Remarks

\Y Display the measured value U of the voltage
A Display the measured value | of the current
W Display the measured value P of active power
VA Display the measured value S of the apparent power
var Display the measured value Q of reactive power
TIME Displays the cumulative value TIME of the integral time in the format "--.--.--"

When pressing the "Function”
key, the sequence of
measurement functions
displayed in Column A is
V->A->W->VA—-Var—>TIME-Y,
which is displayed cyclically in
turn.

Note:

'm, k and M" in the first column displayed by the indicator light respectively indicate the quantity level of unit, "'m" for milli, "k" for thousand, and "M" megabyte.

Column B indicator light

Display measurement function and description

Remarks

A Display the measured value | of the current
W Display the measured value P of active power
PF Display the measured value A of power factor
° Display the measured value ® of phase angle
\Y% Display the measured value U of the voltage

When pressing the "Function”
key, the sequence of
measurement functions
displayed in Column B is
A—>W-PF—=°->V—-A, which is
displayed cyclically in turn.

Note:

'm, k and M" in the first column displayed by the indicator light respectively indicate the quantity level of unit, "'m" for milli, "k" for thousand, and "M" megabyte.

Column C indicator light

Display measurement function and description

Remarks

\Y Display the measured value of the voltage

A Display the measured value of the current

W Display the measured value of the current
Vpk Display the maximum value of the voltage
Vpk Display the minimum value of the voltage
Apk Display the maximum value of current
Apk Display the minimum value of current
Wpk Display the maximum value of power
Wpk Display the minimum value of power
WH Display the sum of positive and negative watt-hour integrals
WH= Display positive watt-hour integral value
WH= Display negative watt-hour integral value

When pressing the "Function’
key, the sequence of
measurement functions
displayed in Column Cis WV
pk(+)—>V pk(-)—A pk(+)—A
pk(-)>Wpk(+)>Wpk(-)>WH-
WH=(+)>WH=(
-)>AH—>AH#(+)>AH*(-)>MAT
H—>V —>A—->W, which is
displayed cyclically in turn.
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AH Display the sum of positive and negative ampere-hour integrals
AH= Display positive ampere-hour integral value

AH+ Display negative ampere-hour integral value
MATH Display the measurement items corresponding to the operation function

Note:
'm, k and M" in the first column displayed by the indicator light respectively indicate the quantity level of unit, 'm" for milli, "k" for thousand, and "M" megabyte.

-V pk, A pk, W pk, WH %, and AH * are displayed twice, with positive measurements displayed in the first time and negative measurements displayed in the second

time.
- MATH is displayed on the left side of the 7-segment LED display.

Column D indicator light Display measurement function and description Remarks
\Y Display the measured value of the voltage
A Display the measured value of the current When pressing the “Function
key, the sequence of
W Display the measured value of active power measurement functions
displayed in Column D is PF—V
PF Display the measured value of power factor HZ—A HZ—=>V—A—W—-PF,
which is displayed cyclically in
VHZ Display the frequency of the voltage signal turn
AHZ Display the frequency of the current signal

Note:
- "'m, k and M" in the first column displayed by the indicator light respectively indicate the quantity level of unit, 'm" for milli, "k" for thousand, and "M" megabyte.

- THD is displayed on the left side of the 7-segment LED display.

Measurement function displayed by each indicator light during harmonic measurement display

Column A indicator light Display measurement function and description Remarks
Vv Display the total voltage effective value U of harmonics 1~50 When pressing the "Function" key,
_ . _ the sequence of measurement
A Display the total current effective value | of harmonics 1~50 : : : :
functions displayed in Column A is

V—=>A—->W—harmonic number—V,
which is displayed cyclically in
turn.

W Display the total active power effective value P for harmonics 1~50

No indicator light on Display harmonic number

Note:
'm, k and M" in the first column displayed by the indicator light respectively indicate the quantity level of unit, "'m" for milli, "k" for thousand, and "M" megabyte.

Column B indicator light Display measurement function and description Remarks
Vv Display the voltage measurement U (K) for the harmonic number shown in Column A
When pressing the "Function”
A Display the current measurement | (K) for the harmonic number shown in Column A key, the sequence of
measurement functions
W Display the active power measurement P (K) for the harmonic number shown in Column A displayed in Column is B
V->A->W-V and %—A an
V% Display the voltage distortion factor UHDF (K) for the harmonic number shown in Column A and oo and
%—>W and %—V and"—A and
A% Display the current distortion factor IHDF (K) for the harmonic number shown in Column A °—=V, which is displayed
cyclically in turn.
W% Display the active power distortion factor PHDF (K) for the harmonic number shown in Column A

User’s Manual
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« When the harmonic number displayed in Column A is 1 (fundamental): the phase angle ®
(K) of the fundamental current relative to the fundamental voltage is displayed

V° . _ , . When pressing the "Function” key,
* - When the harmonic number displayed in Column A is 2~50: the phase angle ®U (k) of the
: . o the sequence of measurement
harmonic voltage of the current number relative to the fundamental voltage is displayed.
_ . : _ functions displayed in Column is B
. E?g]e:: ;c:e:mar(rjnonlc :ulmber dlsplla};ed |tn Céc;lu;nn(,:\ is 1 (:ulndalinentél)&thel ph:;se angle ® VoA WoV and %—=A and %—W
A° of the fundamental current relative to the fundamental voltage is displaye and %V and®=A and °—V, w

« - When the harmonic number displayed in Column A is 2~50: the phase angle ®U (k) of the
harmonic current of the current number relative to the fundamental current is displayed.

Note:
-'m, k and M" in the first column displayed by the indicator light respectively indicate the quantity level of unit, "'m" for milli, "k" for thousand, and "M" megabyte.

Column C indicator light Display measurement function and description Remarks
Vv Display the total voltage effective value U of harmonics 1~50 When pressing the "Function" key, the
sequence of measurement functions
A Display the total current effective value | of harmonics 1~50 displayed in Column C is
V—=>A—->W-YV, which is displayed
W Display the total active power effective value P for harmonics 1~50 cyclically in turn.

Note:
- "'m, k and M" in the first column displayed by the indicator light respectively indicate the quantity level of unit, 'm" for milli, "k" for thousand, and "M" megabyte.

Column D indicator light Display measurement function and description Remarks
Vv Display the total voltage effective value U of harmonics 1~50
A Display the total current effective value | of harmonics 1~50

When pressing the "Function”
W Display the total active power effective value P for harmonics 1~50 key, the sequence of
measurement functions
displayed in Column D is
V->A->W—-PF-V and HZ—A
and HZ—>THD, V and %—>THD, A

AHz Display current frequency Fl and %—V, which is displayed
cyclically in turn.

PF Display the power factor of the fundamental harmonic (1st harmonic)

VHz Display voltage frequency FU

THD V% Display voltage distortion factor Uthd (Display is related to THD formula set by instrument)

THD A% Display current distortion factor Ithd (Display is related to THD formula set by instrument)

Note:
+ 'm, kand M" in the first column displayed by the indicator light respectively indicate the quantity level of unit, "m" for milli, "k" for thousand, and "M" megabyte.

+ THD is displayed on the left side of the 7-segment LED display.

1.5 Abnormal display of instrument

Data overflow display

If the operation value cannot be displayed in the specified decimal point and unit, "--inf--" will be displayed.

State description of voltage and current range warning light

Color Description

Orange Urms or Irms value exceeds 140% of the currently set range

Yellow Urms or Irms value is between 130% and 140% of the currently set range
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Green Urms or Irms value is between 110% and 130% of the currently set range
Blue Urms or Irms value is less than 30% of the currently set range
If Urms or Irms value is between 30% and 110% of the currently set range, it is normal measurement, and the warning
light will not be on
Not on

The currently set range is already in the lowest gear, even if Urms or Irms value is lower than 30% of the range, the

warning light will not be on

Display of measured value being too small

When the measured voltage value or current value < 0.5% of the rated range (CF6, < 1%): (see Section 9.7 of this manual for details)

- Voltage, current or other measured values related thereto will be displayed as "0.000" or "0.0000";

- The phase angle and power factor will be displayed as "error”.

Overrange display

When the voltage or current measurements exceed 140% of the range:
- U, l'and P will be displayed as "--OL--", indicating range overflow;
- S, Q, ®, A, CFU and CFl are displayed as “"--OF--"" under current or voltage overrange.

Note:

There is no overrange display for harmonic measurement.

Display of non-existent measurement items

If the measurement item does not exist, and the wiring group is not formed, the relevant measurement item of the wiring group will be displayed as "

11
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Before Starting Measurement

2.1 Instructions for Use

Safety Instructions

+ To ensure that you use this instrument safely and correctly, you shall read the following safety warnings carefully.
- If the instrument is not operated in the correct way, it may cause damage to the instrument.

+ The Company shall not be liable for any damage caused by operating instruments without observing the following safety warnings.

Correct operation

« In order to prevent electric shock or fire, you shall use the power line provided by the Company. The power plug must be connected to the power socket with

protective grounding.
+ Itis necessary to ensure that the connected supply voltage is consistent with the rated voltage of the instrument, and the supply voltage cannot exceed the

maximum rated voltage of the power line.

Check grounding protection

- Before connecting, it is necessary to check whether the protective grounding terminals and fuses inside and outside the instrument are in good condition. If any
abnormality is found, you shall not use the instrument, otherwise it will be dangerous.

- Before starting up, it is necessary to check whether all protective grounding is connected in good condition, and confirm it again and again before starting up
normally for use.

- Itis not allowed to directly touch the connecting circuit with hands. If necessary, you shall cut off the power supply and wear safety gloves for operation.

« It is not allowed to disassemble the machine shell except the maintenance personnel of the Company, so as to prevent the danger of internal high-voltage

electric shock.

Security environment confirmation

- In order to ensure the personal safety of operators, it is not allowed to use this instrument in the environment containing flammable and explosive gases or
liquids, otherwise there will be danger.

- In order to ensure accurate measurement, it is necessary to ensure that this instrument is used in a suitable working environment (temperature: 5°C~40°C;
Humidity: 20% RH ~ 80% RH).

2.2 Connect the power supply

Check before connecting

Please carefully check the following contents before safely connecting the power supply :

1) Check that the outside of the equipment is in good condition and there are no assembly defects, such as loose and falling screws, etc;
2) Check whether the randomly matched power line is intact or not;

3) Check whether the type, model and quantity of random accessories are complete;

Please contact the Sales Department of the Company directly if the above inspection is inconsistent with the description of the purchase contract.

Connect the power line

1) Confirm that the power switch of this instrument is in a closed state.
2) After confirming that the supply voltage is within the rated voltage range of this instrument, the randomly distributed power line is connected to the power input
port of the instrument.

3) Instrument power interface parameters are as follows

Iltem Specification

Nominal supply voltage AC100 ~ 240V

Allowable voltage fluctuation range AC90 ~ 264V
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Rated power supply frequency 50/60Hz

Allowable frequency

, 48Hz~ 63Hz
fluctuation range

Maximum power consumption 50VA

2.3 Turn the power on/off

Operation when turning on the po wer

+ As shown in the schematic diagram of the front panel in Section 1.1, the front power switch key and the rocker switch on the back of the instrument together
form a power double switch design.

+ When the rocker switch on the back is not closed, and the indicator light of the power key is not on, the instrument is not charged.

- After the rocker switch on the back is closed, the instrument is powered on, the indicator light of the power key is red, and the instrument is in standby state. At
this time of pressing the power switch key, the instrument starts, the indicator light of the power key is green, and the instrument enters the running state.

+ When the instrument is running, the power switch key is pressed for up to 2 seconds, the instrument stops running and enters the standby state, the digital tube

is turned off, and the indicator light of the power key turns red at the same time.

Precautions when making accurate measurements

+ The power switch is turned on to enable the instrument preheat for more than 30 minutes.

+ Please set it to zero after preheating.

Operation when turning o ff power

+ Please turn off the power switch first and then the rocker switch when the instrument needs to be turned off after use. When the instrument is completely
uncharged, it is regarded as normal shutdown.
« If the instrument is abnormally powered off and shut down, the instrument starts automatically when it is powered on again. Please try to use the normal

shutdown process to close the equipment. Please wait for more than 2S to power on and start the instrument again in case of abnormal shutdown.

2.4 Measurement circuit connecting direct input

The measurement cable from the measurement circuit is connected directly to the voltage or current input terminal.
- Connect voltage input terminal
For a safety banana jack with a terminal of 4mm, the safety connector (the wire is not exposed) is inserted into the voltage input terminal.
+ Connect current input terminal
It is not allowed to touch the current sensor input interface when introducing the voltage of the measurement circuit into the current input terminal. Because

these ports are electrically connected internally, they are very dangerous.

Note:

- Please make sure that there is no foreign matter on the contact surface between the current input terminal and the crimp terminal when connecting.
« It is necessary to regularly check whether the knob of the current input terminal is loose, and whether there is foreign matter on the contact surface between the

current input terminal and the crimp terminal.

| voLTAGE

©
Voltage input end { @L I—) U
_LE:(T U1
@) " — %

CURRENT

| Q—T1_ |,
Current input end

0 06

> |
0

13 User’'s Manual




Single-phase two-wire system (1P2W), directly input wiring example

Fower supply Load
L
— —— ]
U
® Powier supply @ Load
e +
0 O
o o/

Single-phase three-wire system (1P3W), directly input wiring example

Power supply
—_— '
N v ‘ l*fh : .
T U
i — T @'
@ @ : BN s T
Py ol i :_‘\t ; S
(u2)
0 (1) p 2 L
o o (2
it terminal iput termin
Three-phase three-wire system (3P3W), directly input wiring example
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Three-phase four-wire (3P4W), directly input wiring example
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2.5 Measurement circuit connecting external sensor input

When the maximum current of the measurement circuit exceeds the maximum range of the input unit (as described below), an external current sensor can be
connected to the current sensor input interface to measure the current. The simplified connection mode of the input unit, voltage input terminal and external current

sensor input connector of the digital power meter is shown in the figure,

VOLTAGE
-

External current sensor input end +— @
BT

Y
e
= T
S

CURRENT

©

Output type of current sensor

External current sensors can be divided into shunt current sensor and voltage output clamp current sensor,

2.5.1 Connection mode of current sensor

The shunt current sensor is connected to power ground.

If the sensor must be connected to a non-ground terminal, it is necessary to use wire with conducting layer between the sensor and the instrument to reduce the

influence of common-mode voltage. Attention shall be paid to electricity safety when connecting external current sensor cables.

-
] .
+ Voltage input
inelr :
5
i s Power Analyzer Load
External current
| sensorinput
Shunt
current L3
[ ] SENSOF
Grounding

The connection of shunt current sensor is shown in the figure :

When the tested circuit is not grounded, the signal frequency is
high or the power is high, the influence of the inductance of the

l - shunt current sensor cable becomes greater. In this case, the
measurement is performed using an isolated sensing (CT, DC-CT,
OUTH OUT L or clamp type).
currﬂiaghsgnsnr [ ]

&
o - volra geinput
e ] e Digital Analyzer

supply Load

{G | EXT External current

e SENsor input
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The connection of voltage output clamp current sensor is shown in the figure :

Ve 1 Power supply Load

—Oo— j

EXT OexT

) Input terminal
Input terminal

Single-phase three-wire system (1P3W), example of wiring by using shunt current sensor

Power supply Load
I 3
e— O +
OUTHT_ _JOUuTI
. I

| &

——————————————————————————————————
: _.-'I__l._ v -

| QUTHT__ __TOuTL

| Ol EXT |

Three-phase three-wire system (3P3W), example of wiring by using shunt current sensor

Power supply Load
| i
H _{_'.T_: i
OUTHL _JOUTI | :

5 d -.._.""_':l_l -.Ii_r_"_-'\- :I__:-'_
OUTHT__ _JouTL

Input terminal 1 Input terminal 2

Three-phase three-wire (three-voltage three-current) system 3P3W (3V3A), example of wiring by using

shunt current sensor

Power supply Load
| +
R a2
Q L N ; I .J- -'I'E
= ' L)
OUTH[IOUTL | 0 O | :
T - - Ol
QUT H| [oUTL
‘ OUT HY |’mn L
w .l. - r
= e - B
1 | |
| 3 . 87 : 3 .
= ——O)ExXT ———O\EXT
Input terminal 1 Input terminal 2 Input terminal 3
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Three-phase four-wire system (3P4W), example of wiring by using shunt current sensor

Power supply Load
: ! 1
H_—'-_,? A AN Tir

OUTHYT_ _TOUTI | ¢

FEAN T
OUTHY_ _OuTL

124

At
OUTHY_ _YouTL

T

L]
L™ = =

Input terminal 1 Input terminal 2 Input terminal 3

2.5.2 Connection mode of voltage and current transformers (VT/CT)

When the current exceeds the range, a current output sensor or CT (Current Transformer) can be connected to expand the range. When it is connected through the

sensor, the current input terminal shall be connected.

When the voltage exceeds the range, a voltage sensor or VT (Voltage Transformer) can be connected to expand the range. When it is connected through the sensor,

the voltage input terminal shall be connected.

Single-phase two-wire system (1P2W), example of wiring by using transformer (VT/CT)

Power supply Load

Input terminal

Single-phase three-wire system (1P3W), example of wiring by using transformer (VT/CT)

Power supply Load

Input terminal 1 Input terminal 2
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Three-phase three-wire system (3P3W), example of wiring by using transformer (VT/CT)

Power supply Load

-1

- lage) o 000 008) | olang)
. [0 | CLL (V0 (00T
v O O ¢ OV, 3 | ) VO Qv
| i - ol 3 e e il i ] | ity Sl e
o - 8 -
o - - )
Input terminal 1 Input terminal 2
Three-phase three-wire (three-voltage three-current) system 3P3W (3V3A),
example of wiring by using transformer (VT/CT)
Power supply Load

R

-~ i

P OLC OV Q. LCT O QVVT
-1 05 o' E- N 11 E s

:-.-:: 5 g e ; i _J-.:E ﬁﬁ '. _:-:l_"Tl :
£ :i! a.:" I.F Wi e l:_":l| 03 LW

Input terminal 1 Input terminal 2 Input terminal 3

Three-phase four-wire system (3P4W), example of wiring by using transformer (VT/CT)

Power supply Load
il il I—
- e ey (| —
T
M - =
i _.ﬁT _-Ia---.I._-.:-.-T B -_.-_,:-- _-]---l'_:'T B T -_'CT -jL---,:-':-,:--T
i 'I.I.l' '-.l L, k. i AL '-.l:l i i ! L lr r
L ERE) e d Lt LR ARl bR pRg)
I (¥T7) LT 1 LE Tes] | I ey noy
il i T |

Input terminal 1 Input terminal 2 Input terminal 3
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Setting of Measurement Conditions

3.1 Measurement mode setting

Operating steps

g 4.
Display B 3. Display C 5. 6.
etup nodE — Enter rAS Enter — Hold/ES(
A [ 5YnL A [T AEAR
¥y LELE v = dl
— FFLE
— w.rAEE
—  AHG
— nREH
— STALE
— rAkio
— nAlHLd
— GAHE
— { oRd

1. Press the Setup key;

2. Select the "Mode" menu;
3. Confirm;

4. Select setting options;
5. Confirm;

6. Exit and close the setting menu.

The above operating steps are displayed. The measurement mode options are displayed in Column C. The options are switched through the navigation (up and
down) key. When the measurement mode options to be set appear, the "Enter"” key is clicked to complete the setting. The indicator light of the corresponding setting

item on the panel is on. The instrument returns to the superior menu for display. Pressing the "Hold/ESC" key can exit the setting interface.

Description of measurement mode

One of the following measurement modes can be selected for voltage and current measurement, and the default setting is RMS.

Indicator light Voltage Current
RMS True RMS True RMS
VOLTAGE MEAN Rectified average calibrated to RMS Rectified average calibrated to RMS
DC Simple average Simple average

When RMS mode is set, the true RMS of voltage and current are displayed, and the apparent power (S), reactive power (Q), power factor (A) and phase angle (®) are
calculated and displayed in Urms*Irms.

When the Voltage Mean mode is set, the rectified average value of the voltage and current RMS is displayed, and the apparent power (S), reactive power (Q), power
factor (A) and phase angle (®) are calculated and displayed in Umean*Irms.

When DC mode is set, DC voltage and current are displayed, and apparent power (S), reactive power (Q), power factor (A) and phase angle (®) are calculated and

displayed in Udc*ldc.
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3.2 Wiring mode setting

This instrument can be equipped with 1P2W (single-phase two-wire system), 1P3W (single-phase three-wire system), 3P3W (three-phase three-wire system), 3V3A

(three-voltage three-current meter method), and 3P4W (three-phase four-wire system) wiring modes.

Operating steps

> 1P3W———> 3P3W

Indicator light on Indicator light on

1P2W

Mo indicator light on

T !

SPAWEs—— 3\V3A

Indicator light on Indicator light on

1. Press the Wiring key.

2. Press the key repeatedly to select the connection mode.

The default wiring mode of the instrument is TP2W, and the wiring status indicator light is not on. Every time you press it, the wiring mode will be switched cyclically
in the sequence of 1P3W—3P3W—>3V3A—>3P4W—1P2W—>1P3W.

Description

When the indicator light "1P3W" is on, it indicates that the wiring mode is set to single-phase three-wire system:;

When the indicator light "3P3W" is on, it indicates that the wiring mode is set to three-phase three-wire system;

When the indicator light "3V3A' is on, it indicates that the wiring mode is set to three-voltage three-current meter method;
When the indicator light "3P4W" is on, it indicates that the wiring mode is set to three-phase four-wire system;

When the indicator light is not on, it indicates that the wiring mode is set to single-phase two-wire system.

Limitations

When the integral or storage is running, pressing the Wiring key can display the error message "Error” in Column D. At this time, the wiring mode cannot be set.

3.3 Set the number of display digits of numeric values

The display digits of measured values can be selected for this instrument.

Operating steps

e
7. DisplayB
Utility T+ nfo 4.
Ak 3, Display C = 8.
Y I~ ~ESs — Enter Y Enter — Hold/ESC
— L[F 1—[ 5 :l_
— Stork v
— dA
— CAL
— ZEro
Lonn

— EESE
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1. Press Utility key;

2. Select the "reso” menu;

3. Confirm;

4. Set the number of display digits;
5. Confirm;

6. Exit and close the setting menu.

According to the above steps, the switch option "4" or "5" is pressed through navigation (up and down) in the Display Bar C, and "Enter" key is pressed to confirm and

complete the setting. The instrument returns to the superior menu to display, and pressing the "Hold/ESC" key can exit the setting interface.

Description

If the number of display digits is set to 4, the data will be displayed up to 4 digits; if the number of display digits is set to 5, the data will be displayed up to 5 digits. If
the measured value is 100V, and the number of digits is 4, the displayed value is 100.0 V; when the number of digits is 5, the display value is 100.00 V. The integral
value and time are not affected by the display digit setting.

3.4 Data update rate setting

Operating steps

Z
& Display B
Setup T nodf 4.,
A |- SCALE Display C
Y I rREi 0 [ 5
— nAEH = &2 7]
— A40 3. = ! 1 & [
— wsrAEE — Enter T+~ 75 —T Enter — Hold/ESC
o F Pl A [ 0257
— LFLE ¥ = T
= SYal — Auto~
L ARHHLA
— SAYE
— L oAd

1. Press the Setup key;

2. Select the "u.rate” menu;
3. Confirm;

4. Set update rate options;
5. Confirm;

6. Exit and close the setting menu.

It is operated according to the above steps to enter the data update rate setting interface. The update rate option is located in Display Bar C. The update rate
options can be switched through the navigation (up and down) key, and the "Enter” key is pressed to complete the setting. The instrument returns to the superior

menu to display, and pressing the "Hold/ESC" key can exit the setting interface.

Description
The data update rate options supported by the instrument are 0.1s,0.255s,0.55s, 15,25, 5 s and Auto. After the update rate is set, the "Update” indicator light on the
panel will flash according to the set update period. When the "Auto”’ option is selected, the instrument automatically selects the matching update rate according to

the frequency of the input signal, and the "Update” indicator light flashes according to the self-matching update period. When the frequency of the input signal

cannot be detected, the automatic update rate is updated by default according to the time-out period.

3.5 Peak factor setting

Under different peak factors, the measurement range options of corresponding voltage, current and external current sensors are different.

Operating steps
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* ]

1 Display B
Utility T nfo

At 4.

Y - £S5, 3 DisplayC 5 6.

— LF —Enter—[ = :l_Enter— Hold/ESC

— Storkt A &
— dA v
— LAHL
— ZEro
Lonn

—: kESE

1. Press Utility key;

2. Select the "cf" setting menu;
3. Confirm;

4. Select peak factor;

5. Confirm;

6. Exit and close the setting menu.

It is operated according to the above steps, and the peak factor setting options are located in Display Bar C. The peak factors 3 and 6 can be switched by navigation
(up and down) key, and pressing the "Enter" key can complete the setting. The instrument returns to the superior menu to display, and pressing the "Hold/ESC" key

can exit the setting interface.

3.6 Synchronization source (measurement interval) setting

The measurement interval is determined by the reference input signal (synchronization source). The interval from the initial point of the rising slope (or the falling
slope) passing through the zero point (the intermediate value of the amplitude) to the last point of the rising slope (or the falling slope) passing through the zero
point (the intermediate value of the amplitude) in the data update period is defined as the measurement interval. The period of the input signal is detected from

voltage and current signals, thus the synchronization source can be set as a Voltage or Current signal.

Operating steps

Z

b 3 Display B
Setup T nAodE

A [ S5LALE

Y rAkio
— nREH
— AHL
— wu,rREE
— FFLE 4.
— LA LE DisplayC & [

3
— 542, — Enter nonk Enter— Hold/ESC
- ~RNHHLG 1—E {L,_..,.T
v

— SAHE Hol
— LofAd

1. Press the Setup key;

2. Select the "sync” setting menu;

3. Confirm;

4. Select the synchronization source options;
5. Confirm;

6. Exit and close the setting menu.

It is operated according to the above steps to enter the synchronization source setting interface. The synchronization source options are located in Display Bar C. The
synchronization source options can be switched through the navigation (up and down) key, and the "Enter" key is pressed to complete the setting. The instrument

returns to the superior menu to display, and pressing the "Hold/ESC" key can exit the setting interface.

Description of Synchronization Source Options
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Item Description

The period of the voltage signal is preferentially detected, and the voltage signal is used as a synchronization source.
The voltage signal of each unit is used as the synchronization source of the respective unit.

VOLT When the period of the voltage signal cannot be detected, the current signal is used as the synchronization source.
If the period of the current signal cannot be detected, the measurement interval will be set to the whole data update
period.

The period of the current signal is preferentially detected, and the current signal is used as a synchronization source.
The current signal of each unit is used as the synchronization source of the respective unit.

CURR When the period of the current signal cannot be detected, the voltage signal is used as the synchronization source.
If the period of the voltage signal cannot be detected, the measurement interval will be set to the whole data update
period.

The measurement is not performed synchronously with the voltage or current signal, and the whole data update

NONE . -
period is selected as the measurement interval

Note: The measurement interval for calculating peak voltage or current is always the whole data update period.

3.7 Frequency filter setting

The frequency filter is inserted in the frequency measurement circuit, which affects not only the frequency measurement, but also the voltage, current and power
measurement. Therefore, it is also used to accurately detect zero crossing. Since the filter is not inserted in the voltage and current measurement circuit, even if it is

turned on, the measured value will contain high frequency components.

Operating steps

2

1 Display B
Setup T AodE

A [ SLALE

¥ I~ rAbio
— AAEH
— AHL 4.
— u.rAEE 3 Display C 5 &,

FFLE— Enter—l: ofF :l— Enter— Hold/ESC

— LFLE A on
— SYaL v
— nRIHLd
— SAYHE
— LoAd

1. Press the Setup key;

2. Select the "ffilt" setting menu;
3. Confirm;

4. Set the frequency filter switch;
5. Confirm;

6. Exit and close the setting menu.

It is operated according to the above steps to enter the switch setting interface of the frequency filter. The switch options of the frequency filter are located in Display
Bar C. The switch option "OFF" or "ON" can be switched through the navigation (up and down) key, and pressing the "Enter” key can complete the setting. The

instrument returns to the superior menu to display, and pressing the "Hold/ESC" key can exit the setting interface.

Description

ON is set to turn on the frequency filter. When it is turned on, the default cutoff frequency is 500Hz, and the "Freq" indicator light on the panel is on.
Setting OFF indicates that the frequency filter is disabled, and the indicator light is off.

3.8 Line filter setting

The line filter is inserted in the voltage and current measurement circuit, thus it will directly affect the measurement of voltage, current and power. When the line filter
is turned on, the measured value does not contain high frequency components, thus the noise from the frequency converter or distorted waveform can be removed

to measure the voltage, current and power.

23 User’'s Manual



Operating steps

1. Press the Setup key;

2. Select the "I filt" setting menu;
3. Confirm;

4. Setting the line filter switch;
5. Confirm;

6. Exit and close the setting menu.

Description

ON is set to turn on the line filter. When it is turned on, the default cutoff frequency is 500Hz, and the "Line" indicator light on the panel is on.

1
Setup

A
v

5
Display B
T nodE
— SLALE
— rAki o
— nAEH
— RAHL
— u.REE
— FFLE

— S54Yal

— ARlKLd
— SAHE
— LoAd

3)
== :.F.l L& — Enter

'y

4.

DisplayC 5 6.

v

Setting OFF indicates that the line filter is disabled, and the indicator light is off.

3.9 Average function setting

3.9.1 Set average function on/off

Operating steps

1. Press the Setup key;

2. Select the "avg" setting menu;
3. Confirm;

4. Select average function on/off;
5. Confirm;

6. Exit and close the setting menu.

Setup

Z
Display B

nodf
— SCALE
— Ak o
— nAEH

— w.rAEE

— EFoLE

— LA LE

— SYnL

— nRIHLD

— GAHE
— LofAd

3.

— AHG — Enter

A
v

—|: ofF :l_ Enter— Hold/ESC
an

4,

DisplayC 5. 6.

[

ofF Enter — Hold/ESC
1

EYPE
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It is operated according to the above steps, the average setting switch options are located in Display Bar C. Through the navigation (up and down) key, ON or OFF of
the average display can be switched, and "ON" or "OFF" option is selected. Pressing the "ENTER" key can complete the switch setting. After the average function is
turned on, the "AVG" indicator light on the panel will be on. The instrument returns to the superior menu to display, and pressing the "Hold/ESC" key can exit the

setting interface.

3.9.2 Average type setting

Average type: Exponential average and linear average can be used. Attenuation constant needs to be set for exponential average, and average number needs to be

set for linear average.

Operating steps
.
1 Display B 6. 8.
Setup T FodE » DisplayC 7 DisplayD =2 10.
A |- SCALE /' Lin —Enter-— 54 -1 Enter — Hold/ESC
¥ |- FRtio 4. 5} Linéar I3
— AALH 3. Display C I/~
— AHG  — Enter ofF E g
— urRAEE L—E on 5.
— FFLE v EYPE — Enter — &Y Enter — Hold/ESC
— LA LE . — EP —Enter P
— SYal 2 Index > 15
— nRIIHLd &
— SAHE
— LoRd

1. Press the Setup key;

2. Select the "avg" setting menu;

3. Confirm;

4. Select the average type;

5. Confirm;

6. Select the average type (exponential or linear);

7. Confirm;

8. Set the number of linear averages (8, 16, 32, 64) or the attenuation constant of exponential averages (8, 16, 32, 64);
9. Confirm;

10. Exit and close the setting menu.

It is operated according to the above steps to select and set the average type option "TYPE" in Display Bar C, and the average type option "EP" or "LIN" is displayed in
Display Bar C. It is operated in sequence according to the above two paths to set the attenuation constant at exponential average and the average number at linear

average respectively. The attenuation constant and the average number are displayed in Display Bar D.

Description and limitations of average function

The averaging function is not available when the integral starts. Even if average is turned on, average will be automatically turned off after the integral starts.

In harmonic measurement, only exponential average takes effect .

3.10 Scaling function setting

3.10.1 Turn scaling function on/off

Operating steps
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=
1 Display B 4.
Setup T nodf 3. DisplayC
A - S[ALE — Enter dAEA

Y I rRtio A on 15, é.
— nfAEH v ofF Enter — Hold/ESC
— RHG
— wREE
— FFLE
— LFALE
— SYAL
— nAlHLd
— SAHE
=4 aktd

1. Press the Setup key;

2. Select the "scale” menu;

3. Confirm;

4. Set the scaling function on/off;
5. Confirm;

6. Exit and close the setting menu.

It is operated according to the above steps, the scaling setting switch options are located in Display Bar C. Through navigation (up and down) key, ON or OFF of the
display scaling can be switched. "ON" or "OFF" option is selected, and the "Enter" key is pressed for confirmation. After the scaling function is turned on, the "Scaling"

indicator light on the panel will be on, and the instrument will return to the superior menu for display. Pressing the "Hold/ESC" key can exit the setting interface.

3.10.2 Set independent unit or select all

Operating steps
2.
4 Display B 4. 6. F
Setup T Anodf 3 DisplayC 5 DisplayC  Enter
A | SCALE — EnterT dALA — EnterT-ELE ! 14> @
¥ i‘ﬂt: o ‘.—E on &
—  AAEH v L orr v FELEZ2 |-> 0
— A4G
— .rREE — ELED -=* ®
— -F+FI IF.IE
— LFLE —AlL 1 > @
— SYaL
L ARNHLd —End — --» 3
— SAHE
— L oAd
1. Press the Setup key;
2. Select the "scale” menu;
3. Confirm;
4. Select the ratio setting;
5. Confirm;
6. Select the setting unit (select all or independent unit);
7. Confirm.
Description

(M—Enter the scale factor interface of the separate setting unit 1;
@—Enter the scale factor interface of the separate setting unit 2;
®—Enter the scale factor interface of the separate setting unit 3;
@—Enter the scale factor interface for setting all units at the same time;

(®—Exit the scaling setting interface and return to the superior display menu.

By taking Unit 1 as an example, when "ELE1" is selected in Step 6, it will enter the interface for setting the scale factor of Unit 1 separately. As shown in the figure,
Display Bar A displays "ELE1", indicating that the scale factor of Unit 1 is currently being set. VT factor, CT factor and SF factor are set in Display Bars B, C and D
respectively.

The setting interfaces of Unit 2, Unit 3 and Select All are the same as those of Unit 1, and only display in Display Bar A is changed to "ELE2", "ELE3" and "ALL"

respectively.
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3.10.3 Scale factor setting

By taking the scale setting of Unit 1 as an example, the scale factor operation methods of Unit 2 are the same as those of Unit 3.

Operating steps
2
L Display B 4, 8.
Setup T nodf 3 Display C 5, Display C v
A [~ 5CALE — Enter dAtA — Enter—T ELE ! Enter
Y I FBE o A-E on A | ELE2
— AAEH v ofFF v ELEZ
~ RS - ALl
— w.rREE
— FFLE — End
— LFLE
— SYaL
L ARIHLA
— SAHE
— LofAd
8. 0. 12
— 7 DisplayB 2. DisplayC 71, DisplayD 13 14
Enter —H (000— Enter— 1 !000— Enter— F 1.000— Enter— Hold/ESC

1~7. Same as the operation steps in the previous section;
8. Set VT ratio (display B);

9. Confirm;

10. Set CT ratio (display C);

11. Confirm;

12. Set SF ratio (display D);

13. Confirm;

14. Exit and close the setting menu.

It is operated according to the above steps 1 to 7. After entering the scaling setting interface, Display Bar A is used to display the currently set input unit, Display Bar

B is used to set VT ratio, Display Bar C is used to set CT ratio, and Display Bar D is used to set power factor.

Description of scaling function

VT ratio :

When the secondary output of VT is connected to the voltage input terminal, the VT ratio is set. The voltage range is then set based on the maximum value of the VT
output. The setting range is 0.001 ~ 9999.

CT ratio

When the secondary output of the CT or the output of the current sensor is connected to the current input terminal, the CT ratio (or the conversion ratio of the

current output type current sensor) is set. Then, the current range is set according to the maximum value of CT or current sensor output. The setting range is 0.001 ~
9999.

Power factor

By setting the power factor (SF), the active, apparent, and reactive power measurements multiplied by the factor can be displayed. The setting range is 0.001 ~ 9999.

Setting method

The set factor value can be added and subtracted by operating the navigation (up and down) key. The number of digits is set to move to the right by one digit by
operating the navigation right key, and the value of adjacent digits on the right is set. The decimal point position of the value is moved by operating the navigation
left key. The decimal point moves to the right by one digit in each press. After the numerical value setting is completed, the "Enter” key is pressed for confirmation,

and the skip flash cursor will move to the next display bar until the VT ratio, VT ratio and SF ratio are all set.

1. Note:

If VT, CT and SF of Channel 1 are all set to 10, the current, voltage and power of Channel 1 are amplified by 10 times, 10 times and 1,000 times respectively
(VT*CT*SF).

The scale is set, and the current and voltage range will not change.
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3.11 Sensor conversion ratio setting

3.11.1 Set independent unit or select all

Operating steps
2.
1 Display B
Setup T~ nodf 5. é.
A | SCALE 3. DisplayC 4 DisplayC  Enter
Y [ rRbio —Enter — dAER __Enter _FLEI— 4.5 @
— nAEH A
— AHG vIFELEePH | @
— w.rREE
— FFLE — ELEZ )
— LFLE
— SYal — ALL — .. @
— nRIIHLd
— SAHE —End J _, 0
— LoAd

1. Press the Setup key;

2. Select the "ratio” setting menu;

3. Confirm;

4. Confirm;

5. Select the setting unit (select all or independent unit);
6. Confirm the unit.

Description

M—Enter a separately set interface of the sensor conversion ratio of Unit 1;
@—Enter a separately set interface of the sensor conversion ratio of Unit 2;
®—Enter a separately set interface of the sensor conversion ratio of Unit 3;
@—Enter a separately set interface of the sensor conversion ratio of Unit 4;

(®—Exit the sensor conversion ratio setting interface and return to the superior display menu.

It is operated according to the above steps, "'Data” will be displayed in Display Bar C, and the "Enter" key is pressed to enter the selection interface of the unit. The

input unit number is displayed in Display Bar C, and the options can be switched by navigation (up and down) key.

3.11.2 Sensor conversion ratio setting

By taking the sensor conversion ratio setting of Unit 3 as an example, the operation method of other units is the same.

Operating steps
2.
I Display B
Setup T nodf 5.
A |- SCALE 3 DisplayC 4 DisplayC &
¥ |- rAt o — Enter — dAtR __ Enter T ELE | —T Enter
— AREH A |FELEZ
— AHG v [FELES j
— wAEE ALL
~ FFLE End
- LALE
— S5Y9nC
— nRIIHL G
— SAYE
- Lafd
7.
> =& DisplayB & 2
Enter — £ /777 — Enter — Hold/ESC

1~6. Same as the operation steps in the previous section;
7. Set the conversion ratio of external sensors;
8. Confirm;

9. Exit and close the setting menu.

After entering the sensor conversion ratio setting interface according to the above steps 1 to 6, Display Bar B is used to display the currently set input unit, and

Display Bar C is used to set the sensor conversion ratio.
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Description of sensor conversion ratio

The output of the voltage output current sensor is connected to the external sensor input interface (EXT), and the conversion ratio in mV/A used to measure this

signal is set . Setting the number of mV (conversion ratio) output by the sensor per ampere of current can convert the numerical data and waveform display data

after the current is directly input to the current input terminal. The setting range of sensor conversion ratio is 0.001 ~ 9999.

Setting method

The navigation key is used to set the sensor conversion ratio, and the setting method is the same as the setting of the scale factor. After the setting is completed, the

"Enter” key is pressed, the interface returns to the previous level, and the sensor conversion ratio of each channel is set in turn according to the prompt, and finally

the "Hold/ESC" key is pressed to exit the setting interface.

3.12 Operation function setting

The instrument supports four operation functions, which can be used to display the value of efficiency, peak factor, arithmetic results and average active power. The

default setting is efficiency function.

3.12.1 Set operation item

Operating steps

1. Press the Setup key;

2. Select the "math” setting menu;

3. Confirm;

4. Set the operation function of display;

5. Confirm;

6. Exit and close the setting menu.

Operation function display
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The "Function” key on the right side of Display Bar C is pressed, and the measurement function indicator light in Display Bar C will switch to display and is on in the

following sequence.
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When the "Math" function indicator light is on on the left side of Display Bar C, it indicates that the value of the set operation function is displayed in Display Bar C at

this time. When displaying the Math function value, the "Element” key operation is invalid, with no unit indication.

3.12.2 Description of operation function

Efficiency

Definition : The active power P2 measured by Unit 2 is taken as the active power input on the primary side of the converter, and the active powers P1 and P3
measured by Units 1 and 3 are taken as the power consumed on the secondary side of the converter to calculate the efficiency.
Efficiency formula: Efficiency = (P1+P3) /P2*100%

1. Note:

If the denominator in the formula is less than or equal to 0.0001% of the rated range, the efficiency is displayed as "ERROR".

Peak factor

Symbols : CF U1, CF U2, CF U3, CF I1, CF 12, CF I3.
Definition: Represent the ratio operation results of peak value and RMSof signals U1/U2/U3/11/12/13, respectively.

1. Note:

When the RMS falls to 0.5% or less (peak factor 6 falls to 1% or less), the peak factor will be displayed as "Error” (see Section 9.7 of this book for details). The peak

factor can be calculated even if the measurement mode is MEAN or DC.

Arithmetic operation

Symbol expression : A+B, A-B, A*B, A/B, A2 /B, A/B 2
The values of Display Bar A and Display Bar B are taken as operation items, with the operation results displayed in Display Bar C. During operation, Display Bar C only
displays the numerical value and the quantity level of units, and the data in Display Bar A and Display Bar B need to be operated according to units. If the operation

formula is set to A+B, 100mA is displayed in Display Bar A, and 1V is displayed in Display Bar B, the operation result in Display Bar Cis 1.1.

1. Note:

When the function displayed in Display Bar A is integral elapsed time (TIME), the calculation result will be displayed as "----", with no data. When dividing, the

operation value is displayed as "Error” if the value of the display function in Display Bar B is equal to 0 or no data is displayed..

Integral average active power

Symbols : AV P1/ AV P2/ AV P3/ AV P4

Definition : AV P1: Display the result of the division of watt-hour (WP1) of Unit 1 by the integral time.
AV P2 : display the result of the division of watt-hour (WP2) of unit 2 and integral time.

AV P3 : display the result of the division of watt-hour (WP3) of unit 3 and integral time.

AV P4 : display the result of the division of watt-hour (WPZ) of unit ¥ and integral time.

1. Note:

The value of watt-hour WPX depends on the wiring mode. This operation function is only useful during integral period (integral operation or integral pause). If the

integral is reset, the values of watt-hour and integral time will become zero, and the result shows "------ " without any data.
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Range Settings

4.1 Setting of voltage range

Operating steps

1 Display C 3.
Voltage T~ Aukbo T Enter
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1. Press the Voltage key;
2. Select the voltage range;

3. Confirm.

After pressing the Voltage key, the range options are displayed in Display Bar C and can be switched with navigation (up and down) keys. In the process of setting

the voltage range, the "V" function indicator light on the right side of Display Bar C is on.

Fixed voltage range

When the peak factor is set to 3, the optional voltage range includes 15V, 30V, 60V, 150V, 300V, 600V and 1000V.
When the peak factor is set to 6, the optional voltage range includes 7.5V, 15V, 30V, 75V, 150V, 300V and 500V.

Automatic voltage range

The instrument supports automatic voltage range mode, and the automatic range options are consistent with the fixed range options. The operation method is the

same as that of above fixed range settings. When switching in Display Bar C, select "Auto” option and press "Enter” key to confirm. At this time, the voltage has been

set to automatic range mode, and the voltage "Auto” indicator light on the main panel is on.

4.2 Setting of voltage range

Operating steps
2
1. Display C
Current T 5Enb5a0r 3
A I Auko T Enter
b A - 7 S
=
S
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1. Press the Current key;
2. Select the current range;

3. Confirm.

After pressing the Current key, the range options are displayed in Display Bar C and can be switched with navigation (up and down) keys. In the process of setting

the current range, the "A" function indicator light on the right side of Display Bar C is on.

Fixed current range

When the peak factor is set to 3, the optional current range includes 0.5A, 1A, 2A, 5A, 10A and 20A.
When the peak factor is set to 6, the optional current range includes 0.25A, 0.5A, 1A, 2.5A, 5A and 10A.

Automatic current range

The instrument supports automatic current range, and the automatic range options are consistent with the fixed range options. The operation method is the same as
that of above fixed range settings. When switching in Display Bar C, select "Auto’ option and press "Enter” key to confirm. At this time, the current has been set to

automatic range mode, and the current "Auto” indicator light on the panel is on.

4.3 Power range

The measuring range of active power (power range) is determined by the wiring mode, voltage range and current range. The details are as follows.

Wiring mode Power range calculation

1P2W Voltage range*current range
1P3W

3P3W Voltage range*current range*2
3V3A

3P4W Voltage range*current range*3

1. Note:

When the result of voltage range x current range reaches or exceeds 1,000W, the display unit becomes "kW". When it exceeds 1,000kW, the unit becomes "MW".

4.4 Setting of the range for external current sensor

Operating steps
- 4,
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1. Press the Current key;

2. Select the current sensor option;
3. Confirm;

4. Set the range of external sensor;

5. Confirm.

32 User’'s Manual



After pressing the Current key, select the "Sensor” option in Display Bar C, and the range options of external current sensor are displayed in Display Bar D and can be
switched with navigation (up and down) keys. In the process of setting the range of external current sensor, the "V" function indicator light behind Display Bar D is

on.

Fixed range of external current sensor

When the instrument is connected with an external current sensor, it can support both low-range board card and high-range board card.
When the instrument is equipped with a low-range board card :

When the peak factor is set to 3, the optional range includes 50mV, 100mV, 200mV, 500mv, 1V and 2V,

When the peak factor is set to 6, the optional range includes 25mV, 50mV, 100mV, 250mV, 0.5V and 1V.

When the instrument is equipped with a high-range board card :

When the peak factor is set to 3, 2.5V, 5V and 10V are optional,

When the peak factor is set to 6, 1.25V, 2.5V and 5V are optional.

Automatic range of external current sensor

The automatic range options of external current sensor are consistent with the fixed range options of external current sensor. According to the above instructions,
when switching in Display Bar D, select "Auto” option and press "Enter” key to confirm. At this time, the external current sensor has been set to automatic range

mode, and the current "Auto” indicator light on the panel is on.

4.5 Setting interface direct switching function

The instrument can realize the function of switching from the range setting interface of external current sensor to the current range setting interface of direct input.
The operation method is the same as the above steps. When switching in Display Bar D, select "Direct” option and press "Enter” key to confirm, and then the setting

interface will switch to the current range setting interface during direct input.

Operating steps
2 4. &. (Same as step 2)
1 DisplayC 3 DisplayD s Display C
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1. Press the Current key;

2. Select the current sensor option;
3. Confirm;

4. Select the direct switching option;
5. Confirm;

6. The same as step 2, you can enter the current range setting interface during direct input.

Description

Switch the range options in Display Bar C with navigation (up and down) keys, and set the current range during direct input. The "A" function indicator light behind
Display C is on, which is consistent with the content in Section 4.2. When the user does not set the current range of direct input, but exits the setting interface, the

setting cursor returns to Display Bar D to display the current range of external current sensor.

4.6 Automatic range switching

Turn on the automatic range mode, in which the range will be automatically switched according to the following rules.

Range upshift condition - the range upshift occurs when any one of the following conditions is met :

« Urms or Irms exceeds 110% of the currently set range

- The Upk or Ipk value of input signal exceeds 330% of the currently set range (660% when the peak factor is 6)
Range downshift condition - the range downshift occurs when all of the following conditions are met :

« Urms or Irms is less than or equal to 30% of the currently set range

- The Upk or Ipk value of input signal is less than 300% of the lower range (600% when the peak factor is 6)
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Harmonic Measurement Settings

5.1 Turn on/off the harmonic measurement display

Operating steps
s 4,
1 Display B 32, Display C 5, &.
Harmonics dr 5P — Enter —[ ofFF :r Enter — Hold/ESC
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1. Press the Harmonics key;

2. Select the display option;

3. Confirm;

4. Set to turn on or off the harmonic display function;
5. Confirm;

6. Exit and close the setting menu.

Following the above steps 1~3, the ON/OFF options of harmonics measured value display will be displayed in Display Bar C. You can switch between the two options
of "OFF" or "ON", and then press "Enter" key to complete the setting. The instrument returns to the previous menu to display. After setting to turn on the harmonic

measurement display, the "Harmonics" indicator light on the panel is on.

Harmonics measured value display

After turning on the harmonic measurement data display, return to the main interface to display harmonic measurement value, and switch the display function by

pressing the "Function” key. (See Section 1.4 of this volume for related operating instructions)

5.2 Setting of harmonic number

Operating steps

F
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1. Press the Harmonics key;

2. Select the harmonic number setting menu;
3. Confirm;

4. Set the number of harmonic measurement;
5. Confirm;

6. Exit and close the setting menu.
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Following the above steps 1~3, the number of harmonic measurement will be displayed in Display Bar C. You can set the harmonic number with navigation (up,
down, left and right) keys, and then press "Enter” key to complete the setting. The instrument returns to the superior menu to display, and pressing the "Hold/ESC"

key can exit the setting interface.

Description

The number of harmonic measurement can be set to 1~50, but the actual maximum number of harmonic analysis depends on the magnitude of fundamental

frequency. When the harmonic number exceeds the specified upper limit, the symbol "----- " is displayed in Display Bar B.

5.3 Setting of THD formula

Operating steps
2
1. Display B
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1. Press the Harmonics key;

2. Select the "THD" formula setting menu;
3. Confirm;

4. Set the THD formula type;

5. Confirm;

6. Exit and close the setting menu.

Following the above steps 1~3, the THD formula options will be displayed in Display Bar C. You can switch between the two formula standards "IEC" or "CSA’, and
then press "Enter” key to complete the setting. The instrument returns to the superior menu to display, and pressing the "Hold/ESC" key can exit the setting interface.
Description

|IEC: Calculate the ratio between the effective value of 2~50 number of harmonics and that of fundamental wave (1 time).
CSA: Calculate the ratio between the effective value of 2~50 number of harmonics and that of 1~50 number of harmonics.

NOTE: When the upper limit of harmonic number is less than 50, only the upper limit reaching the number will be calculated.

5.4 Setting of PLL source

Set the PLL (Phase Locked Loop) for determining the fundamental frequency; frequency synchronization source, and the fundamental frequency is the reference for

the number of harmonic measurements. Selecting the input signal with less distortion or fluctuation as PLL source can make harmonic measurement more stable.

Operating steps
2.
1 Display B 4
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1. Press the Harmonics key;

2. Select the "PLL.src” setting menu;
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3. Confirm;
4. Set the PLL source signal;
5. Confirm;

6. Exit and close the setting menu.

Following the above steps 1~3, the PLL source setting options will be displayed in Display Bar C. You can switch between the PLL source options with navigation (up

and down) keys, and then press "Enter" key to complete the setting. The instrument returns to the superior menu to display, and pressing the "Hold/ESC" key can exit
the setting interface.

Description
PLL source Description PLL source Description
U1 Set PLL source to voltage of unit 1 11 Set PLL source to current of unit 1
U2 Set PLL source to voltage of unit 2 12 Set PLL source to current of unit 2
U3 Set PLL source to voltage of unit 3 13 Set PLL source to current of unit 3

Note: Set PLL source to current of unit 3
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Integral Settings

6.1 Integral start & stop

Integral start and integral indicator light display

Press the Start/Stop key, it flashes and the integral starts. The integral value or average active power (operation function) during integral is displayed in Display Bar C,
and the integral time is displayed in Display Bar A.
When integral is in progress, press this key again, the key light will stay on, the integral will be paused, and the displayed integral value and integral time will be held.

Set/Reset: press the key when integral is paused to reset it. The Start/Stop light will be off and the integral display item will be cleared.

Conditions of integral stop

1) It reaches the integral time specified by integral timer during normal integral.
2) The integral time reaches the maximum.

3) The integral value reaches the maximum or minimum display value.

Integral display function

Press the Function key of Display Bar A or Display Bar C to display Time (integral time), WH/WH# (integral power), AH/AH#* (current) or Math (average active power
during integral). The display functions are switched in a certain order every time the Function is pressed.

(See Section 1.4 of this volume for details)

6.2 Setting of integral mode

Operating steps
2. 4,
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1. Press the Set/Reset key;

2. Select the integral mode setting menu;
3. Confirm;

4. Select the integral mode;

5. Confirm;

6. Exit and close the setting menu.

Following the above steps, the integral mode setting option will be displayed in Display Bar C. You can switch between the two modes of "NOR" or "CONT", and then
press "Enter” key to confirm and complete the setting. At this time, the flashing cursor returns to Display Bar B, and you can press "Hold/ESC" key to exit the setting

interface.

Integral mode

NOR mode :

In normal integral mode, the integral starts after Start key is pressed and stops until the specified stop time is reached or the stop key is pressed, and the integral
time and integral value will be held.

CONT mode :

Cyclic integral mode, in which the integral starts after Start key is pressed. When it reaches the time specified by the timer, the integral will reset and restart

automatically, and the cycle will continue.
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6.3 Setting of integral timer

Operating steps

2
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1. Press the Set/Reset key;

2. Select the integral timer setting menu;
3. Confirm;

4. Set the hour (Display B);

5. Confirm;

6. Set the minute (Display C);

7. Confirm;

8. Set the second (Display D);

9. Confirm;

10. Exit and close the setting menu.

Follow the above steps 1~3 to enter the timer setting interface, and the setting cursor will be displayed in Display Bar B. When setting with navigation keys, press
"Enter” to confirm, switch the setting cursor to Display Bar C to set the minute, confirm it again, and then switch the setting cursor to Display Bar D to set the second.
After the hour, minute and second are set, press "Enter” again. The instrument returns to the previous menu to display, and press "Hold/ESC" key to exit the setting
interface.

Setting range of integral timer: 00:00:00~10000:00:00. The setting time of the actual integral timer is related to the data update rate, and must be greater than or

equal to the update rate cycle, otherwise the setting is invalid.

6.4 Setting of integral D/A timer

Operating steps
.
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1. Press the Set/Reset key;

2. Select the integral D/A timer setting menu;
3. Confirm;

4. Set the hour (Display B);

5. Confirm;

6. Set the minute (Display C);

7. Confirm;

8. Set the second (Display D);

9. Confirm;

10. Exit and close the setting menu.

Follow the above steps 1~3 to enter the DA timer setting interface, and the setting cursor will be displayed in Display Bar B. When setting with navigation keys, press
"Enter” to confirm, switch the setting cursor to Display Bar C to set the minute, confirm it again, and then switch the setting cursor to Display Bar D to set the second.
After the hour, minute and second are set, press "Enter” again. The instrument returns to the previous menu to display, and press "Hold/ESC" key to exit the setting
interface.

Setting range of integral D/A timer: 00:00:00~10000:00:00.
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6.5 Integral function limitations

When the integral is in progress

The following settings cannot be made:

Measurement mode, wiring mode, measurement range, peak factor, synchronous source setting, input filter, data update rate, number of harmonic measurement,
operational formula of harmonic measurement distortion rate, PLL source setting, integral mode, integral timer setting, integral start action and integral reset.
Functions cannot be executed:

Proportion function setting, average function setting, BIT operation, Math operation function, zero level compensation function, configuration file saving and loading
function.

When the integral is paused

The following settings cannot be made:
Measurement mode, wiring mode, measurement range, peak factor, synchronous source setting, input filter, data update rate, number of harmonic measurement,

operational formula of harmonic measurement distortion rate, PLL source setting, integral mode, integral timer setting and integral stop action.

Functions cannot be executed:

Proportion function setting, average function setting, BIT operation, Math operation function, zero level compensation function, configuration file saving and loading

function.
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Storage of Measurement Data

7.1 Turn on/off the storage function

Measurement data can be stored. The stored data cannot be called out directly in the display frame of instrument, but can be analyzed by a computer or a

connected upper computer through the communication function.

Operating steps
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1. Press Utility key;

2. Select the "store” setting menu;

3. Confirm;

4. Set the storage function ON/OFF;
5. Confirm;

6. Exit and close the setting menu.

Follow the above steps 1~3 to enter the storage setting interface. Switch options "ON", "OFF" and "INTVAL" in Display Bar C, and select "ON" or "OFF" setting to turn
on or off the storage function.
ON: turn on the storage function, the Store indicator light on the panel is on, and the setting interface returns to the previous menu.

OFF: turn off the storage function, the Store indicator light on the panel is off, and the setting interface returns to the previous menu.

7.2 Setting of storage interval

Operating steps
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1. Press Utility key;

2. Select the "store” setting menu;
3. Confirm;

4. Set the storage time interval,
5. Confirm;

6. Set the hour (Display B);

7. Confirm;

8. Set the minute (Display C);
9. Confirm;

10. Set the second (Display D);
11. Confirm;

12. Exit and close the setting menu.

Follow the above steps 1~5 to enter the setting interface of storage time interval. Display Bar A displays "Time" fixedly, and Display Bars B, C and D are used for
setting the hour, minute and second of storage time interval respectively. Set the hour, minute and second in turn with navigation (up and down) keys. After pressing
"Enter” key to confirm, the setting cursor jumps to the next bar.

Setting range of storage interval is 00:00:00~99:59:59. In addition, the storage time interval is affected by the data update rate, and the set time interval must be
greater than or equal to the update rate, otherwise the setting is invalid. If the set storage time interval is less than the update rate, the storage time interval will

automatically become the current update rate time. When the storage interval is set to 0:0:0, the storage interval is the same as the specified data update interval.

7.3 Description of storage function

Storage items

Storage items include all conventional measurement data, harmonic measurement data (when the harmonic measurement data display is turned on), operation data,

integral data and frequency (voltage and current). When the harmonic data display is turned off, the harmonic data will not be stored.

When the maximum hold function is turned on, the display values of U (voltage), | (current), P (active power), S (apparent power), Q (reactive power), U+pk/U-pk

(voltage peak), I+pk/I-pk (current peak) and P+pk/P-pk (power peak) will hold the maximum values. The stored measurement data also holds the maximum value.

When the storage is running, if the "Hold" key is pressed to hold the display, the measurement operation and the storage interval time count will be held (paused),

and the data storage will also be held (paused). Press the Hold key again to keep the storage running.

Storage limitations

When the storage is being executed, the following settings cannot be made: measurement mode, wiring mode, measurement range, peak factor, synchronous source
setting, input filter, data update rate, number of harmonic measurement, operational formula of harmonic measurement distortion rate, PLL source setting, storage

time interval setting and zero setting.

Functions cannot be executed: proportion function setting, average function setting, BIT operation, Math operation function, zero level compensation function,

configuration file saving and loading function.
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Network Communication Settings

8.1 Setting of GP-IB bus

The remote control function of the instrument can be realized through GP-IB bus communication. When connecting to PC, it is required to set the address of the

instrument in GP-IB system, which is unique and can be set between 1~30.

Operating steps

1. Press Utility key;

2. Select the "Conn” setting menu;

3. Confirm:;

4. Select the GP-IB communication mode;

5. Confirm;

6. Set the address of GP-I1B (1~30);

7. Confirm.

2.
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Follow the above steps 1~5 to enter the setting interface of GP-IB. Display Bars A, B and C fixedly display the characters "UTIL", "CONN" and "GP-IB" respectively,

Display Bar D is used to set the address bit, in which the address can be switched with navigation (up and down) keys. After the setting is completed by pressing the

"Enter” key, the display returns to the main interface to display the measured value.

Select either GP-IB or RS-232.

1. Note;

The instrument does not support setting the same GPIB address in GPIB cascade mode.

8.2 Setting of RS-232 interface

Operating steps
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1. Press Utility key;

2. Select the "Conn’ setting menu;

3. Confirm;

4. Select the RS232 communication mode;

5. Confirm;

6. Set the handshake mode of RS232 communication;
7. Confirm;

8. Set the data format of RS232 communication;

9. Confirm;

10. Set the baud rate of RS232 communication;

11. Confirm;

12. Set the terminal mode of RS232 communication;

13. Confirm and complete the setting.

Follow the above steps 1~5 to enter the setting interface of RS-232 interface. Display Bars A, B, C and D display the parameters to be set respectively. In the process
of setting, press "Enter” key in turn to jump directly to the setting of the next parameter item until the parameters in Display Bar D are set. After confirmation, the
display returns to the main interface to display the measured value.

Display Bar A is used to set the handshake mode, and the options can be switched between "Hand0, Hand1 and Hand?2";

Display Bar B is used to set the data format, and the options can be switched between "Form0, Form1, Form2 and Form3";

Display Bar C is used to set the baud rate, and the options can be switched between "1200, 2400, 4800, 9600, 19200, 38400 and 57600";

Display Bar D is used to set the terminal mode, and the options can be switched between "Cr+Lf, Cr and Lf".

Configuration description Handshake mode

To use RS-232 interface to communicate with PC, the equipment of both sides must negotiate a set of rules to ensure the correct transmission of data. Such
negotiation is called a handshake. Since there are many handshake modes between the instrument and PC, it must be ensured that both the instrument and PC shall

select the same method.

Options of handshake mode are as below

Data transmission control Data receiving control
(transmit data to PC) (receive data from PC)
Software Hardware Software Hardwar
Handshake handshake handshake handshake handshake
mode
Stop sending when X- Stop sending when CB No handshake| Send X-OFF when the Set CA (RTS) to false No handshake
OFF is received, and (CTS) is wrong; resume receive buffer is 3/4 when the receive buffer
resume sending when sending when it is full; send X-ON when it is 3/4; set CA (RTS) to
X-ON is received correct is full. 1/4 full.
HandO
Hand1 ° °
Hand?2 . .

Data format

Data format includes the format of start bit, data bit, parity bit and stop bit. The instrument allocates four formats for the data format.

Data format Start bit Data bit Parity bit Stop bit
Form0 1 8 NONE 1
Form?1 1 7 ODD 1
Form?2 1 7 EVEN 1
Form3 1 7 NONE 2
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Baud rate

Baud rate refers to the data transmission rate sent from one device to another. In unit of bits per second, the baud rate can be set by the instrument includes 1200,
2400, 4800, 9600, 19200, 38400 and 57600.

Terminal mode

] 1]

Terminal mode refers to the terminal characters used at the end of sending data. When sending data from the instrument, "CR", "LF" and "CR+LF" can be used as

terminators. When sending data to the instrument, "LF" and "CR+LF" can be used as terminators.

8.3 Setting of USB bus

Connect the instrument to PC through USB bus to realize remote control between the instrument and PC.

Operating steps
2.
1 Display B
Utility T + nfo
A méE
Y I~ rESo
— L[F
— Stork
— dA
— [AL 4.
— z€ro 3. Display C
— Lonn — Enter LP-1 b
— kihk A r523¢2 5.
v w5b — Enter
EEHEEL

1. Press Utility key;

2. Select the "Conn” setting menu;

3. Confirm;

4. Select the USB communication mode;

5. Confirm.

Follow the above steps and select "USB" in step 4. Press "Enter” key to confirm, and the instrument returns to the previous menu to display.

8.4 Setting of Ethernet

8.4.1 Turn on/off the DHCP
Operating steps

Vi Display B
Utility T + nfo
A [t
Y I~ rESe
— L 4.
— StorE Display C

f— dﬂ GP-1 b
— [AL r5232
— zEro 3. uSh 5.

— C[onn —— Enter EEHEE — Enter
— LESE A
v

L " 2
5 DisplayB 7 Display C g,
Enter T JHLP— Enter-l: on  — Enter
= ofF
- AASF
GREE
— b, nd
— End
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1. Press Utility key;

2. Select the "Conn" setting menu;

3. Confirm;

4. Select the Ethernet communication mode;
5. Confirm;

6. Enter to the Ethernet DHCP setting;

7. Confirm;

8. Set the DHCP switch;

9. Confirm.

Follow the above steps 1~7 to enter the setting interface of Ethernet DHCP switch. Select the ON/OFF state with navigation (up, down, left and right) keys. After the
setting is completed, the instrument returns to the previous menu to display.

8.4.2 Setting of Ethernet IP

Operating steps

2

1 Display B
Utility — + nfo

A 1k

¥ I~ rESo
= LF
— Stort
— dA
— CAL 4.
— Zfro 3 Display C

— fonn — Enter OP-i b
= LESE A rS232
v uSh 5,

-’

EEHEE — Enter

6.
L* 5 Display B 8 10.
Enter T JHLP 7. Display C 9. Display D 11.

- + P — Enter— 00000000 — Enter — 00000000 — Enter
— AASH
— LREE
— by nd
— End

1. Press Utility key;

2. Select the "Conn" setting menu;

3. Confirm;

4. Select the Ethernet communication mode;

5. Confirm;

6. Enter to the Ethernet IP address setting;

7. Confirm;

8. Set the first two segments of IP address (Display C);
9. Confirm;

10. Set the last two segments of IP address (Display D);
11. Confirm.

Follow the above steps 1~7 to enter the setting interface of Ethernet IP address. Display Bars C and D are used to set the first 2 segments and the last 2 segments of
IP address respectively. Set the IP address with navigation (up, down, left and right) keys. After setting the Display Bar C, press "Enter" key to enter the column D.
After the setting is completed, the instrument returns to the previous menu to display.

Description

The default IP address of the instrument is 000.000.000.000, and the setting range is 000.000.000.000~255.255.255.255.

Initialization settings do not reset the IP address.

8.4.3 Setting of gateway

Operating steps
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2

I Display B
utility T+ nFo

A Fint

Y I~ rkSeo
— LF
— Stork
— dR
— CAL 4.
— zEro 3 Display C

— [onn — Enter LP-v b
— LESE A rS232
v uSh 5,

ELMHEE — Enter
L P
5 Display B

|
Enter T~ JHLF

- . P 8 10.

- AASF 7 DisplayC & DisplayD 1L

— GREE — Enter— 0000000 — Enter — [0000000 — Enter
- b, nd

— End

1. Press Utility key;

2. Select the "Conn" setting menu;

3. Confirm;

4. Select the Ethernet communication mode;

5. Confirm;

6. Enter to the Ethernet gateway address setting;

7.Confirm;

8. Set the first two segments of gateway address (Display C);
9. Confirm;

10. Set the last two segments of gateway address (Display D);

11. Confirm.

Follow the above steps 1~7 to enter the setting interface of Ethernet gateway address. Display Bars C and D are used to set the first 2 segments and the last 2
segments of gateway address respectively. Set the gateway address with navigation (up, down, left and right) keys. After setting the Display Bar C, press "Enter" key

to enter the column D. After the setting is completed, the instrument returns to the previous menu to display.

Description

The default gateway address of the instrument is 000.000.000.000, and the setting range is 000.000.000.000~255.255.255.255.

Initialization settings do not reset the gateway address.

8.4.4 Setting of subnet mask

Operating steps
2
1 Display B
utility T + nFo
A P imkE
Y I~ rESo
- CF
— Stork
— dA
— [AL 4.
— Zfro 3. Display C
fonn —  Enter GP-1 b
— EESE A rod3d

v uSb 5,
L 6
5, Display B

EEHEE — Enter

Enter T JHLFP 8 10.
- F 7 DisplayC g DisplayD 71
— nASY — Enter— (0000000 — Enter — (0000000 — Enter
- OREE
— by nd
— End
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1. Press Utility key;

2. Select the "Conn" setting menu;

3. Confirm;

4. Select the Ethernet communication mode;

5. Confirm;

6. Enter to the Ethernet subnet mask setting;

7. Confirm;

8. Set the first two segments of subnet mask (Display C);
9. Confirm;

10. Set the last two segments of subnet mask (Display D);

11. Confirm.

Follow the above steps 1~7 to enter the setting interface of Ethernet subnet mask address. Display Bars C and D are used to set the first 2 segments and the last 2
segments of subnet mask address respectively. Set the subnet mask address with navigation (up, down, left and right) keys. After setting the Display Bar C, press

"Enter” key to enter the column D. After the setting is completed, the instrument returns to the previous menu to display.

Description

The default subnet mask address of the instrument is 000.000.000.000, and the setting range is 000.000.000.000~255.255.2 55.255.
Initialization settings do not reset the subnet mask address.

8.4.5 Execution and end of Ethernet

Operating steps

2
1 Display B
Utility T+ nFo
A F mE
Y I~ rESo
—: CF
— StorE
— dA
— CAL 4.
— ZEro 3. Display C
— Lonn — Enter LP-1 b
— LESE A | o523
v uSb 5,
EEHEE — Enter
|
6.
5 5 Display B
Enter T dJHLF
Al P
v | ARSY
— GREE 7 8
- by nd Enter —Hold/ESC
- End
1. Press Utility key;
2. Select the "coon’ setting menu;
3. Confirm;
4. Select the Ethernet communication mode;
5. Confirm;
6. Select execution of network communication or end of network communication;
7. Confirm;

8. Exit and close the Ethernet setting menu.

Follow the above steps 1~5 to enter the Ethernet setting menu. When "BIND" is selected in step 6, it enters the execution interface, and Display Bar C displays
"EXEC". Press "Enter” key to confirm the execution of network communication function, and the interface jumps to "END" display.
When "BIND" is directly selected in step 6, the system ends the Ethernet setting. After the setting is completed, the instrument returns to the previous menu to

display.

Description

Only after execution, the IP address, gateway address and subnet mask set above will take effect, otherwise the settings will not take effect.

47 User’'s Manual



Chapter IX
Other Functions

9.1 View system information

OperatingViewing steps steps

1. Press Utility key;

2. Select the "info" menu:;

3. Confirm;

4. Select the information to be viewed:

5. Confirm.

&
— Enter

) 4,
DisplayB 3. Display C
Utility T + nFo — Enter T jodfL
A Finmtk A I~ SuFF1
Y I rESo Y I SuFF2. ™
— [k — HEr —
— Stort - N0 =
— dAfA
— L[AL
— Z€ro
— Cann
— _kESk

Follow the above operating steps to enter the information query display interface. Display Bar A displays "INFO" fixedly, Display Bar B displays the information item
names, such as "VER", "NO.", "MODEL", "SUFF.1", "SUFF.2" or "CA.DATE", and Display Bar C displays the values of the items shown in B. In the information viewing

interface, press "Enter” key to return to the main interface to display the measured value.

Meaning of information

VER Display the software version of the instrument
NO. Display the number of the instrument

MODEL  Display the model of the instrument

UFFE.1 Display the suffix code 1 of the instrument

SUFF2 Display the suffix code 2 of the instrument
CADATE  Calibration date of the current instrument

9.2 Holding measured values and executing a single measurement

Description of data hold

l Set/Reset '

808 -

Execute data hold/exit

Execute single measuring
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Description of data hold

In the main interface (measured value is displayed), press the "Hold/ESC" key, the "Hold/ESC" key indicator light is on, and the current measured value is held. When
the data is held, the data update stops, and the "Update” indicator light on the panel is off. When the measured value is in the hold state, press the "Hold/ESC" key
again, the Hold/ESC" key indicator light is off, and the hold state is released. The measuring display value continues to update, and the "Update” indicator light on
the panel is on again.

When the integral is held, press the "Hold/ESC" key, the integral display will not update, but the integral continues to execute inside the instrument. The Update
indicator light will flash as the internal data is updated. When the holding of display value is released, the integral results (integral value and integral time) at the
release time point will be displayed.

When storing data, if the "Hold/ESC" key is pressed to hold the display, the measurement operation and the storage interval time count will be held (paused), and the

data storage will also be held (paused). Press the "Hold/ESC" key again to release the holding, and the storage will continue.

Description of executing single measuring

When the measured value is in the hold state, press the "Single" key, the measurement will be executed once at the current data update rate and the display data will
be updated, and then it returns to the data hold state again. The "Update” indicator light is lit once every time the data measurement is executed. When there is no

hold state, press the "Single” key and then start the measurement again from this point.

9.3 Maximum hold function

The instrument has the function of holding the maximum value. When the function is enabled, the maximum value of measurement will be held. If the measured
value is larger than the current holding value, the larger value will be held. Measurement functions that can hold the maximum values include: U (voltage), | (current),

P (active power), S (apparent power), Q (reactive power), U+pk/U-pk (peak voltage), I+pk/I-pk (peak current) and P+pk/P-pk (peak power).

Operating steps

-

1. Display B
Setup T~ nodf
A - SLARLE
¥ I rREi 0
— nAEH
— AHG
= u.an':E
— FFiLE
— LFLE 4.
— S54YaL 3. Display C 5, 6.
— AANIHLd— Enter—[ of F :l_ Enter —Hold/ESC
— SAHE A on
— LofAd v

1. Press the Setup key;

2. Select the "maxhld” function menu;

3. Confirm;

4. Sets to turn on or off the maximum hold function;
5. Confirm;

6. Exit and close the setting menu.

Follow the above steps to set whether to turn on the maximum hold function. When the Display Bar C is confirmed as "ON", it means that the maximum hold function
is enabled, and the Max hold indicator light on the panel is on. When the Display Bar C is confirmed as "OFF", it means that the maximum hold function is disabled,
and the Max hold indicator light is off.
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9.4 Key lock / unlock function

Operation method

b ; Operation method:
: ! Press and hold the "Local/Lock" key
Integrator
Set/Resat
._ a
' il ' .
\ B i

Function specifications

Key locking :

After pressing and holding the "Local/Lock" key, the indicator light of the "Local/Lock” key is on. At this time, the key has been locked, and the "Key Protect” indicator
light on the panel is on. At this time, except for the power switch and "Local/Lock” key, other key operations are invalid.

Key unlocking :

In the key locking state, press and hold the "Local/Lock” key to unlock the key locking state. At this time, the "Local/Lock” key indicator light and the "Key Protect”

indicator light are off at the same time. After the key is unlocked, all key operations resume to take effect.

9.5 Initialization settings

The instrument can initialize the setting parameters to return to the factory default.

Operating steps

L
1 Display B 4,
Utility T + nfo 3. Display C 5.

AFH et —Enter—l: YES ]—Enter
Y7 rtSo A b

il ¥ v
— Stort

— dA

— (AL

— zEro

Lonn

R

1. Press Utility key;

2. Select the "init" function menu;

3. Confirm;

4. Select whether to execute the initialization operation;

5. Confirm the operation.
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Follow the above steps to execute initialization, and the instrument immediately returns to the main interface and display the default state after the initialization is

completed.

Initialization limitations

The network settings could not be initialized.

Initialization does not delete the saved configuration files.

When the storage is running, initialization can be executed, the storage is stopped, and the stored data files are deleted.

When the integral is running, initialization can be executed and the integral is directly reset.

9.6 Calibration function

Operating steps

1. Press Utility key;

2. Select the "cal” function menu;
3. Confirm;

4. Perform a Calibration setting;

5. Confirm the operation.

Description of Calibration setting function

Manual calibration setting :

”

Display B

— s NF o

rﬂ‘rl':

rESo
i S
Stork
dR
CAL
Efrﬂ
Lonn

EESE

4,
3. DisplayC 5

— Enter — 5/nLLE =™ Enter

Follow the above operating steps to execute calibration setting manually.

Automatic calibration setting :

Turn on the instrument, and when the range is changed or initialized manually, the instrument will execute calibration settingautomatically.

9.7 Zero function

Operating steps
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2

1. Display B
Utility — + nFo

A bink

Y1~ rESo
= IF
— Stort
- dA 4
— LAL 3. DisplayC 5 6.

z€ro — Enter—l: on Enter —Hold/ESC
ofF

Lonn A

— LESE v

1. Press Utility key;

2. Choose “Zero” setting menu;
3. Confirm;

4. Set zero switch;

5. Confirm;

6. Exit and close the setting menu.

Follow the steps above, zero setting is located at C display column, then zero switch can be switched by navigation keys (UP, DOWN); press “Enter” key to complete

the setting, the instrument returns to the previous menu, and press “Hold/ESC” key to exit the setting interface.

Function specifications

Zero switch is turned on, and too small voltage and current measurement is displayed

CF=3, measurement < 0.5% of rated range (CF=6, <1%):

Voltage, current or other measured values related thereto will be displayed as "0.000" or "0.0000";
The phase angle and power factor will be displayed as "Error”;

Zero switch is turned off, zero is not implemented for the measurement, and actual test value is displayed.

9.8 BIT function

The system BIT function includes panel key self-check and indicator light self-check.

9.8.1 LED BIT

Operating steps

=

e

1 Display B
Utility T+ ~Fo
A ' mk
Y1~ rESo
- CF
— Stort
— dA
— LHL
— =Ero 4,
— Lonn 3. Display C
— LESE — Enter PAAEL 5. 6.
1-E tEd  — Enter —Hold/ESC
v End

1. Press Utility key;

2. Select the "test” function menu;
3. Confirm;

4. Select LED BIT;
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5. Confirm (all indicator lights on the panel are lit regularly):;
6. Exit the LED BIT mode.

Description of LED BIT

After entering the LED BIT state, all key lights and status lights except the power lights are off, and there is no focus in the key test environment. Switch the display

status of LED lights one by one with navigation (up and down) keys.

9.8.2 Key BIT

Operating steps
2,
1 Display B
Utility T ¢ nFo
A I 1
Y I~ rESo
- [F
— Stork
— dR
— LAHL
— zEro 4, G,
— Lonn 3 Display C 5 Display C 7
— LESE — Enter PRAEL Enter-T— n0 /7T Enter
A Led A no 27
v End v . i
= N0 24~

1. Press Utility key;

2. Select the "test" function menu;

3. Confirm;

4. Select the key BIT;

5. Confirm;

6. Operate each entity key one by one, and Display C displays the number corresponding to the key in turn;

7. Press "Enter” key twice continuously to exit the BIT mode.

Description of key BIT

A corresponding number will be assigned to all keys respectively (except the power switch key) inside the instrument. After entering the key BIT state, press any key,
and Display Bar D will display the number information of the key to confirm effective operation of the key. Press "Enter" key twice continuously to exit the key BIT

mode.

9.9 Saving and loading of configuration file

The parameter setting file of the instrument can be saved in the internal memory of the instrument. A total of four sets of parameter configurations can be saved,
and File1, File2, File3 and File4 are used respectively to represent the storage destination of the configuration file. The configuration file shall be saved, so that the
configuration will be loaded quickly when encountering similar measurement environment in the later period, and the time for users to set the parameters again shall

be reduced.

9.9.1 Saving of configuration file

Operating steps
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2

: Display B
Setup nodE
A [~ SCALE
Y rREio
— nREH
— RYl
— u.rAEE
= FFRLE
— LA LE
— SYal 4.
— nRIIHLEd 3 DisplayC 5
— S5AHE — Enter Fi LE {— Enter
— | oRd A FiLEZ
v L FLES
F., LEY
1. Press the Setup key;
2. Select the "save" function menu;
3. Confirm;
4. Select the directory folder (File1~File4) where the files will be saved;
5. Confirm;

6. Exit and close the setting menu.

Follow the above steps to enter the configuration file saving interface. Display Bar C can be switched to display "File1, File2, File3 and File4", and Display Bar D
displays the saving status of the configuration file: "Free" or "Saved". Press "Enter" key to save the current configuration, and the instrument returns to the previous

menu to display.

Description of information in Display Bar D

If "Saved" is displayed, it means that the configuration parameters have been saved in the file. If the saving operation is executed again, the system will overwrite the
previous parameters. If "Free” is displayed, it means that the configuration parameters have not been saved in the file.

Description of configuration file

The saved setting parameters include current and voltage range, all settings in the Utility menu, all settings in the Setup menu, display settings in Display Bar A, B, C
and D, holding, wiring settings, harmonic settings, integral settings, etc.
When integral and storage are in progress, an error prompt will appear when saving the configuration file.

After initialization, the configuration file will not be deleted.

9.9.2 Loading of configuration file

Operating steps
2.
: 8 Display B
Setup nodk
A [~ SLALE
Y [ rAbio
— nAEH
— AHL
— w.REE
— FFiLE
— LFiLE
— SYAL
— ARIIHLd 4,
— CAHE 3. DisplayC &5
— L ofAd— Enter—T F/ LE | — Enter
A |- FiLES
v |- FiLE3
F: LEM
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1. Press the Setup key;

2. Select the "load" function menu;

3. Confirm;

4. Select the directory folder (File1~File4) to be loaded:;
5. Confirm;

6. Exit and close the setting menu.

Follow the above steps to enter the configuration parameter loading interface. Display Bar C can be switched to display "File1, File2, File3 and File4", and Display Bar
D displays the status of configuration file in the file: "Free" or "Saved". Press "Enter” key to select the configuration file to be loaded, and the instrument returns to the

previous menu to display.

1. Note:

If "Saved" is displayed in Display Bar D, it means that the configuration parameters have been saved in the file, and the "Enter” key can be directly pressed to execute
loading.

If "Free” is displayed in Display Bar D, it means that the configuration parameters have not been saved in the file, and an error prompt will appear when loading the
file.

9.10 Setting of D/A output

The instrument can output voltage, current, active power, apparent power, reactive power, power factor, phase angle, frequency, voltage peak, current peak and
integral value with DC analog voltage of £5VFS. The system allocates 12 item channels for the output items, and each channel can select to output different

measured values.

9.10.1 Selection of fixed output mode

Operating steps
.c?:.
1 Display B

A [ i &

Y I rESo

— LF 4.

— Skort 2 A DisplayC & 6.

— dA — Enter dFLE -n:l_ Enter — Hold/ESC
— (AL A [ dFLE-

— z€ro ¥ SEL

Lonn

el < ] -

Follow the above steps to enter the DA output setting interface, and the instrument has configured two fixed modes for DA output items. In addition, the user can

also select custom output items.
The characters "DFIL-N", "DFLT-I" and "SEL" are displayed in the Display Frame C respectively. When "DFIL-N" and "DFLT-I" are selected, it enters the data mode of

fixed output; when "SEL" is selected, it enters the data mode of D/A custom output.
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D/A output mode

1) DFLT-N is the preset conventional measured value, and the output item of each channel is fixed as follows

CH1 U1 CH5 1 CH9 P1
CH2 U2 CHé6 12 CH10 P2
CH3 U3 CH7 13 CH11 P3
CH4 Us CH8 14 CH12 P4

Note: Among them, U4, |4 and P4 represent the measured values of the wiring group.

2) DFLT-Iis the preset integral measured value, and the output item of each channel is fixed as follows

Channel Item

Channel Item

Note: Among them, P4, WP4 and g4 represent the measured values of the wiring group.

9.10.2 Setting of custom output mode

CH1 P1 CH5 WP1 CH9 ql
CH2 P2 CHé6 WP2 CH10 g2
CH3 P3 CH7 WP3 CH11 q3
CH4 P4 CH8 WP4 CH12 g4

Operating steps
2
I Display B
Utility T+ ~Fo
[ lﬂl'lE
" rESa
— [F 4.
— CFark 3 Display C v
=8 dH — Enter .ﬂIFll_ll_' B L . -r’lﬂ.j
— A 1—E5FLE-. 5. DisplayC =
— Zfro v SEL —Enter T ch 1 T Enter
— Cann FY _Eh E_
—  EESE vy ch J-
—ch i 11
L 6 (10 ) 8 - £nd —Hold/ESC
5. DisplayC 7 Display C
Enter —ch | Enter — ===« —
—ch A -nfREH
—ch 3 Y- ARHh-71
i — Rhi2 &
—chu'f — HhH &+ Enter
— End — Ph -7
~ P k2
iy g
— i P £
T uP &
= .il:i_q'_
— an":l-r'—
— dEL &
il o -
— HA -2 -
5 Hlﬂ' = -
e P = -
— &
el 1 DO —
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1. Press Utility key;

2. Select the "DA’ function menu;

3. Confirm;

4. Select the custom mode of DA output;

5. Confirm;

6. Select the DA output channel

7. Confirm;

8. Set the measurement function of the selected channel;

9. Confirm;

10. Select the output channel again, which is the same as step 6;

11. Until the measurement function values displayed in channels 1~12 are set, finally select END to end the custom setting and exit.

When setting the data mode of D/A custom output, select "SEL" in the above step 4 to enter the custom setting interface. It is required to set output item (including

output function and unit number) for each output channel in turn.

Follow the above steps to enter the setting interface of channel items. The current channel number is displayed in Display Bar B and "CH1~CH12" can be switched
with navigation (up and down) keys, and the output item of the channel can be displayed in Display Bar D. The setting of output items includes two parts: the
measurement function of the item can be set in Area A on the left, the unit number of the item can be set in Area B on the right, and both areas can be switched by

using navigation (left and right) keys.

Output item

The output items can be set to U (voltage U), | (current ), P (active power P), VA (apparent power S), Var (reactive power Q), PF (power factor A), Deg (phase angle
®), UFrqg (voltage frequency fU), IFrq (current frequency fl), UP (voltage peak Upk), IP (current peak Ipk), PH (sum of watt-hours Wp), PH+ (positive watt-hours Wp+),
PH- (negative watt-hours Wp-), AH (sum of ampere-hours q), AH+ (positive ampere-hours*g+), AH-(negative ampere-hours*q-), Math (operation), and ----(0V D/A
output; cell-free setting).
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Appendix

Appendix | Symbols and Definitions of Measurement Function

Conventional measurement

The panel indicator indicates the unit of measured value and the item being measured. It is on the left or right side of the 7-segment LED screen used for displaying

measurement data.

Voltage
Measurement function Panel indicator ) Input unit Wiring group
. Meaning
(symbol) lights up support support
U(RMS) \% True effective value of voltage Yes Yes
Rectified average calibrated to RMS of
U(Mean) \% Yes Yes
voltage
U(DC) V Simple average of voltage Yes Yes
U+PK Vpk+ Maximum value of voltage Yes No
U-PK Vpk- Minimum value of voltage Yes No
CFU MATH Peak factor of voltage Yes No

Note : The CFU function can be set through the MATH function.

Current

Measurement function Panel indicator ) Input unit Wiring group
. Meaning
(symbol) lights up support support
I(RMS)) A True effective value of current Yes Yes
1(DC) A Simple average of current Yes Yes
I+PK Apk+ Maximum value of current Yes No
|-PK Apk- Minimum value of current Yes No
CF I MATH Peak factor of current Yes No

Note : The CFl function can be set through the MATH function.

Power

Measurement function Panel indicator ) Input unit Wiring group
(symbol) lights up Meaning support support
P W Active power Yes Yes
S VA Apparent power Yes Yes
Q var Reactive power Yes Yes
A PF Power factor Yes Yes
[0) ° Phase difference Yes Yes
P+PK Wpk+ Maximum value of power Yes No
P-PK Wpk- Minimum value of power Yes No
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Frequency

Measurement function Panel indicator ) Input unit Wiring group
. Meaning
(symbol) lights up support support
FU VHz Voltage frequency Yes No
FI AHz Current frequency Yes No

Integral power (watt-hour)

Measurement function Panel indicator ) Input unit Wiring group
. Meaning
(symbol) lights up support support
TIME TIME Integral time Yes Yes
WP WH Sum of positive and negative watt-hours Yes Yes
WP+ WH=+ Positive or negative watt-hours Yes Yes
Sum of positive and negative ampere-
q AH Yes Yes
hours
Positive or negative
q* AH= g Yes Yes
ampere-hours
AV P MATH Average active power during integral Yes Yes

Note : The AV P function can be set through the MATH function.

Efficiency

Measurement function (symbol)

Panel indicator lights up

Meaning

EFFI

MATH

Efficiency

Note : The EFFI function can be set through the MATH function.

Arithmetic operation

Measurement function (symbol) Panel indicator lights up Meaning
A+B MATH A+B
A-B MATH A-B
AxB MATH AxB
A:B MATH A+B
A+BA2 MATH A+BA2
Ar2+B MATH Ar2+B

Note : It can be set through the MATH function.

Harmonic measurement

Harmonic measurement function

Measurement function (symbol)

Panel indicator lights up

Meaning

U(K)

Effective value of K number of harmonic
voltage

1(K)

Effective value of K number of harmonic
current
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Measurement function (symbol)

Panel indicator lights up

Meaning

P(K) W Active power of K number of harmonics
AK) PF Power factor of one harmonics
. . Phase difference between fundamental
O (K) V°orA
voltage and fundamental current
UTHD V% Total harmonic voltage distortion
ITHD A% Total harmonic current distortion
Harmonic distortion factor of K number
UHDF(K) V% )
of harmonic voltage
IHDF(K) A% Harmonic distortion .factor of K number
of harmonic current
PHDE(K) W% Harmonic distortion factor of K number
of harmonic power
Phase difference between K number of
dU(K) Ve harmonic voltage and fundamental
voltage
Phase difference between K number of
dI(K) A° harmonic current and fundamental
current

Note : Krepresents harmonic number, which is displayed in display A.

Number of harmonic measurement function

The harmonic number that can be specified is shown in the following table.

Measurement function Panel indicator Total value 1 .
(symbol) lights up (total effective value) (fundamental wave) Harmonic wave
U(K) \Y% Yes Yes 2~50
1(K) A Yes Yes 2~50
P(K) w Yes Yes 2~50
A(K) PF No Yes No
d(K) V°or A® No Yes No
UTHD THD V% Yes No No
ITHD THD A% Yes No No
UHDF(K) V% No Yes 2~50
IHDF(K) A% No Yes 2~50
PHDF(K) W% No Yes 2~50
dU(K) Ve No No 2~50
®I(K) A° No No 2~50

Note : TK represents harmonic number.
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Appendix Il Initialization Configuration List

Display A Display function: V, input unit: 1
Display B Display function: A, input unit: 1
Display C Display function: W, input unit: 1
Display D Display function: PF, input unit: 1
Display bits 5
Data update cycle 0.5s
Zero ON
Line filter OFF
Frequency filter OFF

Measuring synchronous source

Volt (voltage)

Current range

Auto

Voltage range Auto
Current sensing range 2V/10V

Measuring mode RMS
Wiring mode 1P2W

Hold OFF

Maximum hold OFF

Ratio

Ratio switch: OFF
VT: 1.000
CT: 1.000
SF: 1.000

External sensor conversion ratio

Sensor conversion ratio switch:OFF
ALL: 1000
Ele1: 1000
Ele2: 1000
Ele3: 1000

Average

Average switch: OFF
Type: Ep (exponential average)
Average coefficient: 8

Peak factor

3

MATH formula

Efficiency EFFI

Frequency Voltage frequency and current frequency of input unit 1
Integral mode: nor
Integral Integral timer: 10000:00:00

Integral DA timer: 10000:00:00

Harmonic measurement

Harmonic display: OFF
THD formula: IEC
Maximum harmonic number of measurement: 50
PLL source: U1

Storage

Storage function switch: OFF
Interval: 00:00:01
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D/A output item

ltem dflt-n

GP-IB address

addr 1

RS-232

Handshake mode: hand0
Data format: form0
Baud rate: 19200
Terminator: Cr+Lf
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