statement

The trademark and name mentioned in this manual belong to its legal registered company.This
manual is protected by copyright and all the contents are owned by our company.Without
permission, no unit or individual is allowed to copy, copy, modify, disseminate or publish the
product specifications or relevant parameters mentioned in this manual.The product
specifications and information mentioned in this manual are for reference only, and are subject to
update without prior notice.

This manual is only used as a guide for the use of the product, and all statements and information

do not constitute any form of warranty.

Service commitment

Thank you for using our products.Before you use the instrument for the first time, in order to use
the instrument correctly, please read this manual carefully, give full play to its function, and
ensure the safety of the instrument and personnel.

We firmly believe that high-quality, systematic, comprehensive and efficient service is the
foundation of career development.After years of continuous exploration and progress, we have
formed a "quality, customer oriented" service concept.With better product quality and more
perfect after-sales service, we will try our best to build a brand enterprise of electric power test
products with leading technology, quality and service.To provide customers with satisfactory

pre-sale, sale and after-sales service!

safety requirements

To avoid possible hazards, please read the following safety precautions.

Please use our standard accessories for this product.

To prevent fire or electric shock hazard and ensure life safety.Before using this product for test,
please read the product manual carefully and carry out the test according to the specified test
environment and parameter standard.

Use the fuse of the product.Only use fuses of the type and rating specified in this product.The

input and output terminals, test columns, etc. of the product may have voltage. During the test,



when plugging in and out the test line and power socket, electric sparks will be generated. Please
pay attention to personal safety!Do not operate the instrument without front (rear) cover.

Before the test, in order to prevent electric shock, the grounding conductor must be connected
with the real grounding wire to ensure the correct grounding of the product.During the test, when
the test lead is connected with the live terminal, do not connect or disconnect the test lead at
will. After the test, shut down the instrument according to the operating instructions, disconnect
the power supply, and properly manage the instrument according to the requirements.

If the product is damaged or faulty, do not continue to operate, please disconnect the power
supply and properly save the instrument, and contact our after-sales service department, our

professional and technical personnel are happy to serve you.

Please use this product in strict accordance with the instructions and standard test operation
procedures.

Do not use the instrument in humid environment.

Do not use the instrument in explosive environment (except explosion-proof products).
Please keep the product surface clean and dry.

The product is a precision instrument. Please keep it up and handle it with care.
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Chapter | Characteristics and technical parameters of
the device

Section 1 Main features

1. Meet all on-site testing requirements. This instrument has standard six phase voltage and

six phase current output, which can be used to test various traditional relays and protection

devices, as well as various modern microcomputer protections, especially for transformer

differential power protection and backup automatic switching devices, making testing more

convenient and complete.

2. Meet the standards of GB/T 7261-2016 "Basic Test Methods for Relay Protection and

Safety Automatic Devices" and DL/T 624-2010 "Technical Conditions for Microcomputer

based Test Devices for Relay Protection".

3. Classic Windows XP operating interface, user-friendly human-machine interface, easy

and fast operation; A high-performance embedded industrial control computer and a

10.4-inch resolution 800 x 600 LED true color display screen can provide rich and intuitive

information, including the current working status of the device and various help information.

4. The Windows XP system comes with a built-in recovery function to prevent system

crashes caused by illegal shutdowns or misoperations.

5. The device panel is equipped with ultra-thin multifunctional quick connect buttons and an

optical mouse, which can complete various operations through the keyboard or mouse just

like operating a regular PC.

6. The main control board adopts a DSP+FPGA structure and a 16 bit DAC output

which can generate a high-density sine wave of 2000 points per week for the base

wave, greatly improving the quality of the waveform and enhancing the accuracy of the

tester.

7. The power amplifier adopts high fidelity linear power amplifier, which ensures the

accuracy of small current and the stability of large current.

8. It uses a USB interface to communicate directly with the PC without any adapter



cables, making it convenient to use.

9. Can be connected to a laptop (optional) for operation. Laptops and industrial computers

use the same software, so there is no need to relearn the operating methods.

10. Equipped with an independent dedicated DC auxiliary voltage source output, with output

voltages of 110V (1A) and 220V (0.6A) respectively. To be used for relays or protective

devices that require DC working power supply.

11. It has software self calibration function, which avoids the need to open the chassis and

adjust the potentiometer to calibrate accuracy, greatly improving the stability of accuracy.

Section 2 Technical parameters
1.AC current source (6 * 30A)

Single phase current output (RMS)

0 - 30A / phase, accuracy: 0.2% + 5mA

Six phase parallel output (RMS)

0-180A/six parallel outputs with the same

time of six-phase parallel current

phase
Allowable working value of phase 9.9A
current for a long time (effective value)
Maximum output power per phase 320VA
Maximum output power of six phase 1800VA
parallel current
Maximum output allowable working 5s

frequency range

0 - 1000Hz, accuracy 0.001Hz

Harmonic number

2-20th

phase

0-360° The accuracy is 0.1°

2. DC current source

DC current output

0-+ 10A / phase, accuracy: 0.5% + 5mA




. AC voltage source

Single phase voltage output (RMS)

0 - 120V / phase, accuracy: 0.5% + 5mv

Line voltage output (RMS)

0-240V

Phase voltage / line voltage output

power

75VA/100VA

Frequency range

0 - 1000Hz, accuracy: 0.001Hz

Harmonic number

2-20th

Phase

0-360° The accuracy is 0.1°

. DC voltage source

Single phase voltage output amplitude

0-+ 160V, accuracy: 0.5% £ 5mv

Output amplitude of line voltage 0-+320V

Phase voltage / line voltage output 90VA/180VA

power
. Switching value terminal

Switch input terminal 8 pairs

Idle contact 1-20 mA, 24V, internal active output of the device
Potential reversal Passive contact: low resistance short circuit signal

Active contact: 0-250V DC

Switch output terminal 4 pairs, empty contacts, interruption capacity: DC:

0-30V/5A, AC:0-250V/5A

. Others

Time frame Tms - 9999s, measuring accuracy: 1ms

Volume and weight of Volume 418x 363 x 208mm3, about 17.8kg

single machine

Power Supply AC220V+10%, 50/60Hz, 10A




7. Working time of AC current

Working current < 10A working hours<60minute

20A > Working current>10A working hours<70S

30A > Working current>20A working hours<15S

Working current: 30A working hours<5S

Chapter 2 Hardware structure of the device
Section 1 Hardware composition of the device
1. Built in high-performance industrial control computer
This device uses a high-performance industrial computer as the control computer, equipped
with a self restoration system and a 10.4-inch "800 x 600 resolution LED true color LED
display screen. This machine comes with high-performance dedicated multifunctional quick
connect buttons and mouse, which can be used directly without the need for additional
peripherals. The software runs under the Windows XP operating system and is easy to
operate. The device panel is equipped with two USB interfaces for convenient data access,
communication, and software upgrades. (Multi functional interface upgradable)
2. DSP digital signal processing system
The 6000 series DSP controller is used as the core, and FPGA programmable logic devices
output waveforms. Due to the use of DDS hardware output waveform technology, the
waveform frequency and phase accuracy are quite high. At the same time, the system
communicates directly with the industrial computer using USB2.0 interface, making data
communication stable and reliable.
3. D/A and A/D conversion
By using a high-precision D/A converter and an active low-pass filter, the output waveform is
smoothed and the amplitude frequency characteristics are excellent. At the same time, the

control system also retains 12 channels of 12 bit A/D conversion circuits, which can real-time



collect the output waveforms of 12 analog signals and display the actual output waveforms,
amplitudes, and phases on the screen through software.

4. High precision linear voltage and current power amplifier

The current and voltage are directly coupled and output using high-performance linear
amplifiers, allowing the current and voltage sources to directly output AC and DC waveforms.
Various combinations of waveforms such as square waves, harmonics, and transient fault
waveforms can be calculated and output through software, which can effectively simulate
the current and voltage characteristics during various short-circuit faults. The power amplifier
circuit adopts imported high-power high fidelity modular power devices as the power output
stage, combined with carefully designed heat dissipation structure, with sufficient power
redundancy and thermal capacity. The power amplifier circuit has complete overheating,
overcurrent, overvoltage and short-circuit protection, and the current circuit allows open
circuit without damaging the device. The panel has a current open circuit indicator light to
facilitate users in checking whether the wiring is correct. At the same time, the panel also
has a voltage overload or short circuit indicator light. When a short circuit occurs in the
voltage circuit (with output), the indicator light will light up and give an alarm. The high
current time limit adopts unique hardware and time limit circuit, which overcomes the
shortcomings of traditional software time limit and makes high current use safer and more
reliable.

5. Switching input and switching output

The device has 8 pairs of switch input terminals and 4 pairs of switch output terminals. The
input and output quantities are both composed of optoelectronic isolators and 24V DC relays,
and their working power supply is an independent 24V working power supply, so there is a
24V DC voltage between the COM terminal and the input quantity. Here are several

common wiring diagrams for input quantities:
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Display screen: 8.4 inch TFT LCD screen.

2.Touch pad: similar to the touch pad of notebook computer, it can be controlled by
omni-directional touch.Left and right keys: the left key is the confirmation key, and the right
key can view the file properties.

3.Keyboard: used to input fixed value data, including start, end, exit shortcut keys, up, down,
left and right direction keys

4 Rst: reset button of DSP control board. When the software shows that data transmission
fails or no device is connected, press this button to reset the DSP board, and the mark of
USB device can appear at the bottom right of the screen.

5. Communication port: USB communication can be connected to an external laptop to
control the operation of the instrument;Network port communication (optional), which can
realize multi machine control function, or single machine network port communication to
control and operate the instrument.

6. USB expansion interface: there are two USB interfaces, which can be connected to USB

devices such as mouse, keyboard, U disk and so on.
@ ®

DO 0000000 QgQOO0OO0O0O0O0OO0OO0OO0OPOOOOOO0

IN ic 1B 1A UN UC|UB UA

O O O||OOO00O

Do OlOO0O0O

In Ic Ib la Un Uc Ub Ua

7. The first group of current output terminals: IA, 1B, IC,and the second group of current
output terminals: IA, 1B, IC,In,IN is the common terminal.
8. The first group of voltage output terminals: UA, UB, UC and the second group of voltage

output terminals: Ua, Ub, Uc ,UN .Un,are the common terminals.



9.Auxiliary power supply of the device: can output DC 0;110V; The 220V power supply can
be switched through the dial switch, and the maximum current output is 2a, which can supply
power to the protection device.

10.Switching value input: used to collect the output switching value signal of the protection
device and measure the time or detection signal.lt can identify the active contact and
passive contact. The maximum DC voltage of the active contact is dc220v. When connecting
the active contact, note that + com is the positive pole of the power supply.

11. Switching value output: used to control other equipment, passive nodes, with maximum

capacity of AC220V / 1a.

@
12. Power interface: AC220V AC voltage is connected through supporting connecting line,
and internal insurance specification: 10a, 5Smm * 10mm;On: power on, off: power off.

13. Switch between heavy load and light load, "H" when heavy load, "L" when light load.
Switch to "L" when long time current output

14.Grounding: it can be safely grounded through supporting grounding wire.

15. Fan exhaust hole: heat dissipation and exhaust.(do not block when using)



Chapter 3 Quick start
Section 1 Test precautions
1. The tester has built-in industrial computer and windows operating system. Please do not
switch on and off the host power too frequently.
2. The device panel is equipped with a USB port, which allows hot dialing and plugging of
USB port devices (such as U disk, etc.), but it should be noted that the dialing and plugging
must be carried out after the end of data transmission.
3. The device is equipped with a dedicated self restoring CF card to avoid operating system
damage caused by illegal shutdown, deletion or modification of files on the hard disk and
icons on the desktop.If you really need to store data in this machine, please store the data in
disk D.When using USB disk to copy data, please make sure that the USB disk is clean and
virus-free, and do not use the USB disk to install other software programs in the system.
4. When connecting the keyboard or mouse, do not insert the wrong port, otherwise the
windows operating system will not start normally.
5. Do not turn off the power supply directly in the output state, so as to avoid the protection
misoperation due to the output error.
6. The input is compatible with empty contact and potential (0-250vdc). When using live
contact, the high end of contact potential (positive) shall be connected to the com terminal of
common terminal.
7. When using this instrument, do not block or close the air vent of the machine body.
Generally, place the instrument standing or open the support foot and place it slightly
inclined.
8. It is forbidden to introduce the external AC and DC power supply into the voltage and
current output jack of the tester.Otherwise, the tester will be damaged.
9. If the field interference is strong or the safety requirements are high, before the test, the
grounding terminal of the power line (3-core) shall be reliably grounded or the grounding
hole of the device shall be grounded.
10. If the interface data is wrong or the device cannot be connected in the process of using,

it can be solved as follows: press the reset button down to reset the DSP; or exit the running



program to return to the main menu and re run the program, then all the interface data will

return to the default value.

Section 2 On / off procedure

1. Startup steps

1. Firstly, plug the power cord of the tester into the AC220V power socket, turn on the power

of the host computer, and the IPC starts the Windows XP operating system. After the startup,

the host computer automatically enters into the main interface of the tester software.

2. Connect the current and voltage circuits, and then turn on the power switch of the power

amplifier. It is necessary to connect the input and select the corresponding software module

for the test.

2.Matters needing attention:

(D When the current circuit is connected, the phenomenon of sparking may occur, which is
normal and need not be worried.The current circuit has about 20V AC voltage.When the
circuit is short circuited, the voltage will disappear automatically.If you want to avoid
sparking, you can turn off the power switch of the power amplifier, connect the wire of the
current circuit, and then turn on the power switch of the power amplifier after connecting,
so as to avoid sparking.

(2 Check whether the wiring is correct.When the current open circuit indicator lights up red, it
indicates that the phase current circuit wiring is wrong; when the voltage short circuit
indicator lights up red, it indicates that the phase voltage circuit wiring is wrong.The
voltage short circuit indicator can not return to normal by itself.When the voltage circuit is
out of trouble, turn off the power supply of the power amplifier, and turn on the power
supply of the power amplifier after 20 seconds of pause. At this time, if the short voltage
street lamp does not light up, it means that the wiring is correct.

3. Shutdown steps

1. First, turn off the power switch.

2. Then close the test software menu.In the [start] column, click [shut down]. When the

windows operating system prompts [it&apos;s safe to shut down], turn off the host power,

unplug the relevant test cable, and finally load the instrument into the packing box.

10



Section 3 Index of relay protection test items

1. Relay test
Recommended
Type of relay Test items Remarks
test module
Signal relay If the intermediate relay requires AC
Time relay and DC mixed input, please test it in
DC test

Intermediate relay

Corresponding

Intermediate relay

the "AC / DC test" module.

component relay

Corresponding

Inverse time

test items If the rated current of the signal relay
DC test
Reclosing relay is too small, it can be tested by the
voltage circuit output of the tester.
Current relay
Over (under)
voltage
AC test
relay The sequence component relay can
Current voltage
Sequence be tested in the special sequence

component module of "AC test".

Differential relay

characteristics

Harmonic braking

characteristics

Differential test

Harmonic test

Proportional

braking

Differential test

Differential relay

test items current relay
Synchronous The inverse time relay can also be
DC test
check (or phase tested in "inverse time overcurrent".
comparison) relay
Inverse time
current relay
DC
Differential relay
magnetization

During the test, please refer to the
wiring mode of "differential test" in the

manual for correct wiring.

11




characteristics AC test

Power (direction)

relay

Impedance relay

Corresponding Power direction

test items AC test

Before testing the power (direction)
relay, the wiring type and the general
action boundary of the protection

should be determined in advance.

Synchronizing

relay

Corresponding Simultaneous test

test items AC test

The UA and UB of the tester are used
as the voltage output of the system
side and the side to be paralleled
respectively in the "synchronization
test" module, which can measure the
action frequency, action voltage and
phase, and carry out automatic quasi

synchronization test.

Frequency relay

Corresponding
Frequency test
test items

It can test the action frequency and

slip lock value.

2. Microcomputer protection device test

Recommen
Relay protection type Test items ded test remarks
module
Multi stage As long as the method is proper
overcurrent and the "AC test" module can be
AC test
Over (under) used to test most relays and
Line Frequency
voltage Corresponding microprocessor-based
road test
Sequence test items protections, we should focus on
protect Power
component this module.
direction
voltage and
current

12




Frequency

device

Power direction

protection

It is required to test the

Whole set synchronization and no voltage,
Reclosing and Corresponding
test and use UX as the output voltage
Switching fault test items
State of the side to be paralleled.
Series
Impedance
Distance and
ladder Both "impedance ladder" and
zero sequence
Zero "zero sequence protection” can
fixed value
sequence automatically test multiple
Distance and verification
protection sections, various fault types,
zero sequence
Impedance Impedance | various phase distances and
characteristics | phase zero sequence setting values at
characterist | one time.
ics
Power The fault current should be large
Power frequency
Constant value | frequency enough, such as 10 ~ 15A (when
variation
verification variation 5A system CT).
distance
distance
Over current, The "low voltage" and "negative
low voltage, sequence voltage" of some
Composite
negative AC test protections are input by different
voltage blocking
sequence terminals, and the wiring needs
Over current
voltage to be replaced during the test.

blocking over

13




current, etc

Low cycle
If other conditions are met, but
Low cycle, low in the same
the device cannot operate,
pressure Corresponding | period
please confirm whether the
Load shedding test items Frequency
device needs to input current and
device test
switch contact at the same time.
AC test
When the generator differential
Differential | protection is tested with
Proportional
relay "differential protection”, it can be
braking
differential regarded as a transformer
characteristics
protection protection with Y /Y connection
AC test and 1 balance coefficient at both
high and low voltage sides.
Generator Differential "Differential test" focuses on
transformer | protection Differential | curve characteristic search, sub
group test proportional braking boundary
Harmonic
protect differential search, proportional braking
braking
protection fixed-point test, harmonic braking
characteristics
Harmonic boundary search, harmonic
test braking fixed-point test, which
can comprehensively test
differential protection.
Loss of excitation | Corresponding The angle between the output
AC test

protection

test items

voltage and current should be

14




Excitation

protection

paid attention to during the test.

Composite

voltage blocking

Corresponding

(direction) AC test
test items
overcurrent
(backup)
When doing the automatic
Simultaneo | adjustment test, the input of each
Automatic quasi
Corresponding | us test switch must be tested, and the
synchronization
test items wiring must be in accordance
device
with the requirements of the
manual.
The key to the success of the
Standby Action logic
State test is to foresee the test process
automatic and action time
Other Series before the test and to connect
switching device | of each switch
protect the wires correctly.
Please refer to the description of
BP-2B and RCS-915 in "Nari
Bus differential
partial protection" in Appendix 6
protection
Corresponding Before the test, determine
Optical fiber line AC test

differential

protection

test items

whether the device forms "self
loop". If so, the action value of
the protection should be equal to

half of its setting value.
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Chapter 4 Software operation method
Section 1 Software introduction
1. Software installation
The industrial computer is pre installed with application software and USB drivers before
leaving the factory. If the user wants to reinstall it, they can double-click the SETUP. EXE file
and follow the prompts to complete the installation automatically.
2. Driver installation
Insert the USB cable, and the computer will automatically detect a new USB device. Select
the specified directory for installation, enter browsing, find the location of the driver program,
click OK to perform automatic installation. After installation, a label similar to a USB flash
drive will pop up in the lower right corner of the screen. Move the mouse to this location to
view detailed information. The screen will display the words USB FOR DSP, indicating that
the driver installation is successful and can be used now. If the industrial computer needs to
reinstall the program, you can copy the files on the CD to a USB drive, insert the USB drive
into the panel USB port, and perform the above installation operation on the USB drive. (For
detailed operation, please refer to the appendix)

3.Main menu
Welcome teo use relay tester for computer test system = X
TEST MENU 2024/10/15 13:24:18

AC N == Hz A~ Nr
AC Test Freq Test Sync Test

AN I Q -

U/ -Test InvT Relay State Seri Diff Test

A 8 h

Power Dir Step impe Zero Prot Comp Test

EDE -é- m E 77 SERVICE —

Inte Relay Impe Phase Harmonic Diff Relay

@ o £3 {2

Meas Inst Fault Reoc

@ About | [ Help (@ Explain | @ Service | Device State; Dizconnected. | O Close “ [ Exit |
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4. System settings

. f§ System Settings = 8
System(S)  Test Prarmeter(P) Tools(T)
= (= L =] &, ?
Open Fara Save Para Def Fara Factory | Keyboawrd  Cale Help
AC Pararmeter
Setting Value Fample Value Test Value Cosfficient || Setting Value Sample Value Test Value Cosfficient
uafso.oon v | |50. 000 [1. oon vaffo.oo0 v | [50. boo |1. oon
uEf50.000 v | |50. o0 1. ooa mEoon v [50. ooo |t om0
1 [50. 000 v | |50. 000 |1. oon e |50 000 v | |50 0o [1. 000
145 000 | [5. 000 [1- 000 1.5 000 | [5. ooo [1. 000
15 [5- 000 A 5000 [t- 000 13 [5- 000 A 5. 000 ]
1[5 000 & [5- o0 [1- 000 1. |5 000 Al [5. ooo [1. 000
IC Offset Parameter
UA UE u Ua i Ue
IC ¥eltage Dffset0.000 [0.o00 [0 oo |o. 000 |o. ooo [0 oon
Ia IE i Ia Ib Ic
IC Current Offset [0.000 |o. oo | oo [0 oo [0 oo | oo
o Dutput AC | ! o AC Cali Dffset Cali o Clear | _l=-|_Ex1t |
Disconnected

This module is used to calibrate the accuracy and DC offset of the device.The accuracy and
DC offset of the instrument are calibrated automatically by software instead of traditional
potentiometer adjustment mode. The advantage of software calibration is high accuracy and
easy to use.The usage is as follows:

AC calibration

Click [output AC], and the device outputs voltage of each phase: 50V and current of each
phase: 5A according to the setting value.Use a high-precision meter to measure the actual
output value of voltage and current of each phase, input all the actual measured values into
the corresponding column of [measured value], and then click [stop output] to stop the
voltage and current output of the device, and then click [AC calibration] to input the specified
password.

DC offset calibration

When the device has no output, it is necessary to turn on the power switch of the power
amplifier, measure the DC components of the voltage and current channels of each phase
with DC voltmeter and DC ammeter, input the measured DC components of each phase into
the corresponding column of [DC offset] (unit: MV, Ma), and then click [offset calibration],
and input the specified password.

Specified password

17



Enter the year, month and date of the day. For example:June 8, 2021.

Be careful

The precision of the device has been calibrated before leaving the factory. The user should
not adjust it without a standard meter, so as not to affect the calibrated parameters of the
device.

3. Report management

j Report Manager = P9

System(S)

Select the location of report Select report file Operation

B c: [windowsT] x| 7 Freview
=0t S
[ Users Prmt
[ Administrator
o Dosktop of Select <11
) data 5 X Delete selecte
ata
(] Factory_config .
S B
J" Copy to
[l Exit

Select Report

[V AC Test Report [v IC Test Report [v Frequency Test Report [v Synchronens Test Report ¥ Current & Voltage Report
[V Differential Test Report [¥ Impedance Characteristic Report [V Harmonie Test Report ¥ Fower Direction Report

[V Impedance Test Report ¥ Zero Sequence Frotection Report [V Group Test Report ¥ State Sequence Report

¥ Inwerse Time Overcwrrent Report |W Differential Relay Report ¥ Intermediate Relay Report [V Frequency Variation Report

[V System Vibration Report ¥ Measuwring Instrument Report

Section 2 AC test

B AC Test (= =l=]
P P ¥ Phase(X) Vi ) Tools(T)
= = L o =1 % ®
OperPara SavePara DefPara | SaveRep ViewRep | Keyboard Cale Help
(UL Sat " Digital Input/Output " Linear Voltage View IC
Variable Anplitude Step Vari TopVal Phaze Step  Vari
I ¥ |1.000 1.000 [~ |30.000 0.000 1. 000 r
MIE ¥ [1 000 1000 [~ oo -1z0oo00 [1ood r
WIc v [1.000 1.000 ~ fBo.ooo [tzoooo0 [1oo0 r
UA 7 [57.738 [t 000 [~ [tzooon 0 ooo 1 000 -
WUE v [57.735  [1.000 ~ [tzo.000 F1zooooo [1oo0 r
Wuc v [57.735  [1.000 r [tzooo0 [tzoooo0  [1000 r
Hz [50.000 1000 I~ [to0. 000
Ia v [1.000 1000 [~ [30.000  Doooo 1.000 r
Wb ¥ [1.000 1.000 [ [30.000 120000 [1o000 H
WIc v [1oo0 1000 I [30.000  [1zo.oo0 [1000 r
Ua ¥ [57.735  [1.000 — [tzo.ooo  [o.ooo 1,000 r
B v 57735 [1.000 ~ [tzo.oo0 120 000 [1oood r
Wi v [57.735  [1.000 ~ [tzo.o00 [tzoooo0 [1oo0 B
Hz [50.000  [1.000  [100.000
Mera Test @ Test Stop [aet Stop ~ ] P ‘ w Dec | 1=Seq Val Switch ‘
Auto Test © Interval 1000 3 Action Time
Time Test  Work Tine |1.000 & _S S | | =i |
LozicInput 1 20 20 4@ 5@ @ 7HE @
Disconnected
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1. Interface description

[AC test] module is a general and comprehensive test module, which is composed of
independent 6-phase current and 6-phase voltage. By setting the corresponding voltage or
current as the variable, giving the variable a certain change step, and selecting the
appropriate test methods (such as manual, automatic, action stop, action return), it is
convenient to test the action value, return value and action time of various voltage and
current protections, and automatically calculate the return coefficient.

1.1 Variable selection

User can select a single variable or multiple variables that can be changed at the same time.
Just tick "\" in the [variable] column.

1.2 Step size of variable

The step size can be selected according to the requirements of test accuracy.Such as:
voltage step, current step, etc.

1.3 [Time of each step]

In automatic test, the interval time of each step change.This column does not need to be set
in manual test.

1.4 [Automatic test (action stop)]

When the program is outputted, the quantity involved in the change will automatically
change according to the set step size and interval time, and other quantities will remain
unchanged.Until the relay acts, record the action value and time.Stop output, the program
automatically returns.

1.5 [Automatic test (action return)]

When the program is outputted, the quantity involved in the change will automatically
change according to the set step size and interval time, and other quantities will remain
unchanged.Until the relay acts, record the action value and action time. At this time, the
device still maintains the output state, and then changes in the opposite direction according
to the set step size and interval time until the relay contact returns, the device stops the
output, records the return value, and the program automatically returns.

1.6 [Manual test (action stop)]
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The program continuously outputs the current value. When you click the [}] button, the
variable quantity increases by one step. When you click the [}] button, the variable quantity
decreases by one step.If the relay acts, the action value and time can be recorded. At this
time, the tester will terminate the output and the program will return automatically.

1.7 [Manual test (action return)]

The program continuously outputs the current value. When you click the [}] button, the
variable quantity increases by one step. When you click the [}] button, the variable quantity
decreases by one step.If the relay acts, the action value and action time can be recorded. At
this time, the tester still maintains the output state. The user can manually change the step
size in the opposite direction until the relay contact returns. Then the tester will terminate the
output, record the return value, and the program will return automatically.

1.8 [Open parameters]

Select the appropriate folder to open the previously saved parameters.

1.9 [Save parameters]

Save the current parameters to the folder specified by the user.

1.10 [Default parameter]

To restore the interface to the default parameters, the initial voltage is 57.73v, the current is
1a, the phase difference is 120 °, the frequency is 50 Hz and the positive sequence.

1.11 [Save report]

Save the test result file to the specified folder, default: disk D.

1.12 [View report]

Call out a file in disk D for browsing or printing.

1.13 [Virtual keyboard]

(SRR (- |0 (%]
0] FI|F2| F3| ra FS|F6|F7| B FA|FI0 P P12 pac) | bek
LV 2 3 A5G 7 0 0]0) ] =] bhip Jwn]bm|p AN
ty |g|lwloelo |t lylule]olp]l]]) A del 718]8
W sl slale]laln]ilx]e]: et ils]s]’
D 2 [ x[a]v]o]n]a].]. ]/ [0 ) 1)2
i L3 TR HE T RRCRIEY o i

If you don’t want to use the panel keyboard, you can use the virtual keyboard to input

Chinese or numbers.
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1.14 [Positive sequence] and [negative sequence] switching

The program can exchange the phases of B and C automatically.

1.15 [Sequence component switching]

The program automatically converts the parameters into sequence component mode, which
areu +,u- U0, I+ |-and l0.Voltage and current are represented by positive sequence,
negative sequence and zero sequence. At this time, three-phase current and three-phase
voltage must be connected, which can be directly changed according to the sequence

component, so as to facilitate the sequence component relay.

4 AC Test = | ===
System(S)  Test Parameters(P) Report(R) Phase(X) View(V) Tools(T)
=] = L] o 8 &
OpenFPara SaveFara DefFara | SaveRep ViewRep | Keyboard Cale Help
wﬁvggvtﬁ Digital Input/Output “Linear Yoltage ¥iew 1
Variable Amplitude Step  Wari Top¥al Phaze Step arl
I4 v [1.000 1.000 [~ [30.000 0. 000 1.000 |
MIE v |1.000 1.000 [ [30.000 —-120.000 (1. 000 [
WIC v |1.000 1.000 [~ 130.000 120. 000 1.000 L
Ta [ |37. T35 1.000 [~ |1E0.000 0. 000 1.000 I
WUE v [57.735 1.000 [ [1Z20.000 —-120.000 |1, 000 [
Huc v 57735 1.000 [~ 120,000 120. 000 1.000 [
Hz =0, 000 1.000 [~ |100.000
Ta v |1.000 1.000 [ [30. 000 0. 000 1.000 [
M1t W 1000 1.000 [~ [30.000 —-120.000 |1, 000 B
WIciv 1000 1.000 [~ |30.000 120. 000 1.000 ]
Ua ¥ [57.735  [1.000 — ltzooooo oo ooo 1,000 r
ML v 57.735 1.000 [~ [1Z0.000 —-120.000 (1. 000 [
Wuc ¥ [57. 735 1.000 — [lzoooo [1zoooo0  [1.000 B
Hz S0. 000 1.000 [~ |100.000
Mamn Test & Test Stop [Act Step v & Tne | w Dec ‘ 1=Seq Val Switch
fute Tast {  Interwval L.000 5 Action Time
Time Test (©  Hork Time |1.000 3 _S J Thart ‘ ‘ fl_ Fxit ‘
Logic Input 1. 2‘ 3. 4‘ 5‘ Bw ?. 8-
Disconnected

1.16 [Movement input]

Input: 1-8, choose one.Connect to the normally open contact or normally closed contact of
the relay.

1.17 [Action output]

When the contact of the relay acts, the output of one circuit is given at the same time, usually
from open to close, and the maintenance time is 1 second.Used to start recorder or
millisecond meter.

1.18 Record variables
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Some tests are relatively simple, and the required variables are not many. Users can select
the required variables to record the test results, which can make the test report concise and
clear.

1.19 Contact [jitter delay]

Some relays, such as electromagnetic relay and fast saturation converter, will vibrate when
the electrical parameters are close to the action setting value, which may lead to
misjudgment of the tester. Therefore, it is necessary to set a time in the program. When the
contact of the relay is flipped for a certain period of time, the program will determine that the
relay is reliable. In this way, the jitter of the relay can be avoided.The current action value is
not accurate.The delay time of general microprocessor-based protection is 10-20ms. The
delay time of electromagnetic relay and fast saturation converter can be extended
appropriately.

2. Introduction of test function

2.1 Voltage and current test

Select a phase voltage or a phase current as the variable, select automatic or manual test
mode change, until the relay acts.When the voltage is greater than 125V and the current is
greater than 40a, the line voltage output can be used, such as UAB, UBC and UCA.The
current can be output in two-phase parallel or three-phase parallel mode. Note that the
current phase should be in the same phase.The high current output time should be as short
as possible, and the initial value can be set as 90% of the setting value to shorten the test
time.When doing multi-stage over-current protection, it can directly output 1.2 times of
current setting value, so that the measured action time is accurate.

2.2 Frequency test

The default value of the initial frequency is 50 Hz, which can be modified by the user.Select
variable frequency, input appropriate frequency step, and click start test. All current and
voltage frequencies change.

2.3 Power direction test

The protection device generally adopts 90 degree wiring mode, and the low voltage setting

is 60V. During the test, UA = 60V and phase is 0 degree; UB = 0V and phase is 0 degree; in
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this way, the line voltage UAB = 60V and phase is 0 degree, and then the voltage is
fixed.The amplitude of IC is fixed (generally 5a), and the phase of IC is changed to measure
the two action boundary angles.The 90 degree wiring mode is output in the way of "UAB, IC",
"UBC, IA" and "UCA, IB".0 degree wiring is output in the way of "UAB, IA", "UBC, IB" and
"UCA, IC".Sensitivity angle = (boundary angle 1 + boundary angle 2)/2.

2.4 Transformer composite voltage blocking (direction) over-current protection
Composite voltage blocking (directional) over-current protection is generally used for
transformer backup protection, which can be simulated by [AC test] module, and the
operation is as follows:

2.4.1 Low voltage blocking (directional) over current protection

Assumption: low voltage closed lock value is 60V (refers to line voltage), over-current setting
value is 5A.Connect the UA, UB, UC, UN; IA, IB, IC and in of the tester to the AC input of the
transformer backup protection, and connect the protection outlet trip contact to the switch
input 1 of the tester. Setia = 6a, IB =ic =0, UA = UB = UC = 57V, and the phase difference
is 120 degrees.Select UA, Ub and UC to be variable at the same time, 60 / 1.732 = 34.64,
decrease three-phase voltage at the same time by [manual test], when UA = UB = UC =

34.64v, the protection will act.

T Set Digital Input/Output 'Linear Voltage View L2
Variable Amplitude Step Vari TopWal Phase Step Vari
I4 ¥ [1.000 1. 000 [~ |30.000 0.000 1.000 I~
MIB ¥ [1.000 1. 000 [~ [30.000 -120.000 1.000 I
M IC ¥ |1.000 1.000 [~ [30.000 120. 000 1.000 I~
UL [ 57.738 1. 000 [~ 120.000 |0.000 1.000 -
MUB ¥ 57.735 1.000 [~ 120,000 |-120.000 |1.000 r
Wuc v [57. 73 1.000 [~ 120,000 120,000  |1.000 r
Hz  [50.000 1.000 [~ 100.000
Ia ¥ [1.000 1.000 [~ [30.000 0.000 1.000 r
MIb v [1.000 1.000 [~ [30.000 -120.000 [1.000 r
WIc /¥ |1.000 1.000 [~ |30.000 120,000 |1.000 o
Ua ¥ 57.735 1,000 [~ |120.000 |0.000 1.000 ~
Wb ¥ [57.735 1.000 [~ [120.000 |-120.000 [1.000 r
Wuc 7 [57.735 1.000 [~ 120000 120,000 |1.000 r
Hz  [50.000 1.000 [~ |100.000

2.4.2 Negative sequence voltage blocking over current protection
Assumption: the negative sequence voltage is 7 V (phase voltage) and the over-current
setting is 5 a.Connect the UA, UB, UC, UN; IA, IB, IC and in of the tester to the AC input of

the transformer backup protection, connect the protection outlet trip contact to the input 1 of
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the tester, setia = 6a, IB =ic = 0, UA = UB = UC = 0V, and the phase is 0120240 degrees

(actual negative sequence).When UA = UB = UC = 7V, the protection will act.

Variable Amplitude  Step Vari TopV¥al Phaze Step Vari
IA v 0,000 1. 000 [~ |30.000 0. 000 1.000 | |
MIB v 0.000 1.000 [~ [30.000 120,000 1.000 [
M IC v 0.000 1.000 [~ [30.000 240.000 1.000 | |
U4 | 0.000 1.000 [~ |120. 000 0. 000 1.000 -
WUB [v 0.000 1,000 [~ |120.000 120. 000 1.000 |
Muc v 0.000 1,000 [~ |120.000 240, 000 1.000 I
Hz 50. 000 1.000 [ 100. 000
Ialv |1.000 1.000 [~ (300000 0. 000 1.000 I
WIb & 1000 1,000 ~ [o.ooo [1zo.oo0 rooo [
Wic ¥ 1000 1.000 [~ [30.000 240000 1.000 [
Ua ¥ [57. 736 1,000 [~ [120. 000 0. 000 1.000 |
B v 57.73  [1.000 — [1zo.000 1zo.ooo0 [1.oo0 n
Biu: ¥ 57.735 1.000 [~ |120.000 240. 000 1.000 |
Hz 50. 000 1.000 [~ 100000

2.4.3 Wiring mode as shown in the figure:

" o————~0 U}
S5 s o ®
w
= IR
W 00— 0 |
= N
2 Qo 1A
= : | |
~ mw Dﬁbc "
e 2
N o————————0C
DI ! o
con o g\ DO

Section 3 DC test
This test module provides special DC voltage and DC current output, mainly to meet the test
requirements of DC voltage relay, time relay and intermediate relay.The main interface is

shown in the figure, and its operation method is basically the same as that of AC test.

B DC Test ===
System(S)  Test Parameter(P) Report(R) Tools(T
= = D - & @ %
OpenPara SavePara DefPara | SaveRep ViewRep | Keyboawrd Cale Help
UL Set Digitial Input/Output Test Report
Variable  Amplitude Step  Vari  TopVal
I4 W |1 000 0.500 [~ |to.oo0
WIE ¥ |1.000 0. 500 [~ |to.ooo
WiIc W [t.ooo 0,500 r— |to.ooo
U4 [ [110.000 [1. 000 ~ [1e0.ooo
WG v [110.000 1.000 r |te0.ood
Muc @ 10000 [1ooo ]
Iaf¥ |1.000 0.500 [~ |10.000
Wit & |t.ooo 0.500 [~ [t0.000
Wiz & |t.0o0 0.500 [~ |10.000
Ua M [110.000 1. 000 [te0.ood
Wi |10 1.000 [~ [180.000
My: & |110.000 1.000 [~ |180.000
Marm Test (8 Test Stop|Act Step ¥ e | . ‘
futoe Test (& Interval |1.000 =] Action Time
Time Test fork Time 1000 % _S o Start | | I Exit
LogicInput 1l 2@ 3@ +@ @ @ "W @
Disconnected
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1. Introduction of test function

1.1Time relay

1.1.1 Action time test

Apply the rated DC voltage (generally 220 V) to the voltage coil of the relay, connect the
delay action contact of the relay to the input of the tester, set UA =110V, UB =- 110 V,
connect the UAB line voltage to the voltage coil of the relay, and output it in the mode of
[manual test (action stop)] to measure the action time of the time relay.

1.1.2 Test of action voltage and return voltage

The test can be completed by using single-phase voltage.Set UA = 50V, select UA variable,
voltage step is 1V, connect the instantaneous action contact of relay to the input of tester,
use [automatic test (action return)] mode for test, the program automatically tests the action
voltage and return voltage, and calculates the return coefficient.Generally, the action voltage
is about 110V and the return voltage is about 30V.

1.2 Intermediate relay

According to different types, a certain phase voltage or a certain phase current can be
selected as the variable, and the test can be carried out manually or automatically.This
instrument has a special test procedure for the intermediate relay, which can be referred to
the introduction of the [intermediate relay] module.

1.3Signal relay

Because the action current of the signal relay is very small, only tens of Ma, the inherent DC
offset of the tester may make the relay act, so the action current of the relay cannot be
measured.Usually, we use the method of applying DC voltage to divide the measured
voltage value by the DC resistance value of the relay coil, which is the action current of the
relay.For example: take the voltage UA, start from OV, and increase it by 0.2V step by step
manually, until 4V, the relay acts. Set the DC resistance value of the relay coil as 150 ohm
(which can be read from the relay coil or measured with a multimeter), then the relay action

current = 4/150 = 26.67mA.
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1.4 Wiring mode as shown in the figure:

s Uio o UL O o
71 il =
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Delay protection
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Signal relay wiring time relay wiring

Section 4 Frequency test
The module is mainly used to test the functions of low cycle load shedding and high cycle

tripping protection.

8§ Frg Test = PO

System(S)  Test Parameter(P) Report (R) Tools(T)

=3 (=] 0 =i & ?

OpenPara SawePara DefFara Sav"‘eRep ViewRep | Keyboard Cale Help

Select DI,
Amplit Phase Frequency ¥arisble|| & Contactl {7 ContactS
Ux 57735 |0. 000 |50. 000 3
1B [57.735 [-120. 000 [50.000 i " ContactZ (" Contactd
o [57.735 [120. 000 [50. 000 v
{" Contact3{ ContactT
Ia 1000 |n. 000 |50. 000 W
I8 |1 000 |-1z0. 000 |s0. 000 3 (" Contactd (" Contactd
Ic [1.000 |120. 000 /50. 000 ™

Dl. Mode

i+ Open " Cloze

hetion Freg Test

v hct. Frequency (Retuwrn)Tesd [T #ct. Time (slip Lock)Test [7 Low Voltage Break Test
ket Freq Hz

Contrel Mode @ futa( Manual Start Freq |50.000 Hz Start Vol  [57.735 ¥ S
Start Fraq [50.000 Hz End Freq  [45.000 Hz End Vol [45. 000 ¥
End Freq |45.000 Hz Slip Value [3.000 Hz/S Slip Value [10.000 Vi

Freq Step [0.100 Hz Threshold ¥alue [49.500 Hz _ 3
Inwerwval 1.000 S Threshold Start Timing Stark Voltase =000 =

Action Time Test

Start F Output Time Start | I |
Start Frequency (3.000 3 Du:;ut ;ie;l‘emncy 3. 000 3 ‘/ 25
Output Time Frnd Volt — o

End Frequency [s noo = thpu: Tiaf: EDDD 3 | | I Exit |

Output Time

Disconnected

1. [Action frequency (return frequency) test]

When the start frequency is greater than the end frequency, it is to do low frequency test;
when the start frequency is less than the end frequency, it is to do high cycle test, and the
program automatically judges the change direction of frequency.The test can be carried out

automatically or manually, and the action frequency and return frequency of the test results

26



are automatically recorded by the program.The duration of starting frequency output is
generally 3-5 seconds to make the protection enter the normal operation state.

2. [Action time (slip locking) test]

Different from the action frequency (return frequency) test, it changes the frequency
according to the speed and can only be tested by trial method.For example, given that the
slip locking value of a certain protection is 3.00hz/s, we first set [slip setting value] to
3.10hz/s for test. If the protection does not act, we then set [slip setting value] to 2.90hz/s for
test. If the protection acts, it means that the slip locking setting value of 3.00hz/s is correct.In
a word, in principle, when the set slip value is greater than the slip closing lock value, the
protection should not act; when it is less than the slip closing lock value, the protection
should act reliably.

3. Precautions

Some protections can be tested only by adding three-phase voltage, but some protections
have current blocking function. Because there is no load current, the protection thinks that
there is no need for low cycle load rejection.So we need to add three-phase current.The
voltage is 58V and the current is about 1A.

4. Wiring mode as shown in the figure

JuswinJisu|
O
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Section 5 Synchronous test

This module is used to test the action voltage, action frequency, action angle of the

synchronization device and to carry out the automatic synchronization adjustment test.

P

8§ Synchoronous Test =,
System(S)  Test Parameter(P) Report (R} Tools(T)

= = & = % ?

OpenPara SavePara DefPara | SaveRep ViewRep | Keyboard  cale Help

The Sy|UA -

AnpLi{100 000 ¥ Phas{0 000 ® FregfS0.000  Hz

The Shila -

Anpl{90_000 ¥ FPhas[0 000 ® Freq|50.000 Hz

Test Result

Tast Tten |DL | Sync Window |

Test Tt U E1 fus
Test Ttem |Action Voltage Tes v | .
Current Ver[The shunt s1de voltae Eesalt |
Cmimedilolang:  (eiRee Tnput Digital Monitoring
Voltage SteflOD v J 4 ﬂ 5 ﬂ 5 ﬂ A
Phase Step [1LOOD & J
e as s ar as =
huts Interv|1.000 3
hecording to the frequency difference =
automatic calewlation of phase step ‘ of Start | | 1 Exit |

Disconnected

1. Interface description

1.1 Using this program, the tester only outputs voltage value, not current value
Generally, UA is selected for the system side, UB is selected for the parallel side, and any
one of the input terminals 1-8 is selected.Either manual test or automatic test can be
selected.Automatic quasi synchronous adjustment only has the mode of automatic test.

1.2 Basic conditions of synchronous device operation

When the frequency, voltage amplitude and angle difference between the parallel side and
the system side are basically the same, and the three conditions are met at the same time,
the synchronization device will send the closing signal immediately.

1.3 Test items

1.3.1 Test action voltage

System side voltage UA = 100V, phase 0° and frequency 50Hz.The system side parameters
are constant.Let the voltage UB of the side to be paralleled be 90V, the phase 0 ° and the
frequency 50 Hz. It can be seen that only the amplitude is different, and the other two items

meet the conditions. The amplitude of Ub phase is increased manually or automatically.
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When it is close to the amplitude of UA phase, the synchronizing device acts, and the
program records that the UB amplitude at this time is the action voltage value.

1.3.2 Test action frequency

System side voltage UA = 100V, phase 0° and frequency 50Hz.The system side parameters
are constant.Let UB = 100V, phase 0° and frequency 49Hz. It can be seen that only the
frequency is different, and the other two items meet the conditions. The frequency of Ub
phase is increased by using the [manual test] or [automatic test]. When it is close to the
frequency of UA phase, the synchronization device acts, and the program records the
frequency value of UB as the action frequency value.

1.3.3 Test action phase

System side voltage UA = 100V, phase 0° and frequency 50Hz.The system side parameters
are constant.Let the voltage UB of the side to be paralleled be 100 V, the phase 340° and
the frequency 50Hz. It can be seen that only the phases are not equal, and the other two
meet the conditions. The phase of Ub is increased manually or automatically. When it is
close to the phase value of UA, the synchronization device acts, and the program records

the phase value of Ub as the action phase value.

The Sx|Ua -
Ampli[EEMEEE ¥ FPhas{0. 000 ® Freq{S0.000  H=z

The Shajlfa -

Ampli90_000 ¥ Fhas|0 000 ¥ Fregq{S0.000  Hz

Test Ttem |DI. | Syme Window |

Tezt Item HAction ¥Woltage Tes ™
Current War|The shunt =zide woltag

Control Mod{e Auta 7 Marmal

Voltage Stefl.O00 ¥
Fhaze Step |L.ODD &=
Freguency S[0.100 Mz
dute Imterw|l.O0D 5

According to the freguency difference
automatic ealeulation of phase step

1.3.4 Automatic quasi synchronization adjustment
As shown in the figure above, only the phases on both sides are equal, and other conditions
do not meet the synchronization conditions. The difference is that the command of changing

frequency and amplitude is not controlled by the program, but by the output of the
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synchronization device.By connecting it to the input of the tester, the command to change
the frequency and amplitude is given.The program defines the input terminal 5 of the tester
as increasing frequency, input terminal 6 as decreasing frequency, input terminal 7 as
increasing pressure and input terminal 8 as decreasing pressure.The action contact can be
selected from any one of the input terminals 1-4. When the synchronization conditions are
met, the tester records the action frequency and action voltage.

2. Wiring mode as shown in the figure:
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3. Precautions

During the synchronization test, the start button of the synchronization device should be
pressed at the beginning, and the synchronization device can enter the waiting
synchronization state.Before the test, please find the input terminal of synchronous start
signal on the device, lead out two wires, and short them first to start the synchronous device,
and then start the test.

In addition, some synchronization devices can set the synchronization time. During the test,
if the synchronization process exceeds the time, the device will block the synchronization
closing and send out the alarm signal.lf you want to continue the test, you should press the
synchronization start button again, or short the above two wires to start the synchronization

device again.

Section 6 Current / voltage test
This test module is specially used to test current relay and voltage relay.Given the
parameters of starting and ending values of current and voltage, the program will

automatically test the action value and return value of relay, and calculate the return
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coefficient automatically.The current output mode can select single-phase, two-phase
parallel or three-phase parallel output; the voltage output mode can select single-phase or
line voltage output.For electromagnetic relay, appropriate contact jitter delay time should be

set to improve the accuracy of test.

#f Current & Voltage Relay = %
System(S)  Test Parameter(P) Report(R] Tools(T}
= = D & &, ?
OpenFara SavePara DefPara | SaveRep ViewRep | Keyboard Calc Help
Test Result
Test Item Current Relay - Current Relay
Tigital Tnput Mode (% fpen " Clase hetion Cur A& Retwn Cur A
retwrn s
Select Digital Input [Contact! - Coffeient delaniliny &
Voltage Relay
Current Relay anltage Felay | |
Actien Vol ¥ Return Vol ¥
return
Current  |IA,IE, IC 4| e Action Time 3
Phase [za Bd|
Process Data Show
Start Current [3.000 4 End Current |10.000 &
Current I
Current Step [0.200 A TInterval o500 s
Current U
Vitration Delay [100.000 s
of Start | I Exit
Disconnected

1. Test guidance

1.1 Current relay

The output current of the tester is connected to the current coil of the relay, and the input
terminal 1 is connected to the action contact of the relay. When the starting current is less
than the ending current, the program will automatically test according to the current
increasing mode; when the starting current is greater than the ending current, the program
will automatically test according to the current decreasin mode, and automatically test the
return current, and calculate the current return coefficient.

1.2 Voltage relay

The output voltage of the tester is connected to the voltage coil of the relay, and the input
terminal 1 is connected to the action contact of the relay. When the starting voltage is less
than the ending voltage, the program will automatically test according to the voltage
increasing mode; when the starting voltage is greater than the ending voltage, the program
will automatically test according to the voltage decreasing mode, and automatically test the

return voltage, and calculate the voltage return coefficient.
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Section 7 Differential relay
The test module can be used for BCH type differential relay proportional braking test and
DCD type differential relay DC auxiliary magnetic test.The program uses dichotomy to find

the action boundary automatically.

84 Inverse Time Overcurrent Relay Test = BS

System(S)  Test Parameter(P) Report (R} Tools(T)
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Disconnected

Interface description

1. [Test item selection]

Choose one from the two items of proportional braking and DC magnetic assistance.
2. Test current] selection

IA is action current (ID).

IB is the braking current or auxiliary magnetic direct current (iz).

3. [Starting current]

Minimum operating current without braking.

4. [Measurement points] are generally fixed to 10 points.

5. [Delivery time] is the maintenance time with current output

6. [Reset time] is the time without current output.

7. Input selection: 1-8 channels, choose any one.

8. Selection and modification of braking current.As shown in the figure above, there is a

set of brake current data in the test result column, which can be modified directly by user.
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Graphical Result

MHa Brake Iz Action |d
1 r

2000
2.000
4.000
5 000
£.000
7.000
2,000
9.000
10.000

=loflo| | o|alefwn

=1

1. Test principle

The program automatically tests the corresponding action current under each braking
current, measures a group of corresponding action current, and describes the action curve in
the coordinate system.The calculation of braking coefficient is based on the user&apos;s
selection of two points in the braking current.

2. Test wiring as shown in the figure:

" = il
LR \]:I-fl = I o (&) 2]
S mo o & B o

5 o 13) E c o Wy 8l
2 wo l @ IN O -
3 \‘§| =2 (& Al
%
7 & (O
o) (g —,—-Lc: q)

DI I o i s I o— | : ;
i O el G Dl pyot— o) ()
LCD-4 | LCD-5

Section 8 Inverse time over current relay

84 Inverse Time Overcurrent Relay Test = P9
System(S) Test Parameter(P) Report(R) Tools(T)
~ o
= I 2] = @, ®
DpenPara SavePara DefPara | SaveRep ViewRep | Keyboard Cale Help

~Test Parameters

Output Phaze(A) |I4 - 1.00
0.81
Digital Input Contactl -
0.64
DI Mode Open - 0.49

0. 36
Rated Current (&) |5.000
025

Eated Fregq(Hz) 5. 000 016
Test Foints E— 0.08
0. 04

Output Time(S)  |1.000 0.01
Return Time(3) [1.000 050 i 2 3 4 & & 7 & @ Iole

e R e

Wo. |Rated Curren|Test Eurrentinctmn Time ] Te / Te Td / Tdmax = || Type Hormal Inverse -

Td/Tdmax

1 5.500 || Formula [t=0.14c/[(I/Ie)"0.02-1]
2z |s. 000 6.000

o= 0. 200
3 ||5.000 7.000

According To The © Valne 13 75
4 5. 000 &.000 Caleulation Tdmax =
5 |s. 000 9,000
5 |5 000 10,000 W Start ‘ S stop ‘

<[ E I Exit

Disconnected
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Set a group of current, the program automatically tests the relay action time under each
current, and draws the relationship curve between action current and action time in the
coordinate system.It can be used for single-phase inverse time limit test and three-phase
inverse time limit test.

1.Interface description

1. [Current phase]

Generally single-phase current, when the current is relatively large, two-phase parallel or
three-phase parallel output can be selected.When multi-phase parallel connection is
selected, the current phase is automatically set to the same phase in the program, and the
current is evenly distributed to each phase current output at the same time, so the user does
not have to recalculate.\WWhen making three-phase reverse time limit, the three-phase current
is output according to the debugging current at the same time, and the phase difference is
120°.

2. [Measurement points] are 10 points

3. [Delivery time] the time with current output must be greater than the action time of rated
current.

4. [Reset time] the time without current output, generally 1-2 seconds.

5. Test current (debug current)

For a given set of current data, the user can modify, fixed to 10 points.

Wiring mode as shown in the figure

= 5 he ol
@ IA O O o
Z / I =) 18 @ o B
5 tEn Ic o 0 I
o N O 3 = N o—t— 10 N
=
- DI
‘ 8\ 5c
CiM O 1 o =]
DI DI ]
ool ©

Single phase inverse time connection three phase inverse time connection
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Section 9 Intermediate relay

This procedure is specially used for the test of intermediate relay.

B Intermediate Relay Test = %
System{S)  Test Parameter(P) Report(R) Tools(T)
= (= 5 =] LY ?
Dpenlj“ara SavePara_ DefFPara | SaveRep ViewRep I(eybuard_ Calc Help
-Settings Relay Type
Digital Input Contact1 i ) .
& UAB Start UAB Return UAis geuivalent to Ua
. o ~
Di-Mode 2L s UB is equivalentto Ub
7 UABStart IAHold IAis equivalentto la
Start Voltage UAB |50-000

End Voltage UAB |220.000
Start Current1a | 1-000
End Current IA 10.00(
Hold Voltage UAB [110000
Hold Currentl4  |2.000

' Acionvalveuss |
Voltage Step W v

Current Step 0.200 A Return Value UAB

Interval 0.500 g
Vibration Delay  [50.000 ms & Start | : | 1] Exit ‘

Disconnected

i IAStart  IAReturn The testvoltage and current are DC

v
v
A
3 " IAStart UABHold Process Display
v
A

Test Result

1.Classification of intermediate relay

1. Voltage action and voltage return

2. Voltage action and current holding

3. Current action and voltage holding

4. Current action, current return

Current and voltage output

The output voltage and current of this program are DC, the voltage output is UAB line
voltage, and the current output is IA.

Parameter selection

-

. The starting voltage is 50.00v and the ending voltage is 220.00V.
. The starting current is 1.00a and the ending current is 10.00A.

. [Holding voltage] is generally 110V or 220V.

. [Holding current] is generally 2.00A.

. [Voltage step] is generally 0.5V or 1.00V.

. [Current step] is generally 0.2A or 0.1A.

. The time of each step was 0.5 seconds.

0o N o o b~ W DN

. Jitter delay is usually 50 ms.
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Section 10 Power direction

This module is specially used for power direction relay test. According to the wiring mode of
power direction relay, it can be divided into two kinds of test, one is 0° wiring mode, the other
is 90° wiring mode.The user can choose any way of wiring, and the program will
automatically test the boundary angle according to the dichotomy method, and automatically

calculate the sensitivity angle of the power direction relay.

4§ Power Direction Test =, B
System(S) Test Parameter(P) Report (R) Tools(T)
= = i v 8 & ?

OperPara SavePara DefPara Sav"‘eRep ViewRep | Keyboard Calc Help
Select Current And Voltage

& UAVIA  ©UB.IB  © UC.IC Mo.1 RimAngle Test &
£ UABLIC ¢ UBC.L  UCA. 1B No.2 Rim Angle Test

No.1 Rim Angle Test Result i
o No.2 Rim Angle TestResult

Sensitive Angle(U Ahead OF)

Digital Input-

( Contact! © Contact2 ¢ Contact3™ Contact4
RatedVol UN [57735 v Ratedcurin[5000 A

 Contacts  Contacts  Contact7( Contacts
ned fna i MBS peturn Time [1.000 S OutputTime [1.000 8

Applies To The Test Which Action Range Less Than Start ‘ ) ‘ T it |
180 Degree o J1 Ex

Disconnected

1. Selection of current and voltage

For 0° wiring, select [UA, IA], [UB, IB] or [UC, IC].

For 90° wiring, select UAB, IC, UBC, IA or UCA, IB.

2. The rated voltage is 57.735V and the rated current is 5.000A.

3. [Reset time]: the time of no voltage and no current output, usually one second.

4. [Delivery time]: the time with voltage and current output, usually one second.

5. Sensitivity angle: the angle of voltage leading current.(boundary angle 1 + boundary
angle 2) / 2.

6. Wiring mode as shown in the figure below:

uswinnsu|
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Section 11 Impedance ladder

HRF Irmpedance Test = &
System(S) Test Parameter(P) Report (R} Tools(T)
= (=] L = =] @ %
OpenFara SawePara DefFara SaveRep ViewHKep | Keyboard Cale Help
Interphase Value ] Ground Value ] Testltem ] Test Result
Fault Type l Fault Setting l DIANdDO. ] Mo, FauItType|ImpeMuItipIe Testimpe |Action Time -
AN 0.700=21 0.700
2 AN 0.950=21 0.950
¥ APhase Earthing * Positive (" Reverse 3 AN 1.100=21 1.100
4 AN 1.050=2Z1 1.050
[~ BPhase Earl i* Positive  Reverse 5 AN 0.700=22 1.400
6 AN 0.950=Z2 1.900
[” CPhase Earth * Positive " Reverse 7 AN 1.100%Z2 2.200
8 AN 1.050=Z2 2100
9 AN 0.700=Z3 2100
[ AB Short Circuit * Positve (" Reverse Flio an 0.950<Z3 2.850
e 11 | AN 1.100=£3 3.300
[ BCShortCircuit | & positive ¢~ Reverse 12 | AN 1.050=23 3.150 -
s Refresh
[~ CAShort Circuit {+ Positive " Reverse
Digital Input
[~ ABC Short = Posiive  Reverse ILj1dLj2 JL|3 dL|4 JL|5 JL|s JL|7 JL|s
" Start I S ] ] Exit ‘
Disconnected

This program is used to verify the impedance setting of three or four section distance
protection.Generally, the distance protection device is equipped for the line protection in the
substation with voltage level above 110kV.

1. [Interphase setting]

The program has four sections, namely Z1, Z2, Z3 and Z4.1t can be input in Z/ ¢ mode, or R,
X mode. The protection setting value is generally expressed by pure reactance, and the
resistance component is ignored. Therefore, the impedance angle or sensitivity angle is
generally 90 degrees or 80 degrees.Choose one of the two ways, and the program will
convert automatically.The general protection is only provided with three sections. During the
test, the setting value of the three sections can be input into the setting value column.If there
is no fixed value of the fourth paragraph, it is not necessary to set the fixed value, and at the
same time, it is not necessary to select the fourth test in the [test items] column.

2. [Grounding setting value]

Single phase short-circuit impedance setting, the program has four sections, namely Z1, Z2,
Z3 and Z4.It can be input in Z / ¢ mode, or R, X mode. The protection setting value is

generally expressed by pure reactance, and the resistance component is ignored. Therefore,
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the impedance angle or sensitivity angle is generally 90° or 80°. Choose one of the two ways,
and the program will convert automatically.The general protection is only provided with three
sections. During the test, the setting value of the three sections can be input into the setting
value column.If there is no fixed value of the fourth paragraph, it is not necessary to set the
fixed value, and at the same time, it is not necessary to select the fourth test in the [test

items] column.

interphase Value | GroundValue | Testitem |
Fauiitipe" "  Fautsewng | DlAnaDo. |

¥ APhase Earthing ¢ Positive (" Reverse
" BPhase Earl & Positive ( Reverse

LBt b & Positive  Reverse

I~ AB Short Circuit (= Positive ( Reverse
|- IR st fow ks @ Positive (~ Reverse

[~ CAShort Circuit (¢ Positive (" Reverse

L_@BBe Shod & Positive " Reverse

3. [Fault type]

Fault types can be divided into an, BN, CN, AB, BC, Ca and ABC.The user can select one or
more or all. If he only wants to test one of the faults, he can select one of them.If you want to
test all the items at one time, you can select all the fault types, and the input value should be

the three trip contact of the protection.

Interphase Value Ground Value I Testltem
Fault Type Fault Setting } DlLAndDO

Compensation |0.000 +]

Coefficient KL

Zero-seqgence W
,7

Section [ Cur (10.000 A Section II Cur [5.000

Section Il Cur[3.000 A Section IV 15 g

Current

Before Fault 20.000 S FaultTime [4.000 8
A
A

Uc=U* Set 3Uo -
Uc=U*Vvoltage |0.000 v 0.000 °

Voltage Select ,Wl
Current Select [1AIB,IC -

4. [Fault setting]

[Time before failure]: it shall be greater than the reset time of the whole set of protection

devices, generally 20 seconds.

[Fault state time]: it shall be greater than the action time of the fourth impedance of the

protection device, generally 4-5 seconds.
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[Zero sequence compensation coefficient]: for single-phase grounding, only input imaginary
part, generally 0.67.

[Section | short circuit current]: the impedance of section | is generally small. In order to raise
the short circuit voltage, the short circuit current should be set larger, generally 10A.
[Section Il short circuit current]: the impedance of section Il is moderate, so the short circuit
current can be set to medium equivalent, generally 5A.

[Section Il short circuit current] and [Section IV short circuit current]: because the
impedance of section Ill and Section IV is generally large, in order to reduce the short circuit
voltage, the short circuit current should be set smaller, generally 2A or 3A.

For the distance protection of 500kV voltage level, the secondary rated current of current
transformer is 1A, so the short-circuit current is generally set smaller, which can be selected
according to the specific situation.

5. [Test items]

This test item includes four kinds of multiples: 0.7 times, 0.95 times, 1.05 times and 1.1
times of the constant value of 1-4 sections of impedance. Generally, it is enough to take 0.7
times, 0.95 times and 1.05 times of the constant value for test.You can also do it in sections,
and you don’t need to select the sections you don’t want to do.According to the protection
regulations, 0.95 times of this section must act reliably, 1.05 times of this section must act as
the next section impedance, 1 section impedance is instantaneous action, 2 and 3 sections
impedance are action with delay, and the action time is determined by the protection setting
sheet.Generally, the larger the impedance is, the longer the action time is. Therefore, the
action time rises in a ladder shape with the increase of impedance, so it is also called

impedance ladder test.

Interphase Value | GroundValue | Testitem FautType |  FautsSeting T

FaultTyps |  FaultSeting | BIARGEG ™ Interphase Value | GroundValue | Testfiem

FRUIEHILE

contsct1 [TipA <]
1 gErRZ1 [0700 P [osso ¥
Contact2 [clese 7] izt
1100 P [ros0 v
Comtacta [close =]
1 paizz |0-700 ¥ [osso ¥

Digital Input Mode = Open ¢ Close 1.100 ¥ 1050 v

IERFE4;Z2 |0.700 ¥ ogs v

1.100 v 1.050 v

DOControl  |Closed After Fault Starting

1.000 o v

Hold Time 0 W gz 0700 ¥ Togs0 v
1100 ¥ [1os0 ¥

 Digital Qutput Close
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6. [Switching value]

Protect the three jump out contact and connect to one channel of the input terminal contact

of the tester.

7. Protection on / off

Only the distance protection platen is put into operation, and the main protection and zero

sequence protection platens exit.

8. Wiring mode as shown in the figure below

A D]—-—. ]Jg )
— U Oﬁo (b}
72 K O—n
2 jot 1.a
= e [, =
@ WO — o mn
2 Oi—l-o 1B
— .
Ic ] oo
o—
IN ] | o
I
DI com I l 2\ Do
Section 12 Zero sequence protection
#f Zero Sequence Protection = &
System(S) Test Parameter(P) Report (R} Tools(T)
= = L o =] % %
OperFara SavePara DefFara | SaveRsp Viewhep | Keyboard Cele Help
Parameters | Testitems | FautType | DIAND DO. | Test Resutt
No. |Fault Type[cur wultiple [Test curren|action Tim|
AN 1.050=1 10.500 L
Section [ Current  {10.000 A 2 AN 0.950x1 9500
Sectionll Current  |7.000 A d loy 105082 4350
4 AN 0.950x(2 6.650
SectionIll Current  [4.000 A 5 AN 1.050=(3 4.200
] AN 0.950=3 3.800
Sectionl¥ Current |2.000 A 7 AN 1.050x14 2400
g8 AN 0.950x=14 1.900
Mormal Time 20.000 g 9 BN 1.050=1 10.500
10 BN 0.950=(1 9.500
Fault Time 4.000 s 11 BN 1.050x12 7.350 o
| Refresh
20.000
baulbhase Viage v Input Digital Monitoring o Stat
a
Current Qutput Current AB.C - IL| 1 L]z L] 3 L| 4
Voltage Output Voltage1 AB,C 5 & 7 g Q
AL AL AL AL i Bt

Disconnected

It is used to test the zero sequence over-current of distance protection. The zero sequence
over-current is generally divided into four sections. The first section of current is generally
the quick break outlet, and the second, third and fourth sections of current are generally the
delayed outlet. The action time is inversely proportional to the current.

1. [Parameter setting]
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According to the protection setting sheet, input the current setting values of zero sequence
section 1, Section 2, section 3 and section 4 respectively.The normal state time shall be
greater than the reset time of the whole protection group, generally 20 seconds; the fault
state time shall be greater than the action time of zero sequence four sections, generally 4

seconds.The fault phase voltage should be lower than 58V, generally 20V.

¥ APhase Earthing | & Positive ( Reverse
v BPhase Earthing | & positive ¢ Reverse

i CPhaseEamthing | & positive  Reverse

Zero Sgeuence 1 |1.050 I* 0950 v
Zero Sqeuence 2 |1.050  |o.9s0 v
Zero Sgeuence 3 |1.050 ¥ o950 =2

Zero Sqeuence 4 |1.050 ¥ |o.gs0 v

Current Output Mode |Single Phase Output  ~

2. [Test items]

Fault types: an, BN and CN.You can choose one or more.[forward] means that the fault
voltage is 75 degrees ahead of the fault current, and [reverse] means that the fault voltage is
255 degrees ahead of the fault current.

Each zero sequence current takes two values for test, which are 1.05 times and 0.95 times
of the fixed value respectively. The regulation stipulates that this section will act when it is
1.05 times, and the next section will act when it is 0.95 times.When the current is greater
than 30a, two-phase parallel output can be used.At this time, the fault type must be a single

choice, such as an or BN.

Parameters | Testitems | DI.AND DO. Parameters | Testitems | Fault Type [DLAND 55
e ta : Contact 1 3 Trip x
Rt Praperty = y
Contact 2 Close b
ET Bostion ((: - : Contact 3 Close -
Dl.Mode & Open Close

Fault Switch Angle 0.000 £
DO.Mode [Close =]

Line Impedance Angle |75.000 = Delay 0.000 ms
Zero Sequence | Action Time Timing
Compensation Coefficient |0.000
Kr Section I |0.000 S Sectionll |0.500 g
Zero Sequence . .
Compensation Coefficient [0.670 SectionIIl [1.000 5 SectionV 12.000 S
Kx
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3. [Fault type]

[Closing angle]: 0 degrees; [line impedance angle]: 75 degrees; [zero sequence
compensation coefficient KX]: 0.67.

4. [Switching value]

Three trips are selected for contact 1 and others are closed.

5. Platen on / off

Only zero sequence pressing plate is put into operation, and other pressing plates exit.

Section 13 Group test

W Group Test = % )
System(S) Test Parameter(P) Report (R} Tools(T)
= = o O g %
OpenPara SavePara De_EPara SaveRep Vi ewBep Keyboard Calc Help
Settings | Fauli®d | Fauli® | DL And DO. | Model | Before Fault | Fauit & | Faut |

Fault Propty Instantaneity hé
PT Position Bus Bar Side ~
Close Angle 0.000 2

Load Current 0.500 A
Load Angle 30.000 i
Time Before Fault 20.000 5
Coalt iime 3.000 | 5 Input Digital Monitoring
Time After Tripping ~ [2.000 5 Li+ JdLiz JL|3 L|4
Time After Reclosing |2.000 5

dLjs JdLs JL|7 JL|s

Input Channel JumpA | JumpB | JumpC |Three Jump Reclose JPermanem W Start
ump _
Test | acionTime fea |

Disconnected

This program can simulate transient, permanent and switching faults, and can be used to
test reclosing test, post acceleration of line protection and whole set transmission test with
switch.

1. [Parameter setting]

[Fault nature]: choose one from three types of transient fault, permanent fault and switching
fault.

[PT installation position]: bus side or line side.When the bus side is selected, when the
switch is tripped, the voltage circuit returns to the normal state voltage and the current is
0A.When selecting the line side, when the switch is off, the voltage is 0V and the current is

OA.
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[Closing angle]: the initial phase of phase a voltage at the beginning of fault. The phase of UA
is used as the reference phase.

[Load current]: the amplitude of three-phase current in normal state, generally 0.5A, or OA.
[Load power angle]: the angle between current and voltage of each phase in normal
state.lt’s usually 30 degrees.

[Normal state time]: generally 20s to avoid the whole group reset time and reclosing
charging time.

[Fault state time]: greater than the action time of protection, generally 3-4s.

[State time after tripping]: it shall be greater than the action time of protection reclosing,
generally 1-2s.

[State time after reclosing]: it is generally normal state after reclosing, generally taking 2S.
2. [Fault 1]

For the first fault, the fault setting is in the form of impedance of distance protection.When
the protection is 110kV below the line protection, only over-current can be needed, the
voltage can not be connected to the protection.Just set the short-circuit current higher than
the over-current setting.

Impedance setting value: input the impedance setting value of a certain section, the
sensitivity angle is generally 75 degrees, and the short-circuit point is set as 0.9 times of the
setting impedance, so as to make the protection operate reliably.

[Fault types]: an, BN, CN; AB, BC, CA; ABN, BCN, can and ABC.

[Short circuit current]: the current value of the fault phase shall be greater than the action
current of the protection, generally 5A.(the fault model is valid when the current is constant).
[Short circuit voltage]: the voltage value of the fault phase shall be 57V lower than the

normal voltage, generally 25V.(the fault model is valid when the voltage is constant).

Settings | Fault® | Fault | D1 And DO. | Madel |

Setting Impedance[1.000 o [75.000 =
Zd

Sefiings | Faukgy [FAUEY"| D1 And DO | Model

Fault Direction © E © [

Ra+j°d 0.259 o [oses o) o T
RO Bt ’W flmes ﬁ:g:‘ﬂgﬁnce Fault Switching Time | After Faultd» Star »| |0.100 S
Fault Direction & ositive {° Rewverse
Fault Type ShortCircuit Curent[5.000 &
o short Circutt Votage [25.000 ¥

Short Circuit ’7 £
Impedance ZL o) i il

RL+j*L 0181 0 0576

43



3. [Fault 2]

The second fault is generally conversion fault, which is divided into conversion before
reclosing and conversion after reclosing.The conversion before reclosing is generally
defined as the conversion from fault 1 to fault 2 0.1 second after the start of fault 1, and the
conversion after reclosing is generally defined as the conversion from reclosing to fault 2
immediately after reclosing.

Impedance setting value: input the impedance setting value of a certain section, the
sensitivity angle is generally 75 degrees, and the short circuit point is set to be less than the
setting impedance, so that the protection can operate reliably.

Fault types: an, BN, CN; AB, BC, CA; ABN, BCN, can and ABC.Generally, short circuit type
different from fault 1 is selected.

Short circuit current]: the current value of the fault phase shall be greater than the action
current of the protection, generally 5A.(the fault model is valid when the current is constant).
[Short circuit voltage]: the voltage value of the fault phase shall be 57V lower than the
normal voltage, generally 25V.(the fault model is valid when the voltage is constant).

4. [Switching value]

Input terminals 1, 2, 3, 5, 6 and 7 can be connected to the three trip contact or split phase
trip contact of the protection, while input terminals 4 and 8 are defined as reclosing action
contact, which can be connected to the reclosing action contact of the protection.The switch
can be either normally open or normally closed.When fault 1 starts, output 1 is closed.When
fault 2 trips, output 2 is closed.When the reclosing action of the protection, output 3 is

closed.When the protection trips permanently (the second trip), the output 4 is closed.

Setiings | Fauli® | Faulte [BIARGBE | mogel | Settings | Fault® | Faung | D1 ana po. {Tiodei
i - DO 1 Computation Madule |Constant Current -
S a8 Tripe A Clossed At The ! =]
Fr2 |Close ~| | Beginning Of Fault & Rated Voltage |57 735 v
= DO.2 T
F A2 |Close :l Clossed At The Rated Frequency |50.000 HZ
F 4 |Reclose Contact - Trip Of Faulk® Zero-Sequence |D.UUD Kx|0.55?
F A5 |Close - DOo.3 Coeflicient Kr
Closed When Protectiol &: VB, VC
F A6 |Close 1 |Coincidence Abltaae Sicec | —
F 7 |Close - Do4 CurrentSelect  [IAIBIC -]
Closed When Protect
F 2.8 |Close :I' The Permacent Jump
Ux Setting [3uo -]
Dl 12,3567 DI. 48
""" ' Trip Dela 0.000 sClose Delay|0.000 §
f« Open i« Open B 4 i
 Close  Close SynchronousVoltage|5?.?35 v |U.UUU
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5. [Calculation model]

5.1.Constant current: short circuit voltage is calculated by short circuit current, which can be
observed by the amplitude, phase and vector diagram of current and voltage in each state
on the right side of the interface.

5.2.Constant voltage: short circuit current is calculated by short circuit voltage, which can be
observed by current, voltage amplitude, phase and vector diagram of each state on the right
side of the interface.

Zero sequence coefficient: input according to protection setting value.KX value is generally
0.67.

UX can be defined as 3U0 or synchronous voltage.

Some reclosing protections need to check the synchronous voltage before reclosing can act.
At this time, UX can be used as the synchronous voltage input to the protection device.The
amplitude and phase of synchronous voltage can be input according to the protection setting
value, generally 57.73V or 100V.

6. [Test results]

Automatically record the action time of protection device and reclosing.

7. Contact control / time control

In this test, the principle of time control and contact priority is adopted. When the field
contact cannot be found, each state can be output according to time control.

Note: the fault state time should be set slightly greater than the protection action time, and
the state time after tripping should be set slightly greater than the protection reclosing action
time.The output process of each state is as follows:

Normal state — fault state — state after tripping — state after reclosing — permanent

tripping
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Section 14 State Series

Y State Sequence Test . B4
System(S)  Test Parameter(P) Report (R) Tools(T)
| = o
= = L o & % ? ? @ aaq
OpenPara SavePara TefPara | SaveRep Viewhep | Keybosrd Cale Help  GFS Start

Status List

| Each Phase ¥ol And Cur In The Selecte

120.000 | *

0.000

S <<
=] T

mset | Detete | Deletear | Eat | || 1c[0000

Global Parameters

Module |Current Constant |  Rated Voltage |57.735 vV Digital Input |Open + ' start
Zero Sequencely g7q kR(0.000 50.000 HZ Viration Delay [20.000 ms 5 i
Goefficientkx | © KR Rated Frequen ; 1 Exit

Disconnected

This program for multiple states, according to the given time continuous output, from the
start state to the end state, up to 20 states can be output.State types can be divided into:
no-load, arbitrary; an, BN, CN; AB, BC, CA; ABN, BCN, can and ABC.The start state and
end state are fixed as no-load state or any state. When any state is selected, the current
value, voltage value and phase of each phase can be set in the right status bar.

1. [Status insertion]

Add State
State Parameter Digital Input
State Name |Fault State - DI Contacd =
State Type | Any State -

Hald Time |2.000

Digital Qutput

Contactt |Disconnedt =)
Contact2 JW‘
o Contact3 [Disconned =]
Contactd [Disconned _~|

InsertAfter |No.1 - ¥ OK ‘ X Cancal |

The default state of the program has only two states: the start state and the end state.All
kinds of fault states can be inserted in the middle. It is better to insert a no-load state
between two fault states as a transition state. The time of this state should be more than 10
seconds, so that the whole set of protection can be reset or reclosing charging is

completed.The parameters such as fault type, fault impedance, short-circuit current, holding
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time and switching value of each fault state can be selected by oneself. The input channels
of two adjacent states cannot be the same and must be staggered so that the program can
accurately record the action time.

2. Status editing

You can delete a state or all inserted States, and re edit the inserted states.

3. [Calculation model]

Constant current or constant voltage, usually in constant current mode.

4[Zero sequence coefficient]: generally KX = 0.67

5. Contact [jitter delay]: generally 10-20ms.

6. View status parameters

The right column of the interface shows the current and voltage parameters in the selected
state.In any state, the user can modify all the parameters, while in other states, the
parameters are automatically calculated by the program and cannot be modified by the user.

Section 15 Impedance phase characteristics

B Impedance Characteristic = 2 |
System(S) Test Parameter(P) Report (R) Tools(T)
=3 = B & & 7
OpenPare SaveFara DefFava | SaveRep ViewRep  Keyboard Cale Help
Scan Center Mouse Position

Graphic ]Test Resutt| @ Enlarge | S Minify
Impedancy0.000 Impedanci6.481 —
Angle 0.000 Angle 271.081 :
R 0.000 R 0.120
X 0.000 X -6.480

Scan Line Setting

StatAngle (0000  ° EndAngle |360.000 °
Angle Step |15.000 " 3ean Radiugl3.000 Q g
Scan Step  |0.200 () ScanRange[100.000 % T

Test Parameters

Fault Type |AN -|  Fault Current|5.000 A
MNormal State; Fault State
2.000 S 1.000 3
Time Time
KX |0.670 KR (0.000
Digital Input |Contact” = + Open (" Close

o Start | & | 1 Exit 1

Disconnected

i
i-4.0
150
170
170

This program is used to test the phase characteristics of impedance relay.lt is suitable for
the impedance boundary search test of impedance relay with the characteristics of circle,
polygon, up throw circle and down throw circle.

1. [Scanning center]
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Move the mouse in the coordinate system and click the left button to change the scanning
center. The user can estimate the position of the scanning center according to the
impedance characteristics.

2. [Scanning radius]

The scanning radius should be larger than the impedance setting value.

3. [Scanning step length]

It is represented by impedance, which represents the step approaching from the top of the
scanning radius to the scanning center.

4. [Scanning range]

100% means to scan from the top of the scanning radius to the scanning center, 50% means
to scan from the top of the scanning radius to the half of the radius without scanning to the
scanning center, which can reduce the test time.

5. [Fault type] AN, BN, CN; AB, BC and CA choose one out of six.

6. [Short circuit current] is generally 5A.

7. [Normal state time]: 2 seconds.

8. [Fault state time]: 1 second.

9. [Zero sequence coefficient]: 0.67.

10. [Switching value]: contact 1, normally open.

11. The wiring mode is shown in the figure.
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Section 16 Differential Test

#F Differential Test

System(S)  Test Parameter(P) Report(R) Tools(M)

= = D} = & %

OperPara SaveFara DefPara | SaveRep ViewRep | Keyboard Cale Help

Test Ttem | Test Equipnent | DL And 0. | Test Parameters |

Select Test Iten Test Foint Setiing
(+ Proportion Brake B Diff Cor (&) 0000 4
(~Propot tioneBralker E Brake Cur (Ir)[0.000 &

Hern Brake Cosf0.200

 Harmonic Brake Fix: Mo taber [L ]

Hern Phase  [5.000

ID Sesrch Step |0 100 i

" Harmonic Brake Bowr

ortional (Id-TedD)/ (Tr-Ir0)
e

i

¥ op.
- ales
eef

Reselution  |0.010 Iy £icient K =[L.000 WId
Test Paint
Test Itam [ ) [ramsetsifTd(Test [Brake Coste]

000
oL 20 30 40 50 &0 7.0 8.0CLA

Add Sequence Add Faint Delete Selected Delete ALl

|
]
|

of Start | j:'|_ Exit

Disconnected

This program is used to test the proportional braking characteristic and harmonic braking
characteristic of microcomputer differential protection device.This instrument is a
three-phase current differential test.

1.Three phase differential (six phase differential) test

1. Current definition

IA is the current input at the high voltage side and IB is the current input at the low voltage
side. IC can choose to be equal to |IA or IB to apply compensation current. As for which side
to add compensation, it depends on the connection mode of the transformer. The later
connection mode will explain this problem.The phase difference between IA and IB is
generally O degrees or 180 degrees.The six phase differential adopts IA, IB, IC and in to
connect to a, B, C and n phases of high voltage side, and connects IA, IB, IC and in to a, B,
C and n phases of low (medium) voltage side.

2. [Test parameters]

2.1 [Threshold value of differential current]: input according to protection setting value,
generally 1A-2A.

2.2 [Differential current quick break value]: input according to protection setting value,

generally 8A-10A.

49



2.3 [Proportional braking coefficient]: input according to the protection setting value,
generally 0.2-0.9.

2.4 [Harmonic braking coefficient]: input according to the protection setting value, generally
0.1-0.9.

2.5 [Inflection point setting value]: input according to protection setting value, generally
2A-6A.

2.6 Slope: proportional braking coefficient.Input according to the protection setting value.
2.7 [Maximum output time]: the time with current output.Generally 0.5-1 second.

2.8 [Output interruption time]: the time of no current output.Generally 0.5-1 second.Because
the microcomputer protection adopts the principle of sudden change starting, the current
output adopts the intermittent output mode.

2.9 [Calculation formula]

According to the calculation formula provided by the protection manufacturer, 11 (l1A) is the
high voltage side current, 12 (IB) is the low (medium) voltage side current, K1 is the high
voltage side balance coefficient, K2 is the low (medium) voltage side balance coefficient.K3

is a constant.

Caleulation Formula

|Td= |K1#T1 412412 |, Tr= [E1#T1-E2#I2 | /K3 = |
Differential Current Id=|kI#I1+E2+IZ |
Erake Current Ir=|kl#I1-K2#IZ |/E3
El: HY =ide Balancing Coefficiant
E2: LV =zide Balancing Coefficiant

K3= |2. 000

3. [Test equipment]

3.1 Transformer turns: two or three windings.

3.2 Wiring method:

[y / Y-12]: the program automatically sets the phase difference between 11 and 12 to 180
degrees.

[y / A - 1]: the program automatically sets the phase difference between 1 and 12 to 150

degrees.
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[y / A - 11]: the program automatically sets the phase difference between 11 and 12 to 210
degrees.

For the relay protection tester of this instrument, the phase difference between |11 and 2
must be manually changed to 0 degree or 180 degree.Otherwise, the experimental results
will be wrong.

3.3 [Balance coefficient setting]

Test Ttem ©1

.| Test Parameters |

Transformer Winding| Hiring Method

o 1/1-12
& 2 Windin
= WL Tf0-1 ¥
" 3 Windin
r !
Balancing Coefficient Setting |Direct Set Balancing Coefficient ¥ |
Transformer Farameters
High Vol Side Medinm Vol Side  Low Vol Side
Rated Capacity[L00. 000 mya (100,000 wea [100. 000 MYh
Rated Voltage [110.000 xv  [38.500 kv [it.oo KV
Bated Cwrent [524.872 & [1449 855 a [pees TE3 A

CT Ratio [40. oo [ioo. oo [+0n. 00

Balancing 1. ooo |1 oo |o. 500
Coefficient

I1,I2 Definition
I1 Outpat |IA, I, IC Symmetry v | I2 Output |[Ia,Ib, Ic Symmetry |

Frequency [Base Wave =] Prequency [Baze Wave B |
Phase 0. 000 FPhase 150

There are three settings:

(1) Set the balance coefficient directly: set the balance coefficient directly according to the
protection setting value.

(2) Calculated by rated voltage and CT transformation ratio:

Taking Y /Y / A - 11 wiring as an example, the calculation method of balance coefficient on
each side (represented by K1, K2 and K3) is as follows:

K1=1/1.732=0.577

K2=U2n*CT2/(1.732*U1n*CT1)

K3=U3n*CT3/(U1n*CT1)

If the balance coefficient of the high pressure side is set to 1, the calculation method is as
follows:

K1=1

K2=U2n*CT2/(*U1n*CT1)

K3=1.732*U3n*CT3/(U1n*CT1)

(3) Calculate the balance coefficient by rated current:
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K1=1
K2=le1/le2
K3=le1/le3

Among them: K1, K2, K3 --- balance coefficient of transformer side 1, 2, 3.

IE1, IE2, ie3 --- secondary rated current of transformer side 1, 2, 3.

U1n, u2n, u3n --- primary rated voltage of transformer side 1, 2 and 3.

CT1, CT2, CT3 --- ratio of CT transformer at 1, 2 and 3 sides of transformer.

The calculation of balance coefficient of differential protection is different. Please refer to the

operation manual of each manufacturer during the test.

3.4.Two side current phase

Transformer wiring |1 phase 12 phase

Y/IY-12 0° 180° or 0°
Y/A-11 0° 180° or 0°
Y/A-1 0° 180° or 0°

4. [Switching value]

Connect the protection outlet contact to the input channel 1 of the tester.Normally open

contact.

The contact jitter delay is 10ms.

5. Connection mode

TestItem | Test Device | Logic Input/Output | Parameter  Connectng Diagram |

(® Percantage restrain wing (" Hamaric testiant wing

Test Sytem

Protection device

Logic Input 1 i

Disconnectec
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(1) Six phase proportional braking wiring:
Connect the first group of three-phase current to the high voltage side,

Connect the second group of three-phase current to the low-voltage side

The six phase differential connection is relatively simple.

(2) Three phase proportional braking wiring:

According to different wiring, there are six wiring modes, including current compensation.

1.y (YO) /'Y (YO) wiring

moo B %
TR T g
ma n] &
IN % | [
Ia — g
1] 5 L %
e qé | .%..
In ?_; _In 12T
k]
O 4) O O |nstrument O fL O O instrument
IA 1B IC IN IA IB IC IN
2.y (Y0)/ A - 11 wiring
w & n
m| 3§ B i
wc| & ]| 8
IN| ¥ N | Y0
| & ]| &
g —— &
e | § el %
In A-1L In| A-l1
O O O O Instrument ? g Icg g nstrument
A 1B IC 1K A
3.y (YO)/ A -1 wiring
1N g I
:E z | =
e %' IC z
L N | %
-
la 2 -
= %- la g
= 5 1b 8
Ic g Te -
In|[ A-L In| A-1
OQO0OCO J_-)
' Instrument (9] OO skt
T, LB 1IC: IN A 1B IC IN

(3) Harmonic braking connection six phase current connection

53



Test Iten|| Test Devit\e‘ Logic Ingut/Dulpul | Paianeter  Carrechng Diagiam | TdfA)
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Harmonic braking connection -- three phase current connection
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Ib 8

le
In Fichey |

(®) i) GRe, Instrument
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6. Test items
When all the parameters are set, we can carry out various tests.

6.1[proportional braking boundary search]

Proportion Brake Boundary Search
Brake Current(Ir)

Start Value 12-000 A
End Value 19-350 A
Step [1.000 A

Point Count 13

Add ‘ Cancel ‘

Click the [add sequence] button to open the dialog box:

This dialog box is used to select a group of braking current, including [Start value] and [End
value]. The step size determines the number of measurement points. Generally, the step
size is 2.00A. After setting the parameters, click Add to add the data to the test table, and
then click start to test.

6.2 Proportional braking fixed point test
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#§ Differential Test = Y
System(S) Test Parameter(P) Report (R} Tools(T)
= = & vooa ) %
OpenPara SsvePara DefPara | SaveRep ViewRep | Keyboard Cale Help
Test Tten | Test Equipnent | DI And 00. | Test Parameters | L4A]
. 00g T T
Select Test Item Test Point Setting a3
; | | |
= Proportien Brake B¢ Digf Car (Zd) [0 000 A SR A A S - S P S )
G el STl (ot e U
(" Prupor Vi Brakuik e 5 i (R
Harn Brake Coe[. 200 ! k|
€ Harmonic Brake Bow 304 i
- Harm Hunber |1 - [ [
Harmonic Brake Fixe [
Harm Ehase 45. 000 | | |
g o
: | | |
ID Search Step |0 100 A Proportiomal  (T&-Tedd)/ (Tr-Tx0) S : B
Brake : 1 E
Resolution  |0.010 A Toefficient ¥ =[1.000 WId | B
Test Point 1.57 i ‘ ‘
Test Tten [ IrG)  [TamsettifIa)Test [Brake Cosff o [
Froportion Brake 2,000 0,800 1.0 ' W ‘ ‘
o Proportion Brake 3000 FET N N N ||| L [
A Proportion Brake 4.000 1,800 0.5 - ] h
o [Proportion Brake 5.000 2,100 8 [
- 000 | [
b 0.0 ~§Fagr T T T T T T T o
oL 20 30 40 5.0 B0 7.0 8.0 TriAl
Add Sequence Add Point | Delete Selected| Delete All
o Start i I I Bt J
Disconnected

Move the mouse to the coordinate system of the characteristic curve, click the left mouse
button, and then click the [Add point] button to add this point to the test table. Repeat this for
many times to add multiple test points, as shown in the figure. The test point should be
selected between the action area and the non action area to verify the correctness of the
curve. Click [start test] to start the test.

6.3 [Harmonic braking boundary search]

Harmonic Brake Boundary Search

Harm Current(ld}

Startvalue [0.600 A
EndValue  |3.500 A
Step [1.000 A

Point Count |3

Add Cancel ‘

Click the "Add sequence" button, and a dialog box will pop up: this dialog box is used to
select a group of differential current, with start value and end value, [Start value] as
differential threshold value and [End value] as differential quick break value.The step size
determines the number of measurement points. [Step size] is generally 1.00A. After setting

parameters, click Add to add the data to the test table, and then click start test.
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M Differential Test = 2

System(S)  Test Parameter(P) Report (R) Tools(T)

& H3 = w8 | 5 B
OperPara SavePara Deffara | SaveRep ViewRep | Keyboard Cale Help
Test Ttem |Test Equipment | DT And I0. | Test Pavameters | Td0Al
i)
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Brake
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AR S SO [ S Je L
Test Foint- iy
Test Iten [DiE Cur HafDi £ Cur Bafhct Time [Marn Brake Cd
Harmonic Brake B:0. 120 0,600 1.0+
o Hermonic Braks Bi0. 320 1.600
+ Harmonic Brake Bi0.520 2,600 0.5
‘ » 0.0 2-000

000001670 15,0 20,0 25,0 30.0 35,0 40.0 45 (%)
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Disconnected

6.4 Harmonic braking fixed point test

Move the mouse to the coordinate system of the characteristic curve, click the left mouse
button, and then click the [add point] button to add this point to the test table. Repeat this for
many times to add multiple test points, as shown in the figure.The test point should be
selected between the action area and the non action area to verify the correctness of the

curve.Click [start test] to start the test.
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o Stert I Bt
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2. Common formulas and calculation of balance coefficient
Beijing Sifang: CST-141B, - 200B series (high voltage side phase adjustment)
Calculation formula of proportional braking

Double winding, Y/ A 11:id= | KI*1+K2*12 | ,IR= | K1*i1-k2*12 | /2
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Equilibrium coefficient: K1 =1, K2 = KPL

Three winding, Y/Y /A 11:id= | K1 *11+K2*12+K3*13 |

Ir=MAX (| K1*1 |, [K2*12|, |K3*I3])

Balance coefficient: K1 = 1, K2 = KPM, K3 = KPL (set balance coefficient directly)

KPM and KPL are the constant values of balance coefficient of medium pressure side and
low pressure side respectively.

2. Guodian Nanzi: PST-641 (double winding, Y / A - 11, high voltage side phase
adjustment)

Calculation formula of proportional braking

ld= | K1*11+K2*12 | ,Ir= | K1*11-K2*12 | /2

Equilibrium coefficient: K1 =1.732, K2 = IE1/ IE2

IE1, IE2 --- secondary rated current setting values of high voltage side and low voltage side
respectively

3. Guodian Nanzi: PST-621 / 622 (three winding, Y /Y / A - 11-12, high voltage side
phase adjustment)

Calculation formula of proportional braking

Id= | K1*[1+K2*12+K3*I3 |

Ir=MAX (| K1*1 |, [K2*12|, |K3*I3])

Balance coefficient:

K1=1.732

K2=1.732*U2n*CT2/ (U1n*CT1)

K3=U3n*CT3/ (U1n*CT1)

4. Guodian Nanzi: PST-1200 (three winding, Y /Y / A - 11-12, high voltage side phase
adjustment)

Calculation formula of proportional braking

Id= | K1*[1+K2*12+K3*I3 |

Ir=MAX (| K1*1 |, [K2*12|, |K3*I3])

Balance coefficient: K1 = 1

K2=U2n*CT2/ (U1n*CT1) , K3=U3n*CT3/ (U1n*CT1)
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5. Shenzhen Nari ISA series: (three winding, Y/Y / A -11-12, high voltage side phase
adjustment)
Calculation formula of proportional braking
Id= | K1*[1+K2*12+K3*I3 |
Ir=11d- | K1*11 | - [ K2*12 | - | K3*I3 | |
Equilibrium coefficient: K1 = 1.732, K2 = 1.732 * D35, K3 = D36
6. NARI-RCS-9671: (double winding, Y / A - 11, high voltage side phase adjustment)
Calculation formula of proportional braking
Id= | K1*I1+K2*12 |
Ir=[ K1*[1-K2*12 | /2
Balance coefficient:

K1=1,K2=U2n*CT2/ (U1n*CT1)
7. NARUI RCS-978,985 series: (double winding, Y / A - 11, low voltage side phase
adjustment, high voltage side zero sequence correction)
Calculation formula of proportional braking
Id= | K1*I1+K2*12 |
Ir=MAX (| K1*I1 |, [ K2*12])
Balance coefficient:
K1=1,K2=U2n*CT2/ (U1n*CT1) =le1/le2
Explanation of balance coefficient:
Because the tester has only six phase current output at most, the differential test can only be
done through both sides. There are only two balance coefficients in the calculation formula
given on the program interface, which are K1 and K2 respectively. When the high to low test
is selected, K2 = K3; when the medium to low test is selected, K1 = K2, K2 = K3.During the
test, the balance coefficient of the three sides can be input at the same time, and the
program will calculate automatically according to the type of test.
3. Precautions for differential test

Setting of balance coefficient: if the balance coefficient is not set correctly, there will be
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a big deviation between the test curve and the setting curve.The balance coefficient should
be selected correctly according to the protection setting value.

Selection of calculation formula: if the formula of differential current and braking current is
not selected correctly, the test result will deviate from the setting value, or even be
completely wrong.It should be selected correctly according to the formula provided by the
protection manufacturer.

Selection of current phase on both sides: if the current phase on both sides is not
selected correctly, the test result will be completely wrong.If the difference current is equal to
the sum of the currents on both sides, the phase difference of the currents on both sides is
180 degrees; if the difference current is equal to the difference of the currents on both sides,
the phase difference of the currents on both sides is 0°.

When using three-phase current for differential test. If no compensation current is added,
the test result will be incorrect.Because the three-phase current can only do the differential
test by phase, and because of the different connection mode of the transformer, the two
sides of the current will produce a certain phase difference, so the protection device must
carry out phase compensation on the software. In this way, when we do a phase difference
test, the differential of other phases will act first, and a compensation current must be added
to the rushing phase, so that the phase difference can not work in this way, the test results
can be correct.

Section 17 Harmonic test

#9 Harmonic Test = =
System(S) Test Parameter(P) Report (R} Tools(T)
= = [ o & % %
OpenPara SavePara DefPara | SaveRep ViewRep | Keyboard Calc Help
ua |us |uc |k |B JIc | 150 U3 = ]
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Harm 2 0.000 0.000 50 \_‘/
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Harm & 0.000 0.000 —
Harm&  [0.000 0.000 10
Harm 7 0.000 0.000 15
Harm 8 0.000 0.000 . L i
Harmg _ [0.000 0.000 = — =
Harm10 0.000 0.000 - 15
-30
Digital Input  [Contact! ~ Vol Step |1.000 v Variable |Amplitide = o Start
DI. Mode Open - Cur Step |0.500 A Variable Phase |UA -
TestMode |ManuTes =| Phase Step|1.000 ®  Variable Harm ‘Elase ﬂ ﬂ Exit
Vibration DelayiED ooo ms Interval (2.000 3 Action Time ‘ s JJ
Disconnected
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This program outputs three-phase current and three-phase voltage. Each phase current and
voltage can add 2-20 harmonics on the fundamental wave. The amplitude and phase of
each harmonic can be changed arbitrarily. It can be used to test various devices reflecting
harmonic components.
1. [Switch selection]
1- 8 input terminals, choose any one.Input mode: normally open or normally closed.

. [Test mode]: manual or automatic.

. Jitter delay: 10-20ms.

. Voltage step: generally 1.00V.

. Current step: generally 0.50A.

2

3

4

5

6. [Time of each step]: generally 2.00s.

7. Variable parameter: amplitude or phase.

8. [change phase]: UA, UB, UGC; IA, IB, IC.

9. Variable harmonic: fundamental wave or 2-20th harmonic.

Section 18 Power frequency variation

§ 8§ Frequency Variation Test = =
System(S) Test Parameter(P) Report (R) Tools(T)
= [~ 3 & & ?
OpenPara SavePara DefPara | SaveRep ViewRep | Keyboard Calc Help
Parameters | Digital Input Normal State ] o]
Fault Type AN bt + Contactl  {~ Contact
V i " o
Mormal Phase Vol [57.735 Contact2 Contacts wlE= v [oom
Normatl Phase Cur|0.000 A (" Contact3 " Contact? 5
5 5 s [FF7E v [240000 )
Short Gircuit Cur  |5.000 A Contacts Contacts welFr®E v [rz0om
Normal Time 20.000 s 0.000 &4 0000 :
Caloulation Formula I | :240 —
i 1B |0.000 A 2
Fault Time 3.000 Sl [
Sefting impedance 2000 O || Vel ek 21 05 mN II=§0.000 4 |120.000
Line Impe Angle  |75.000 2 Twa Phase Short Circit:
V=2 {1105 m) VN30 5 Fesult
Zero Sequence  [g 570 e
Coefficient KX
Coefficient m1 0.900 Mate: VM =57, 395 o Start |
Coeflicient m2 1.200 =
Output Woltage: LA LB UC
Dl Mode J‘"L Ewit
& Open ~ Close Output Curert: 14 1B, IC
Disconnected

This program simulates U-phase, V-phase, w-phase single-phase grounding transient fault
and UV, VW, Wu phase transient fault respectively.The simulated fault current is a fixed
current, the voltage before the simulated fault is 57.73v, the simulated fault time is generally

100-150ms, and the short-circuit voltage V = (1 + k) | x ZD + (1-1.05m) x UN in case of
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single-phase ground fault.In case of phase to phase short circuit, the fault voltage U = 2 x | x
ZD + (1-1.05m) x UN, where m is the coefficient, and its values are 0.9 and 1.2 respectively.
For microprocessor-based protection, when m = 0.9, D + + outlet (directional element outlet),
when m = 1.2, DZ and D + + shall be outlet, DZ is the sudden variable distance outlet, DZ
acts first, main protection and zero sequence protection can be put into operation, and other
protections shall be withdrawn.

It is suitable for the protection devices produced by the main domestic manufacturers:
Guodian Nanzi, Guodian Nari, Xuji Electric and Beijing Sifang.

1. ZD -- setting value of power frequency variation distance protection

When the power frequency variation distance protection is 1.2 times, it should operate
reliably.However, when m = 0.9 times, the protection device should be reliable and not
operate.

2. Wiring mode: as shown in the figure below:

un
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uswinisu|

1A
B
ic
IN

g\ Export

0000 OO0OO

00 0QO00Q 0000
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Section 19 Fault recurrence

“ Failure Recurrence — X
System(S) Tools(T) Help(H)

Wave Recorder File | Channel Setting { Waveform |

Instantane
! Value
UA - . - i . L . ov
Show All : :
R ——— O ——— i i A 2 . i i ke ov
Partial Refresh ud o
UX : t
Cursor Position . ¢ oV
1A . 0A
Cursor1(Red) ' !
0.0 ms
1B 0A
Cursor2(Black) | '
’007!“5 | e S e e s A e
oms
o Start ‘ ‘ ] Exit ‘

Disconnected
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This program is to read out the wave recording file in COMTRADE format, and display the
substation name, the number of analog channels, the number of switching channels, the
sampling frequency of each section of data, the number of sampling points and the total
number of sampling points on the interface.The user can define the voltage channel and
current channel of the tester corresponding to the corresponding channel in the recording file,
then calculate the waveform and display it on the screen, and click the [output] button to
output the displayed waveform.

The voltage and current outputs of this program are UA UB, UC; IA, IB, IC,

Section 20 System oscillation

#F System Vibration Test = 32

System(S)  Test Parameter(P}) Report (R} Tools(T)

= = o = = & ?

OpenPara SavePara DefPara | SaveRep ViewRep | Keyboard Cale Help

Test Parameters

Test Ttem  |Vibration Trouble Free -

Vibration Type [Retation Vibration =] |

ABC Wavaforn | A Phass Wavaforn | B Phass Waveforn | C Phass Waveforn |
Center Voltage [2.000 ¥ Center Current[T 000 & | {}(\

St 7007 od foge 000 W ”?UWMUTU m/ | MTUWWU
premon e deerimtt il AN A
Toptdince T [T 0 [ECE ' i fhlki L
Inpedance ZL [5.000 @ [Wom
Inpsdance Zn [1.000 & [0 °
e e e iR R

eeeeeeee

DI.Mode ©* Open ¢ Close Digzital Input |Contactl —— ——

Test Result
—~ M N -

EM:' I:l I:l Ij . :IEN Vibration ket Time g Fault hct Time )
] I . N

Pratect Install Pastian o Start | J I Exit ‘

Disconnected

This program can simulate the oscillation process of single machine infinite bus system, and
add faults in the oscillation to test whether the protection device can operate correctly.The
user input [oscillation period] is generally 0.2S, the [oscillation duration] is 3 seconds, and
the output voltage and current are in the first channel: UA, UB, UC; IA, IB and IC.

1. Oscillation and no fault

The test process is: normal state — oscillation state — return

2. In case of oscillation or failure

The test process is: normal state — oscillation state — fault state — return.

The test results can be used to test the operation time in oscillation state and protection

operation time in fault state.
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3. Oscillation model

o . . i ] | | | s i

Protection installation
EM=57.73520° EN=57.735 /%
Oscillation start angle =61 =061 * 1/ 180 oscillation end angle =82=062* 1/ 180
Z11=ZM+ZL+ZN ZM=|ZM| £90° ZL=|ZL| £90° ZN=|ZN| £90°
|z=2*57.735/211 K=ZM/Z11 £1=50.000Hz f2=1/Tz
h1=240°=240*11/180=4*11/3 ¢p2=120°=120*1/180=2*11/3
(1) Rotary oscillation (waveform calculated by DSP)
Oscillation period (s) = Tz, F1 =50.000hz, F2=1/Tz
UA=57.735*V2*Sin(2*rt*f1*t)*V 1-4*K*(1-K)*Sin?(mt*f2*t+61/2)
UB=57.735*V2*Sin(2*t*f1*t+d1)*V 1-4*K*(1-K)*Sin?(mt*f2*t+61/2)
UC=57.735*V2*Sin(2*t*f1*t+ p2)*V 1-4*K*(1-K)*Sin2(mt*f2*t+51/2)
|A=1z*V2*Sin(m*f2*t+61/2)*Sin(2*rt*f1*t+0)
IB=Iz*V2*Sin(mt*f2*t+61/2)*Sin(2**f1*t+ 1)
|IC=1z*V2*Sin(t*f2*t+51/2)*Sin(2*1t*f1*t+ $2)

(2)Swing oscillation (waveform calculated by DSP)
UA=57.735*V2*Sin(2*rt*f1*t)
*V1-4*K*(1-K)*Sin2((62-61)/2*|Sin(mt*f2*t)|+ 61/2)
UB=57.735*V2*Sin(2*t*f1*t+ 1)
*V1-4*K*(1-K)*Sin2((62-61)/2*|Sin(mt*f2*t)|+ 61/2
UC=57.735*V2*Sin(2**f1*t+$2)
*V1-4*K*(1-K)*Sin2((62-61)/2*|Sin(mt*f2*t)|+ 61/2)
IA=1z*V2*Sin((62-61)/2*|Sin(rt*f2*t)|+61/2)*Sin(2*n*f1*t+0)
IB=1z*V2*Sin((62-61)/2*|Sin(mt*f2*t)|+ 61/2)*Sin(2*t*f1*t+ 1)
IC=1z*v2*Sin((62-61)/2*|Sin(mt*f2*t)| +81/2)*Sin(2*1*f1*t+ $2)
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Section 21 Measuring instruments

] Measuring Instrument Test

=

System(S)  Test Parameter(P) Report (R} Tools(T)
= = ] O | ?

OpenPara SavePars DefPara | SaveRep ViewRep | Keybowrd Cale Help
; Yoltage/Current
Anplitude Variable Phase Variable
w s v [prooe
g [ETTEE v [T [panooa 7
v s v T [tzaoon °
m jrma a [oooa 7
m Lo A [ ferooon °
c frmo . TR
Freq |50.000 Hz [~ Freq Step|l.000 Hz
Select Varisble | FT Ratic | CT Batio |
"Secondary Side F(W ) F( Var ) cosC#® )
Amplitude Step Fhase Step
o | V e W N & Phase Fowsr |50-000 |z5. 58 =
o ’10007 V e ’W N E Fhase Pawer |20 000 o= se7 [ e
s - S ’W o C Fhase Power [50.000 [z5. =e7 [o. 588
Ta [1.000 A ¥ 1a (10,000 i Three Fhase Power|150. 000 [z B0z [o. 528
55 | & S| L . 2up [50.000 |e8 B0z [o. 500
e |k A k| Il #pc B0 000 T [0 500
= Ack [Bo.oon [e5 B0z [0 500

o Start | ‘ I Exit ‘ JJ

Disconnected

This program is used to detect the active power, reactive power and power factor of
single-phase or three-phase watt hour meter.Add the current parameters and voltage
parameters to the corresponding columns in the table, and then click [start test] to compare
the readings of the meter with the data displayed on the interface to test whether they are

consistent.
Section 22 Standby automatic switching test

The [State sequence] program is used to carry out the automatic switching test. The starting
state is with voltage and current, and the fault state is without current and voltage.
Connection type and standby mode of standby automatic switching

1. Wiring type 1

DL11 DL21

L |

|
DL10O | |

1
l 11

Open standby Dark standby

64



2. Wiring type 2

o

DL 30

Open standby Dark standby
Fault type
1. Power loss of line 1
2. Power loss of line 2
3. DL11 switch jumps stealthily
4. DL21 switch jumps stealthily
5. DL131 switch jumps stealthily
6. DL231 switch jumps stealthily
7. 1# main transformer fault
8. 2# main transformer fault
9. Manual tripping of DL11 switch
10. DL21 switch manual trip
11. Manual tripping of DL131 switch
12. Manual tripping of DL231 switch
Explain:
1. In the case of main transformer fault, sometimes it is not allowed to operate the standby
automatic switch, otherwise it may cause an accident. At this time, an output can be output
by the tester and connected to the standby automatic switch as the locking signal of the
standby automatic switch.
2. Sometimes, during maintenance and test, the power supply is cut off by jumping the

switch manually. At this time, the standby automatic switch is not allowed to operate. At this
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time, an output can be output by the tester and connected to the standby automatic switch
as the locking signal of the standby automatic switch.

Connection of current and voltage

The wiring of automatic switch on test is complex. Different wiring types, standby modes and
accident causes may cause different wiring.The methods described below are for reference
only, and users can flexibly apply them according to the site conditions.

1. Current connection (add one current to each low voltage side of two main
transformers)

Function of current connection:

(1) Before switching on, it is necessary to judge that there is no current in the branch of the
transformer on the side to be switched off before switching on the standby switch.

(2) In the dark standby mode, after the standby switch is closed, because the load exceeds
the maximum allowable load of the transformer, load rejection is required. Generally,
whether the transformer is overloaded is determined by judging whether the current after
automatic switching exceeds the set overcurrent action value.

(3) When the switch is closed on the fault bus, the current after automatic switching is very
large to simulate the post acceleration action.

The wiring of current is relatively simple, as shown in the figure

1 current inputy

I O O
2 current input
s O O
IC O !

tester Automatic switch

2. Voltage connection

The voltage connection of standby automatic switch is complex, and up to 8 voltages must
be connected. Some voltages can be connected by line voltage, which can reduce the
number of voltage channels of the tester.The number of voltage channels of the tester is

generally 4-6.
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The wiring is shown in the figure

O owm ¥
z
uB O—"""\ :————o UB g
g
N O o g

Instrument Protector

The output voltage of the tester is set as follows: UA = 100V, 0 degree; UB = 100V, 60
degree, then UAB = 100V, - 60 degree.Since the output voltage UA and UB of the tester are
respectively applied to the UA and UC of the standby automatic switch, the voltage of the
standby automatic switch side is:

UAB=100V, 0°

UBC=-UB=100V, -120°,

UCA=-UAB=100V, 120°,

Similarly, UC, UX and UN can be connected to another group of bus voltage respectively.
Parameter setting

1. Main wiring 1

(1) Working principle:

Before fault: there is current and voltage in I# bus and |I# bus.

Fault status: DL11 jumps off, 1# bus has no current and no voltage, |I# bus has current and
voltage.

Standby automatic switching action: when the standby automatic switching judgment I# bus

has no current or voltage, the standby automatic switching action, DL131 is disconnected

and DL100 is closed.
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After standby automatic switching action: I# bus has voltage, I# main transformer has no
current, [I# bus has voltage, |I# main transformer current increases.The current and voltage

settings of each state are as follows:

Voltage and Current |_ Voltage and Current | Voltage and Current

uA100.000 v [p.ooo  ° uafo.000 v o000 ° Uaftoo.000 v [p.oo0  °
| vB[100.000 v [eooo0 ° A vB[0.000 v [e0.000 ° UB[100.000 v [60.000 °
: w0000 ¥ |0, oo ° yclioo.o00 v o.ooo ¢ wlooooo v [oooo ° fEe
ux 100.000 ¥ |60. oo ° AW U [100.000 v [BD.00D  ° ¢ |100.000 v [eD.oDOD  ° \

afzo00 A o000 ° IA[D.000 A jD.oOD ° IAjp.000 4 [poo0 ¢
efe000 A [Fr20.000 ° IBfz.000 A [-120.000 © B[00 A [Fzo.000 °
icfeooo  a fizoio0 ° icfoomm 4 [1zo.000 ° icp.oso A [1z0.000 °
xfooooo A Joooo ¢ IX0.000 4 |0.c00 7 fo.ce0 afoooo

Before fault during fault  after automatic switching

(2) Test wiring - as shown in the figure:

Automatic switch
W o O LA ¥
UB

—o0 | C
s S A S
—o | UA

"0——-—‘_ UB
. L o |

AT

abeypa

i
& O 100

DI i
M o o CcoMm

2. Main wiring 2

(1) Working principle:

Before fault: I# bus has current and voltage, II# bus has voltage and Il# main transformer
has no current.

Fault state: DL11 jumps off, I# bus and II# bus have no voltage, I# main transformer and
[I# main transformer have no current.

Standby automatic switching action: when the standby automatic switching judgment I# Bus
has no current or voltage, the standby automatic switching action, DL131 is disconnected

and DL231 is closed.
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DLIY D21

DL131 r bL231

| | | |
DLI0O

1 L1

After standby automatic switching action: I# bus has voltage, I# main transformer has no
current, II# bus has voltage, |l# main transformer has current.The current and voltage

settings of each state are as follows:

Voltage and Current Voltage and Current Voltage and Current
100 000 ¥ #0.C WE vV 160 OO m 100 o
L 0. O
0 l ¥ X (100 O
AL U A A A IA A
A B A IB A
l A [1a Al A
A A [ 0
Before fault During fault  After automatic switching

(2) Test wiring: same as before

3. Main wiring 3
(1) Working principle:
Before fault: [# bus and Il# bus have voltage, I# main transformer has current and Il1# main

transformer has current.
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Fault status: DL11 jumps off, [# bus has no voltage, I# main transformer has no current, 2|I#
main transformer has current, II# bus has voltage.

Standby automatic switching action: when the standby automatic switching judgment I# bus
has no current or voltage, the standby automatic switching action and DL30 close.

After the standby automatic switching action: it returns to the state before the fault.The

current and voltage settings of each state are as follows:

Voltage and Current” Voltage and Current Voltage and Current
UA |l 0 v |0 00 AIIOD 00D v JO. O 1A 100 O
el ) Vv 80.( UB (100 000 v 460 ( b B 100, ( v ¢
¥ 1 100 (
X1 ) ¥ 180.( X! v Xl (
TAK A IA A IAR A
IE A i: A I A
IC A1 ) A |l | All
H Al A A
Before fault During fault After automatic switching

(2) Test wiring: same as before

4. Main wiring 4

-
g = g

 E—  E—
|

(1) Working principle:

Before fault: I# bus and Il# bus have voltage, | # main transformer has current and |l# main
transformer has current.

Fault state: DL11 jumps off, I# bus and II# bus have no voltage, I# main transformer and 211#

main transformer have no current.
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Standby automatic switching action: when the standby automatic switching judgment I# bus
has no current and no voltage, the standby automatic switching action, DL21 close.

After the standby automatic switching action: it returns to the state before the fault.

uaftooooo v jooooo  ° wfoooo v fpoco  ° w6000 v pow  °
u3[100.000 v [60.000 wfp.wo v [0 ° ve[i00.000 v [eo.000  °
w0000 v fpooo ° wpoow v oo ° w[ioo000 v [pos  °
ux[100.000 v [60.000 ° wfo.000 v feo.000  ° wfioo 000 v [eooo0  °
mfzooo  afoooo ¢ mpooo & foooo ° wEoow  afpooo  °
mfzooo & [1z0.000 ° oo A [1200000 ° 1B 000 a [F120.000 °
mfoooe & [200o0 ° rcfo.oo0 A [reocoo ° wlooo  afizoooo °
mfprooo s foooo ° mfpooo A foooo ¢ mfpoos 4 fpoos  °
Before fault During fault After automatic switching

(2) Test wiring: same as before

5.Test summary

1.Confirm the main wiring mode of the system according to the drawings and site conditions.
2.According to the main wiring mode and the operating instructions of the standby automatic
switching device, understand the action logic relationship of the standby automatic switching
device, so as to set the state parameters.

3. Set the current and voltage parameters of each state, and select the corresponding input
and output.According to the action time of automatic switching device, the maintenance time
of each state is set.

4. If the standby automatic switching device has been put into operation and all switches
have been put into operation, the output of the tester may not be connected.If the standby
automatic switching device is not put into operation, and each switch is not put into operation,
the output of the tester shall be connected to the corresponding input of the standby
automatic switching device, or some input of the standby automatic switching device shall be
short circuited artificially, so as to master the opening and closing conditions of each switch
of the standby automatic switching device, so that the device can issue the automatic

switching command.
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Beginner's Guide
Appendix A driver installation instructions

Plug in the hardware, the system will automatically pop up the installation wizard,

select no, not yet, and click next.
HHW PTG

PR R TR

Findwws BRIRETE T, FFEE CD & Vindews

?auni& BES O sy Bl R e
f- s

[ b ]

Findsre OTELENE] Findows Vpdate CENFEREMRER

&=

Select Install from list or specified location and click next.
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Select [include this location in search], and in [browse], select the [.. \ driver] directory on the

CD.Click next.
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In the pop-up dialog box, select continue.

L\ T MBS 0gh o

WSE Driver for Dsp

RN Tindows HHEERAE . T ‘BB ¥indows IF
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[ nerggEe | [ BLEERG |

The installation completes automatically.

HHEREREG ENEpRfe G
PR T AR .« il o=, HERHIBRS
EmSCaRAT TR SORTER

E WD Driver for Dsp

E‘ IGE Briver far Dag

RRIVER o
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EXWnS . AnE “Ta" .

—g—

Note: after the driver is installed, a USB logo will appear in the lower right corner of
the screen.Click the USB logo to display the menu of "safely remove USB drvier for
you like".In general, do not delete the device, otherwise, the tester cannot
communicate with the host computer.If there is no USB mark, it is necessary to plug
in the USB again (pull down the USB switch in the IPC, and then pull it on again) or

restart the microcomputer relay protection tester.

Appendix B troubleshooting of USB communication
This machine uses high-speed USB2.0 protocol for test communication. Before the
test, it must be confirmed that the USB connection is normal.lf the status bar of the

test software interface always shows [equipment not connected], the following steps
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can be taken to remove the fault:

1. Confirm whether the USB control switch on the instrument panel is selected
correctly.

The selection of USB control switch is based on different test methods. If the test is to
connect the built-in industrial control computer for test, the USB control switch is
selected to the industrial control computer; if the test is to connect the external
computer for test, please select the PC.

When connecting the external computer, please confirm whether the IPC driver is
installed. See Appendix A for details.

Check the status bar of the test software interface again, if it still shows [equipment
not connected], then go to the next step.

2. Try to press the reset button on the instrument interface.

Wait for 5 seconds, check the status bar of the test software interface, if it still displays
[device not connected], then enter the next step.

3. Turn off the system normally, turn off the power and wait for a few minutes
before starting up.

If the above methods can not solve the problem, please contact our after-sales
service department, our technical personnel will guide you to carry out detailed

operation.Thank you for your support!
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