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Application

Suitable for protection and monitoring of power system equipment below 35KV.
Hardware

+ Back plugging and unplugging module, separated the strong and weak electricity;
the reinforced unit chassis is designed to resist strong vibration and interference. It can
be decentralized mounted in the switch cabinet for running

¢ 32-bit microcomputer processor, large-capacity RAM and Flash Memory, strong
ability of data processing, logic operation and information storage, fast running speed
and high reliability

¢ 16-bit high-precision A/D, high measurement accuracy

¢ Running and event reports can be saved no less than 32 recent events

¢ Graphic LCD, menu operation

Main Features

+ Multi-tasking operating system, modular programming; good real-time performance and
high reliability.

¢ Standard communication protocol for easy communication with PC monitoring or gateway.

¢ Complete circuit breaker operation loop, setting the remote control function of the circuit
breaker.

+ Protection and measurement and control integration, single device interval complete main
function.

Our company reserves the right to modify this manual; if the product does not

conform to the manual, please refer to the actual product description.
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1.Device brief introduction
1.10verview
KPM83 series microcomputer comprehensive protection measure and control device
realizes the protection, measurement and control functions of circuits, transformers,
capacitors and motors under the voltage level of 35KV and monitoring of voltage
transformers, back-up battery automatically switching, etc.
1.2 Main features
+ Reinforced unit chassis is designed to resist strong vibration and interference, especially
suits for harsh environments. It can be decentralized mounted in the switch cabinet for running.
+ All integrated circuits use military-grade standards to ensure higher stability and reliability.

+ Using 32-bit MCU as CPU, configures large-capacity RAM and Flash Memory, with strong
ability of data processing, logic operation and information storage, fast running speed and
high reliability.

+ 16-bit A/D is used for data acquisition, data acquisition is 24 points per week, and the
protection measurement accuracy is high.

¢ The graphic LCD screen can display various operating states and data in real time, the
information is detailed and intuitive, and the operation and debugging are convenient.
+ Large capacity information record: It can save no less than 32 recent events historical
reports, with action parameters, power-down retention, easy for accident analysis.
¢+ Adopts MODBUS-RTU protocol with RS-485 communication interface. The networking is
economical and convenient, and can directly communicate with the computer monitoring and
gateway.

1.3 Function & configuration

Quick-break v v
Differential quick-break protection \ v
Over-current | \ v v
Over-current I \ v
Negative sequence over-current |
Negative sequence over-current Il
Inverse time overcurrent

Zero sequence overcurrent \ v v

Unbalanced zero sequence over
current

. Overload v v v
Protection -
function Inverse time overload v
Overvoltage protection v v v
Zero sequence overvoltage v v

Unbalanced zero sequence
overvoltage

Low voltage protection \ \% v
Low voltage protection | v
Low voltage protection Il v

Low voltage inverse time zero
sequence

Voltage extraction \
Short circuit protection Y
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Protection
functio

Overheating protection

Post acceleration

Recloser

PT disconnection

Discharge PT overvoltage

Non-electrical protection

Low-frequency load shedding

Power direction

Ratio Difference Protection of
Second Harmonic Braking

CT break detection and blocking
function

Fault Recording

Long startup time protection

Charge protection

Insulation monitoring

Control loop disconnection

Measureme
nt
function

Circuit breaker remote control
split output signal

IA,IB,IC,UA,UB,UC,la2,Ib2,Ic2,U
0, 10,P,Q,F,cos®,etc

lah,lbh,lch,la1,Ib1,lc1

Unbalanced current real-time
display




2.Technical Parameters
2.1 Rated parameters
Rated DC voltage: 220V / 100V

Rated AC data: Phase voltage 100/3V
Zero-sequence voltage 100V
AC current 5A /1A
Zero-sequence current 1A
Rated frequency 50Hz
Thermal stability: AC voltage loop Long term running 1.2Un
AC current loop Long term running 1.2In
1s 40In
Zero-sequence currentloop Longtermrunning 1A
1s 40A

2.2 Power consumption

AC voltage loop: < 1VA/phase(rated)

AC current loop: < 1VA/phase (5A); < 0.5VA/phase (1A)

Zero-sequence current loop: < 0.5VA

Protection power loop:<12W (normal condition); <15W(Under the protectionaction)

2.3 Environmental conditions

Working Environment:

Operating temperature:-25°C~+55°C. The wettest month's monthly average maximum relative
humidity is 90%,while the monthly average minimum temperature of the month is 25 °C and no
condensation in the surface,While the maximum temperature is +40 °C,the average maximum
humidity does not exceed 50%

Storage Environment:

Storage temperature: -30°C ~ +75°C; Relative humidity: <80%

Stored rain and snow proof indoors. Ambient air does not contain acidic, alkaline or
erosive and explosive gas; no excitation is applied under the limit value, there is no
irreversible change in the device. After the temperature is restored, the device should
work normally.

Atmospheric pressure: (80kPa-110kPa <relative altitude <2km)

2.4 EMC performance

Pulse group immunity: IEC61000-4-5, level 4

Can stand with of 1MHz and 100kHz damped oscillation wave pulse group leveling test
according to G B/T14598. 13-1998 (the first half-wave voltage amplitude is 2. 5kV, the
differential mode is 1kV)

Fast transient immunity: GB/T14598. 10-1997, level 3

Radiated electromagnetic field immunity: GB/T14598.9-1995, level 3

Electrostatic discharge: GB/T14598.14-1998-4.1, level 3

2.5 Electrical insulation performance

Insulation resistance: Using open circuit voltage 500V measurement instrument to test
between each charged conductive circuit and ground (outer casing or exposed non-charged
metal parts), between AC and DC circuit, between AC current circuit and AC voltage circuit,
the instrument tests its insulation resistance value should not be less than 100MQ.



Medium strength: The device communication loop and the 24V weak electric input and output
terminal grounded can withstand the AC voltage of 50Hz and 500V (effective value).The test
lasts for 1min without breakdown or flashover phenomenon; some of the charged conductive
circuits are grounded separately (between the outer casing and the exposed non-charged
metal parts), between the AC and the DC loop,between the AC current loop and the AC
voltage loop, can withstand AC voltage of 50Hz,2kV (effective value),and the test lasts for
1min without breakdown or flashover phenomenon.

Impulse voltage: the device communication loop and 24V weak electric input and output
terminal grounded can withstand 1kV (peak) standard lightning wave impact test; its charged
conductive terminals are respectively grounded, between AC and DC loop, between the AC
voltage loop and AC current loop, it can withstand the 5kV (peak) standard lightning wave
impact test.

2.6 Mechanical properties

Vibration response: IEC255-21-1:1998, level 1

Vibration durability: IEC255-21-1:1998,level 1

Impact response: |IEC 255-21-2, level 1

Impact durability: IEC 255-21-2, level 1

Collision: IEC 255-21-2, level 1

2.7 Measurement accuracy

Analog value measurement error <+0.2%

Power measurement error <0. 5%
Digital input voltage 220V resolution is no more than 2ms
Pulse input voltage 24V pulse width is not less than 10ms



3.Device structure and operation description
3.1 Shape and opening size
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3. 2 Button indication

The human-computer interaction interface provides management functions and external
communication functions for the device. The KPM83 series microcomputer integrated
protection and control device adopts a 128*64 LCD screen with backlight to provide a friendly
man-machine operation interface.

Device appearance as below:

o

A -- Cursor turn up or menu turn up «-- Cursor move left +-- Letters & numbers
increase

W -- Cursor turn down or menu turn down » -- Cursor move right - -- Letters &
numbers decrease

Confirmation — Present interface confirmation Exit — Exit current interface

Reset —reset signal of accident and alarm Backup — Used for internal debugging

Note: There are 6 LED indicators on the panel, which are

Operation--Work status indicator, the device will flash continuously during normal operation,
otherwise it will continue to light (green)

Switching-in — Lights up when the circuit breaker is in the closed position (red)
Switching-off—Lights up when the circuit breaker is in the sub-position (green)
Accident--Lights up when the monitored system has a fault signal (red)

Alarm -- Lights up when the monitored system has an alarm signal (red)

Alternate--reserved for other devices



3. 3 Operation instruction
Protection Set uses a unified style user interface, friendly interface. According to the
hierarchical menu mode, the prompts can be easily operated. Here is a brief introduction to
the contents of the next menu.

Main menu as below

RCEIR TN EIEY Switch control

Eventrecord

Fixed value Management

System Management

1. Real-time data includes measurement data and signal. When selected, the status of
the corresponding data and signal will be displayed

Measurement data

Signa

2. The event record shows the 32 recent events. The one displayed below the first page is the
latest event. The eventrecord won't be lost after the device is powered off.
3. Fixed value Managementincluding three menu:

Fixed value query

Fixed value modification

Fixed value setting

The fixed value query and modification have the same interface. The modification interface
can modify the fixed value. The query interface cannot. After the fixed value has been
modified, retreat to fixed value management interface and select the 'fixed value setting'
menu, press the Enter key to confirm the value after input the password '000000'; Pls modify
the fixed value referring to the fixed value table.

The fixed value setting is divided into several groups according to the function. Taking
the circuit protection as an example, the following setting groups are available.

Quick-break

Over-current |

Over-current Il

Post acceleration V¥

Zero sequence overcurrent |y

Low voltage protection
Overvoltage protection

Low frequency load shedding V|




A
Overload
Power direction

Decimation voltage v

PT disconnectio A

Others

'Other'includes as shown below, like setting PT CT ratio:

PT ratio 00100
CTratio 00050 v

. A
Zero sequence CT ratio

00001
Audio return delay v

0010.0s
Startrecording A

4. System managementincludes:

The system parameter is used to correct the measurement quantity; The address parameter is
the local address of the device in communication;The password modification is used to
confirm the operation authority of the machine. It can be debugged by the technician with the
operation authority, or press the enter key to save after the setting the parameters fixed value
according to the setting table, the initial password is 000000.The communication parameters
are used to set the communication baud rate; the time setting is used to modify the real-time
clock of the device itself; the remote signal parameter is used to set each switch value function
definition and the acquisition mode setting in the circuit; the operation parameter is used to
select the display mode of the device;

System parameter

Address parameter
Communication parameter
Password modification v




A
Telesignalling parameter
Operating parameter

5.The switch control mainly controls several devices connected to protection device by the
control circuit:

Internal circuit breaker

Internal circuit breaker
Status: Open

Control:




4. KPM83L Microcomputer circuit protection measurement and
control device
4.1 Overview
KPM83L Microcomputer circuit protection measurement and control device is mainly used for
circuit comprehensive protection, control and measurement under 35KV voltage.

4.2 Protection function

No Protection function No. Protection function

1 Quick-break 8 Zero sequence overcurrent
2 Two Sggg;gg:rgme limit 9 Overvoltage protection

3 Reverse time overcurrent 10 Low voltage protection

4 Overload 11 Low frequency load shedding
5 Post-acceleration 12 Power direction

6 Recloser 13 PT disconnection

7 Voltage extraction

4.3 Measurement and control

16 wire telesignalling digital input acquisition

Remote control of circuit breaker, signal output(alarm signal, protection action signal, power
disappearance signal, recloser action signal, quick-break signal, overcurrent action signal,
zero-sequence overcurrent signal);

IA, IB, IC, Ua, Ub, Uc, 1a2, Ib2, Ic2, UO, 10, P, Q, F, COS® medium analog value;

protection event sequence recording (SOE), Power loss is not lost.

4.4 Technical parameters

Content Low
Zero Post Low
Sr\:g;& sequence | Recloser | acceleratio fre?ouaedncy voltage Ovr%?éc():ltt_age
overcurrent n . protection p ion
Index shedding
Voltage fixed 0.1Un-
value 1Un 0.5Un-1.3Un
Current fixed Oln -
. valu.e 20In 0In -20In 0In -20In
Time fixed 1 0 | 0s-60s 0.02s- 1s 0s-60s | Os-60s
Fix value error <5% <5% <5% <5%
Optional fixed
value error <5%
Reclosing time 0.1s-25s
e 30°.4
Sensitive angle 5° 60°
Frequency error <0.01Hz
Low frequency
fixed value 46-54Hz
Low voltage
YOS OUn-
bloc\ljg}gglxed 1Undf/dt
df/dt blocking OHz/s -
fixed value 10Hz/s
Current
blocking fixed 0In-1In 0.1In-1In
value




4.5 Analog input

The analog input is: protection current la2, Ib2, Ic2, 10, used for overcurrent protection and
zero sequence overcurrent protection; measuring current 1A, 1B, IC for current monitoring and
power calculation; voltage Ua, Ub, Uc acts as a voltage blocking component and measures
voltage and power for overcurrent, direction, and low frequency load shedding; UO is zero-
sequence voltage input, used for determining the direction in zero-sequence protection; Ux is
the decimation voltage, as a reclosing gate checking non-voltage/ synchronism input.

4.6 Protection principle

1.Overcurrent protection Sensitive line
The device is equipped with three-stage current
protection, quick-break + two-stage definite time
limit. The current and time of each segment can

be set independently, and the control word can be
separately set to control the retreat of the protection
of this segment.

Any of phase current amplitude is greater than the setting value,

starts component action.

The current protection blocking components are: low voltage blocking, PT disconnection
blocking, direction locking, all of them can be set and retracted by setting.

The directional element adopts the 90° wiring mode, and the schematic diagram of the
directional component action range is as shown in the right (taking la as an example).

The logical block diagram of overcurrent protection is as follows:

Imax> oz

Sensitive line
>

Non-action zone

Ubc

Forward direction[ | —

Directional injut q

Umin<Uss —

Low voltage blocking input

2. Zero-sequence overcurrent protection
Zero-sequence over-current protection is set for the grounding system. When the system is a
small-current grounding system, the zero-sequence protection can be set to act on the signal,
the zero-sequence protection acts on the trip or signal, or can be selected by the control word,
and can be selected by control word whether to block by direction.
The direction of zero-sequence overcurrent is divided \Actionzone
into large current grounding system and small current
grounding system. In the fault of large current
grounding system, the zero-sequence current leads
the zero-sequence voltage 95°-110°. Sowe seta  Non-action zone
sensitive angle of 70 °, as shown on the right.
For the direction of the small current grounding system we use
the opposite action zone as the one above.
10 > 100z

) Sensitive angle

Sensitive line

Trip input__|And] BCJ action

Directional in

And Alarm outpuf|

-10-



3. Overload

Overload protection is mainly used in overcurrent caused by overload when the circuit is
abnormally operated. Overload protection can be set to trip or alarm, and the functions is set
by the control word.

4. Post-acceleration

The device is equipped with post-acceleration protection. The acceleration protection after
closing includes the manual close of the fault acceleration tripping and the automatic close of
the fault acceleration tripping.

Protection principle: The current after the reclosing is greater than the fixed value of
the post-acceleration will accelerate the tripping. The control word can be set to control
the acceleration and retreat of the protection.

5. Recloser

There are two ways to start the three-phase one-time recloser: protection start and non-
corresponding start. The function of recloser can be used or exited according to the setting
control word. When the recloser is not working, u can choose the fixed control word to exit.
The recloser mode can be selected by the setting control word to not check the synchronism
and non-voltage, or check the synchronism and non-voltage. Check the synchronous/ check
the line voltage without pressure is the extracted voltage. The recloser must be putin after the
charging is completed, the line is in normal operation, there is no external blocking reclosing
signal, and the charging is completed after 15s delay.

Recloser locking signal is: manual tripping and automatic tripping

6. Overvoltage protection

Overvoltage protection is to prevent the electrical equipment from being damaged by voltages
above 1.1Un for a long time. Overvoltage protection adopts line voltage in order to avoid the
use of phase voltage in the single-phase grounding caused by overvoltage protection mis
operation.

The logic block diagram of overvoltage protection is as follows:

And Tun BCJ action
_—

UmMax>Ubz

Overvoltage input

7. No-voltage protection

The no-voltage protection function trips according to the control word when it detects that the
power supply voltage drops below the set value. In order to prevent malfunction of the voltage
transformer circuit disconnection, the current blocking is added. The protection device output
is blocked when any phase current is greater than the blocking current setting.

The logical block diagram of the no-voltage protection is as follows:

Umax < Ubz

No-voltage input

And Tu BCJ action
o _

IMax< IBS

Current blocking

-11-



8. PT disconnection check

The device has a PT disconnection check function. It will send an alarm signal when detects
the PT is disconnected.

PT disconnection criterion:

@ There is a phase voltage less than a fixed value, and a phase current is greater
than 0. 04In, used to detect three-phase voltage loss and asymmetric disconnection;

@ The negative sequence voltage is greater than the fixed value, used to detect asymmetric
disconnection.

After satisfying any of the above conditions, the device reports that the PT is
disconnected after 3s delay.

The criterion @ is mainly used to determine the symmetry three-phase disconnection,
also as supplement of the asymmetric disconnection at the same time.

The current blocking condition is added to prevent the protection device falsely
transmitting an alarm signal when no voltage is applied during the debugging process.
The criterion @ is specifically used to determine whether there is PT asymmetric
disconnection.

9. Low frequency load shedding function

The device is equipped with low-frequency load shedding function with low voltage blocking,
current blocking and slip blocking. When the device is put into operation, if the frequency
exceeds its normal range (45Hz-55Hz), the low frequency load shedding function is blocked. If
the voltage is too low, it may be a fault state. The protection device should trip and block the
low frequency load shedding function. If the current is too small, it may not be caused by the
frequency reduction caused by this circuit. Even if the current is reduced, it still won't be
functioning, so the protection device will block the low frequency load shedding function too.
The A and C phases of the device with larger currents will be blocked. When the circuit is
started with a large load such as a motor, the system frequency is rapidly reduced, so the slip
lock is used.

10. Control loop disconnection

The device is equipped with a control loop disconnection monitoring function, which uses the
combined contacts of the closing and tripping relays to judge whether the control loop is
normal through software. When the fault occurs, the protection device will send control loop
disconnection alarm signal after 0.5 second delay.

11. Bus coupler

This device can be used for the bus coupler protection. If there are special requirements, pls
tell us before ordering.

-12-
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3. XM is the signal bus. In the DC control system, the signal bus and control bus can use the
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principle diagram
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X1 X5
01 o] |
—‘ —w Circuitrecloser
02 02
03 ‘ ~220V (Nor-) 03 | Empty terminal
04 ~220V (Lor +) 04 | manual closing 05
05 | Power supply + 01 X7
06 | Closer out 07 & lo1lo2] 1an
07 | Tripping out 37 Protection CT
b [03]o4| 1bn ourront
08 | Manual tripping 33 e loslos| 1on
09 | Remote control allowed 11 A lo7los| 1an
cr
10 | Protection tripping 31 e losliol 1cn current
X3 1| Zero sequence CT
7} Alarm signal output 10 |11{12] ion current
01 |RS485A 12 aha
02 |[RS4858B 13 w‘ Protecting action 1516
signal output
03 |MASK 14 Ux [17/18| Uxn [Circuit XT voltage
X4 5] No power supply signal U0 [19[20| UON us-bar XT no-vol
outpuf
16
o1 | 1| . Ua [21]22] Ub Bus-bar XT
quick-break action signal Voltage
02 } output X6 Uc [23]24 un
03 | || Over-current action 01 | Signal power + xo1
04 W signal output 02 | Close position signal
05| | Zero-sequence 03 | Open position signal
W overcurrent
06 action signal output 04 | distance Position 65
07 | I'| Reclosing action signal 05 | Signal reset 21
. output Fandcart test position
08 06 (upper knife)
Handcart test position
09 07 (lower knife)
10 08 | Grounding knife status
Spring without energy
" 09 storage
Recloser locking/manual
12 10 | tripping digital input
13 11 D
14 12 |DI2
15 13 |DI3
16 14 |DI4
17 15 | DI5
18 16 | DI6
19 17 | Manual closing digital input
20 18 | Signal power- X01

Fig 1 KPM83L Microcomputer circuit protection measurement and control device
terminal diagram (AC)
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KK Wiring point position

odel LW12-16D/49. 4021, 3N
Angle| 90° \ 45° | o 45’\ 90°| 220V
A PN ) e e S
B No. N
12 X
C 3-4 X
5-6 X
| 78 X
2PT 9-10
Ciruit WU+ v é
breake
MMM Re_oL X
— 1 R+__CH X
a Ub Uc
+[ Digitalinput__ |~
Dower Supply
X6-01
x7-01[ 1a “lalels Signal
R N O power +
x7-02[ 1 lRRR Ci i
- an ose position| e,
3 signal__ | X6702
5 Gpen position
x7-03| 1b | & s|s|s pen posl X6-03
3 distance
g o Position | X6-04 DO
x7-04f 1bn |2 voltage T Resat
3 g Signal reset | x6- <_buton |
. 3
Protection X7-05| 1c |~ o [ Handcarttest
2 [positon (upper krite] X —
5 [ Tana
X7-06[ len 2 [posiion ower knitef X6-07 (o—
5
2 [Groundnginie |y .
X7-07| 1A s ls
2 [Spring without
g ¢ |energy storage| X6-09 -
X7-08| IAn 5 - ‘manual inpping KK
H SR | Xe-1 Q.
]
Measuremen x7-09| 1c |3 DI X6-11 c—
q : , :
x7-10| 1cn [ 2 H :
g DI6 X6-1
3
Manual K
= dgiamput | X6=17 ©I0;
R n
Power
N Power | X5-01 I supply
3 supply +
Zero x7-11| 10 [2g il X5-05
S8
sequence( Exd Empty terminal| x5-03
cT T x7-12| 1o |72 - -
ARE | x5-02
x7-17] ux |2 12 [ manual =
ux §§ sl Cosng | Xs-04 016,
g
28 [=] [Remote control]
® x7-18[ Uxn |39 o | alouas | X509 510,
Manual tripping| x OfE
x7-19[ o | - =
uo ES Protection ALY
Es: Toopng | X5-1
& - ° o
X7-20) Uon Closerout | X —
al
Tripping out | X5-07 i —
Alarm - *|_|Swgna\power -
signal { x5-11 1__supply
output X5-12 —]
>
Protecting| A x5-13 c
action \ Q.
| signal Yo14 5
1= 5
2 r x5-15 a
5 sup?)@"!(ge&a\\ ]
X5-1 D o
=} S)
quick-oreak | 1] X4-01 -
1 ]
B output \ X4-02 Q@ o
3
ELE: W £ B O Over-current || X4-03 L
- sl actonsiana |\ | @
—_T— — - output X4-04. O o
z %z & g2 |3 3
828 = gle|= \r X4-05 o
ce
<1 sonatoutput | L[~ 70 o I
P03 g1g8 8
== 2 %= beecosing acior]\ 1| X4=07
» ] sgnalouput |\ |
T X4-08 -~

Fig 2 KPM83L Microcomputer circuit protection measurement and control device

wiring diagram ( AC)

-17-




5. KPM83T microcomputer transformer protection and
monitoring device

5.1 Overview

KPM83T microcomputer transformer protection measurement and control device is
mainly used for comprehensive protection, control and measurement of transformers
with voltage levels of 35KV and below.

5.2 protection function

No. Protection function No. Protection function
1 Quick-break 6 High voltage zero-sequence
overcurrent
2 Overcurrent | 7 Low voltage inverse time zero-sequence
3 Overcurrent Il 8 PT disconnection
4 Overload 9 Non-power protection
5 Inverse time overload 10

5.3 Measurement and control functions

14-way remote signaling is opened for collection;

Remote control of circuit breaker,signal output (alarm signal, protection action signal, power-
off signal,quick-break action signal,over-current action signal,zero-sequence over-current
action signal, overload alarm signal,self-trip signal,high-temperature alarm signal);
IA,1B,IC,Ua,Ub,Uc,la2,Ib2,Ic2,101,102,P,Q,F,COS medium analog;

protection event sequence recording (SOE).

5.4 Technical parameter

Index | Currentfixed | Time fixed fixed value Heat capacity | Prewarning heat
Content value value error coefficient  |capacity coefficient
definite time
overcurrent 0.2In-20In | 0S-60S <5%
Inverse time
overload 0.2In-20In 08 -60S <5% 10 = 2500 10 - 2500
definite time | 0.2In-20In| 0S-60S <5%
overload
High voltage zero | g 51 _ o010 | 05 -60S <5%
sequence overcurrent
Low voltage zero
soquencalmverse | 0.2In-20In| 0S-60S <5% 10— 2500
time overcurrent

5.5 analog input

The input analog values are: protection currents la2, 1b2, Ic2, 101 (high voltage side), 102
(low voltage side) for overcurrent protection and high voltage side zero sequence
overcurrent protection; measuring currents IA, IB, IC for current monitoring and power
calculation; voltage Ua, Ub, Uc as low voltage blocking components and measuring
voltage and power.

5.6 Protection principle

1. overcurrent protection

The device is equipped with two-stage (two-stage definite time) current protection. The
current and time of each segment can be independently set. The control word can be
set separately to control the retreat of the protection of this segment.
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After the amplitude of any phase current is greater than the set value, the component is
determined to operate.

The current-protected blocking element has a low-voltage blocking, and the blocking
can be set and retracted by a fixed value setting.

The logical block diagram of overcurrent protection is as follows:

| PRO> |PROSET
high voltage side |and

Umin< Uss | | LVERI

Low voltage blocking
Input

2. Inverse time overload protection
The current of the inverse time overload protection and time satisfy the graph shown in the
following figure:

1= K
C O (I/Tset) ? -1

note:

K---Heat capacity coefficient
Iset---Overload inverse-time start current
tmin---Minimum time

tmin - -

\4

Iset

3. High-voltage side zero-sequence overcurrent protection

The high-voltage side zero-sequence overcurrent protection is set for the grounding system.
Zero-sequence overcurrent protection is determined by the method of zero-sequence current
fundamental wave.

The zero sequence protection acts on a trip or signal and can be selected by the control word.
The logical block diagram of zero sequence overcurrent is as follows:

Trip input  |And BCJ action

10>10 SETﬂd Toverio_|

—_

[ £
|

And Alarm output
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4. Low-voltage side zero-sequence inverse-time overcurrent protection

The low-voltage side zero-sequence inverse-time over-current protection is determined by the
low-voltage side zero-sequence current fundamental wave method. The zero-sequence
protection action thousand trip or signal can be selected by the control word.

The action current vs. time graph is overloaded with the inverse time limit.

5. Overload protection

The overload protection of the transformer is mainly to prevent overcurrent caused by
overload when the transformer is abnormally operated.

6. Non-electricity parameter protection

Non-electricity parameter protection includes heavy gas,high oil temperature,abnormal
pressure ,and light gas alarm and oil temperature rise alarm. Among them,the pressure
abnormality is the protection trip mode or the alarm mode(trip/alarm), which can be
selected by setting the control word.

7. Control circuit disconnection

The device is equipped with a control circuit disconnection monitoring function, which
uses the combined contacts of the combined and trip relays to judge whether the control
loop is normal through software. When the fault occurs, the control circuit disconnection
alarm signal is issued after 0. 5 second delay.

8. PT disconnection check

The device has a PT disconnection check function,and the device sends an alarm signal when
it detects that the PT is disconnected. Criterion for PT disconnection:

@ 1There is a phase voltage less than a fixed value, and a phase current is greater than
0.04In, used to detect three-phase voltage loss and asymmetric power failure.

@ The negative sequence voltage is greater than the fixed value and is used to detect
asymmetric disconnection.

After satisfying any of the above conditions,the device reports that the PT is disconnected
after 3s delay.

Criterion @ is mainly used to determine the symmetry three-phase disconnection, and at the
same time to supplement the asymmetric disconnection. The current blocking condition is
used to prevent the protection device from falsely transmitting an alarm signal when no
voltage is applied during the debugging process.

Criterion ) is specifically used to judge the asymmetric disconnection of the PT.
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compere

5.7 KPM83T operating device (with anti-jump circuit)

S S

X1 X5
01 01] | o
m | [ [SelFipping output
E‘ ~220V  (Nor-) 03 |Power supply- 02
04| ! [~220v  (Nor+) 04| manual closing 05
X7
05| Power supply + 01
06| Closing out 07 la p10Z1an Protection CT
rotection
07| Tripping out 37| 'b_0304ibn current
08| Manual tripping 33 lc 0806icn
Remote control 1A 07081 An cr
09/ allowed 1" current
N - 1C 0910 Cn
10| Protection tripping 31 High voltage side
X3 1), 101[11]12)101n| £erqseqnence
o1l RS485A 2] ) [Alarm signal output 10213141 02n| Bér2age S
currént
15(16
02| RS4858 [13] | | Protecting action
03| MASK 14 w signal output 17118
UO [1920u0n | BusbarPT
15| I | Power-off supply
x4 Kw signal output Ua 2122Ub Bus-bar PT
101] 1 | Quick-break action Ue 324un voltage
02 w signal output X6
03| Over-current 01| Signal power +
04 w action signal output 02
05| | | Zero-sequence 03
21\ | overcurrent action
06 W signal output 04 |Distance Position 65
[07] I |overload alarm signall 05| Signal reset 21
08 w output 06 H“”"(Siﬁe‘?ﬁhﬂ‘éi“‘°"
Handcart test position
199 !'| self-tripping signal 07 (lower knife)
10 W 08 [Grounding knife status
1 High temperature 09 gﬁgr"ggy"s'&g'é‘e

|
! w alarm signal output

12 10 Over—tﬂeg)ﬁfgralure

13 17| Transtommer nef door
14 12] NpStetion t bopng.
15 13 protecion 5 tobmg/Aam
16 14| High temperature signal
17 15|D11

18 16 [Manual tripping digital input
19 17|Manual closing digital input
20 18| Signal power+ X01

S S

Fig1: KPM83T Microcomputer transformer protection measurement and control
device terminal diagram DC
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KK Wiring point position
A odel LW12-16D/49. 4021. 3N
B Angle] 90" | a5 | oo | 57 90 220v
BN T s e e o
C (SN N R D
12 4
CT Low 3-4 X
Voltage side| 1 -
Gircuit| e \JJ \)\J 5-6 X
breake sequence [ X
”Yl ”Yl 9-10| X
1 11-12 | X
1 Re__oL X
Ua Ub Ue o %
+‘ Digital input |-
power supply
Sigral ower
L S X7-01| la Q22 : sup%i:;nﬁjm X6-01e ‘
S 3
R I N B Empty terminal| X6-02
RIR|R|R
© X7-02| lan Empty terminal| x4-03
? Distance
L S x7-03 1b | & sls|s|s posiion | ¥6-04&
Protection 2 Signal reset | X6-05@-
g
® K704 lbn| g Voltage FandoariTest | 3¢ 040
g andcart
g S x7-05 lo | = working position| X6-076-
2 [Groundmg knie|
G | stats &
@ X7-06| lcn & | Spring without M
L = [energy storage <
3
. © x7-07| 1A | E S | retipping | X6~10@
g ¢ | ‘Gaemp | X6-11¢
© X7-08| IAn| & T |pamoeeset o | X6-126
Measurement 2 o
- e x7-09| 1c| 2 "H i P9 | X6-13@
H fgh tempera-
g tre Sgnal’ | X6-149
+ % X7-10| 1Cn o1 X6-150] ~
Manual trippin
M digital m%?.ltg X6-16@
Manual closin
N Sl ot 0| X6-17¢ @&t
@ ,_:ac- +[Control|
oz vk Contolpovier | X6=019 pover
2 A e x7-11|101 | 5% Supply )
29 dediel X o
=55 curren Control power
3a S X7-12|101n Toopher | x5-03¢
g3 T Selftripping | = 0o o
3 o /\ output X5-02¢ =™«
og Y 3 © [ manual closing | x5-04 D@
@ g &
= S
2 [Remote controll
S | allowed | X5-09¢ © @
a H
| Manual tripping| x5-086 oJT.
£ rotection w |
é e | x5-10@ ‘.-‘:m ‘
Qg \\/ Closing out | X5-06& ‘ OF| e}
35 Tripping out | X5-076 ol
@ I © X7-13| 102 |vsied
a5 Saro
% % 714 102 seque T xs-11 +Egnalptl)wer;
5] + S X7- 1 cufen Al | s supply
é% 1 jarm signal \ X512 = o
o0 Protection { X5-13&1—4
9g o w19 wo action signal \ [ x5-1 4@ o o]
uo 2o 7 X5-15
o x7-20 von| ® ., [action signal N o Zo
& “o1ol| 5
2 | Quick break| { X4-0191—4 s
& |action signal| \| x2-02e o 2ot
g g
2o 1 x4-03 2
action sianal \ [ 2020 oo
&
A xa-05 H
e\ | x4 2
Device Communication cetonsanal | L X4-06¢ © 6 e
interface - 3
power e overioad { X4-07gl—14 8
T ": 3 9 N action signal X4-089 o 2077
FEIEE] 2|2 2 | x4-09¢
Sa|R2 s Satvipng |
= signal outpul \ | x2-10e o o]
8|3 51818 el T x4-11e+—t+
? | 3 I et |\ |
s | £ Q2|2 Gutpt X4-126 o o
e R
A _

Fig2: KPM83T Microcomputer transformer protection measurement and control
device wiring diagram DC
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cOmMmpcere KPM83RFIMHGERIFNIEERE

+KM

il

Substation transformer protection box(DC220V)

|

o1)xs-01  BILJ

X os]x5- Self-tripping output
KK 09]x5-02 18y TBY pp! g. P
—0 @ (5 (CRTI, ! X5-0902 manual closing
- HBY Remote control allowed
HBJ —
01]x5-0] & E X5-0q07 GQL E Switching in holding circuit
W [ o |
Tripping position relay signal
HW

Closing position relay signal

TBJ T |
ﬁ R = “ﬂ’—@—a Tripping holding circuit
—Q @ = o BGJ | Primary equipment Remote control tripping
1LX L ]
= —
X510 Protection tripping
—1® @ 33{¥5-08 Manual tripping
REL (Rl = FTRT. vET) Alarm signal output
J2 Protection action
73fx5-13 X5-14734 disappearance signal output
J3

XM -X#  |Power-off signal output

Xoifxe-01 roofes—C DE®— Distance position
Button;s; TV
Xoifxe-18 x6-08z7 Signal reset
x6-0909 Handcart test position
Handcart working position
X6-04911
x6-oFa13 Grounding knife status
X6-04915 Spring without energy storage
x6-18a17 Over-temperature tripping
x6-1Fa19 Transformer gate trip
Non-electricity parameter 1
x6-14921 tripping
Non-electriity parameter 2
x6-14923 tripping/Alarm
xo-1$525 High temperature signal
x6-19927 Ki DI1

K ="' |

X6-1 >—<q2.7 ) @—‘ Manual tripping digital input|
KK ittt ot |

X6-1 >—<~m :) @—‘ Manual closing digital input

Circuit breaker manual split switch KK

) ) Mod:
Substation transformer protection box(DC220V) o0 LW12-16D/49. 4021. 3N
o Anglel 90" [ 45" [ o° | 45| 90 |pc220V]
ZafPxa=o1 xa-of7a2 2 ‘Quick-break action signal output ) SW[*:,';MJD'ECS Distance | In-place~{2¥CNNS\. {2 oy
JJ2 N . Termina — —
503 waiodaa@  |Over-current action signal output No NIEEVZ
JJ3 Zero-sequence overcurrent action -2 X
745%4-05 X4-04746 signal output 3-4 X
JJ4 .
74X4-07 xa-of7a8 Overload alarm signal output 5-6 X
JJ5 - . -
Taxa-07 FYREY. oo Self-tripping signal output ; ?o < X
JJ6 ) ) -
75iPxa-11 Xa-1%752 2 High e alarm signal output T-12| X
R+__CL X
R+__CH X

Note:
1. Distance position means: if the control through the internal processing of the protection device, it is distance. The internal processing
is not through the protection device is in-place.
2. This circuit diagram is in DC operation. If it is AC operation, please specify when ordering.
3. XM is the signal bus. In the DC control system, the signal bus and control bus can use the same power supply; if there is a separate
signal power supply in the system, the voltage level (DC220V or DC24V) must be specified when ordering.
4. The self-trip is non-electrical parameter protection ( Transformer net door tripping, over temperature tripping, non-electrical parameter
protection 1 tripping) tripping output, 2LX is blocking contiguous;
5. 'Non-electrical parameter protection 1 tripping' is the tripping signal, which can be used as the “heavy gas tripping” inlet for oil change,
its tripping output is self-trip (BTJ);
“Non-electrical parameter protection 2 tripping” selects trip or alarm by control word. It can be used as a "pressure release" inlet for oil
change and a protection trip (BCJ) for trip output.
‘Non- electrical parameter 1" and "non- electrical parameter 2" cannot be used as a alarm signal.

Fig3: KPM83T Microcomputer transformer protection measurement and control

device control principle diagram

-23-



5.8 KPM83T AC operation device (Without anti-jump circuit)

S S

X1 X5
01 01] | o
m | [l | [Seftipping outout
E‘ ~220V  (Nor-) 03
04| ! [~220v  (Nor+) 04| manual closing 05
X7
05| Power supply + 01
06| Closing out 07 la p10Z1an Protection CT
rotection
07| Tripping out 37| 'b_0304ibn current
08| Manual tripping 33 lc 0806icn
Remote control 1A 07081 An cr
09
allowed 1" current
N - 1C 0910 Cn
10| Protection tripping 31 High voltage side
3 Tl 101[11]12)1 01| Zero sequence
01/ RS485A ?W /Alarm signal output] 102/1314102n gg’g%&i %9
curre
15(16
02| RS485B [13] || Protecting action
03| MASK 14 w signal output 17118
UO [1920u0n | BusbarPT
15| I | Power-off supply
X4 Ww signal output Ua [21)22Ub Bus-bar PT
101 1| Quick-break action Uc 32dun voltage
02 w signal output X6
031 Over-current 01| Signal power +
04 W action signal output 02| Close position signal
05| | | Zero-sequence 03| Trip position signal
21\ | overcurrent action
06 W signal output 04 |Distance Position 65
[07] I |overload alarm signall 05| Signal reset 21
08 w output 06| Mandcarttest position
09 07 Hand(‘cartleflao)smun
ower knife

w‘ Self-tripping signal

10 08 |Grounding knife status
" Spring without
11| 1| Hightemperature 09| Shery Storage
2] W alarm signal output 10| Overiemperature
ripping
13 11| Transigrmer netdoor
Non-electricity parameter
14 12| "protection 1 tripping
Non-electricity parameter
15 13| protoction 2 tHepng/ABIM
16 14| High temperature signal
17 15|D11
18 16 |Manual tripping digital input
19 17 |Manual closing digital input
20 18| Signal power+ X01

S S

Figd KPM83T Microcomputer transformer protection measurement and control
device terminal diagram AC
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KK Wiring point position
A odel LW12-16D/49. 4021. 3N
B angiel 9o | a5~ [ oo | 45 90 220v
c BN T s e e o
Noo N — [N T/ [—
12 X
CT Low 3-4 X
Voltage side| 1 -
Gircuit| e \JJ \)\J 5-6 X
breake sequence 7-8 X
”\q“fl 910 | X
1 11-12 | X
1 oL X
Ua Ub Uc o <
+‘ Digital input |-
power supply
y T o 1o o Sional power - ]
' S X7-01| 1la -l sl ol|= PR e | X601
N R R ¢ [ Close posifion | y s~
SRR signal
S x7-02| | Trip posifion
an Folanal X6-03
? Distance Y
. 2 © X7-03| Ib § s| 2|38 |s position | X6-046-
Protection g Signal reset | X6-05@-
S
© X7-04/ lbn| o Voltage Fandcartest |y, g 4q
3 landcart
. o x7-08| 1o | working postion X6-07
O [Grounding knife
= status X o
@ X7-06| lcn & | Spring without M
hs S | energy storage i
3
. © x7-07| 1A | E S | retipping | X6~10@
4 8| gawetp | X6-118
© X7-08| IAn % T |pamoeeset o | X6-126
Measurement 2 aramer 3 moin
- e x7-09| 1c| 2 "H i P9 | X6-13@
5 igh tempera-
g tre Sgnal’ | X6-149
+ S X7-10| 1Cn o1 Xo_1501 .
Manual trippin
M digital m%?.ltg X6-16@
Manual closin
N Sl ot 0| X6-17¢ @&t
@ ,_:ac- +[Control|
oz vk Contolpovier | X6=019 pover
2 < g S X7-11|101 | 39 supply +
s ero X5-05@
Q= oy
=8 cltrent ] -
g % 1 o X7-12/101n Empty terminal | X5-03@- o
- Self-trippin
8w /\ output | X5-02& =™
a o
3“’ Y g manual closing | X5-04@- D@
2 [Remote control| -
S| allowed | X5-09¢ @
°
3 | Manual tripping| X5-08@ D ®
£ rotection w |
é Topng | X5-10@ \.-‘:w ‘
Qg \\/ Closing out | X5-06& ‘ OF| e}
35 Tripping out | X5-076 ol
@ I S X7-13| 102 v&%:;e
a s Sero
29 saquer X511 + [Signal power |
(] 8 T S X7-14| 102n| cyiren] Alarm 5'9"5'\ A L__supply |
3 - X5-12 T o
® 2 1 x5-13e}—1
o) g_ Protection \
action signal - [
=3 < x7-19| wo |, 9 X5-14& e o
uo caue 1 x5-15
& x7-20| von| © , |2cton signal \J X5-1 o Lol
& ool 5
2 | Quick break| { X4-0191—4 s
o [action signall \ x4-02¢ 2o
2 s
2o 1 x4-03 2
action sianal \ [ 2020 oo
&
Device Communication ecton sanal X4-06e d § Lan!
interface =
power e Querioas ‘{ x4-07gl 14 %
77 5135 action signal | y4_0se o 2o
So |20 Py P 2 o 1 X4-09
Q2 |_2 | ® | = Self-tripping \ L4
= signal outpul \ [ x4-10e o o1
™
3|3 122 b |\ X4711€}—3
7 2l e |2 s |\
= = 2 2| R Gutpt X4-12¢ ° o
s
N _

Figs KPM83T Microcomputer transformer protection measurement and control
device terminal diagram AC
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6. KPM83TD Microcomputer transformer differential
protection device

6.1 Overview

KPM83TD microcomputer transformer protection device is mainly suitable for comprehensive
protection and control of transformer differential of 35KV and below.

6.2 Protection function

No. Protection function No. Protection function
1 Differential quick-break 3 CT disconnection checking and
protection blocking function
2 Ratio differential protection for 4 Non-electrical parameter
second harmonic braking protection

6.3 Measure and control function

12-wire remote signaling digital input for collection;

Alarm signal (alarm signal, protection action signal, power disappearance signal, reclosing
action signal); display unbalanced currentin real time.

6.4 Technical Specifications

1. Differential quick-break protection: current setting: 2In-12In, fixed value error: <5%.

2. Ratio differential protection for second harmonic braking: overcurrent setting: 0.2In-10In,
fixed value error: <5%

6.5 Analog input

lah, Ibh, Ich, lal, Ibl, and Icl are the differential protection output currents on the high and low
voltage sides as the differential protection quantity.

6.6 Protection principle

1. Differential quick-break protection

When the difference current is greater than the set value, it indicates that there is a serious
fault inside the transformer. The differential protection should be immediately actuated and
tripped without any braking. The differential current quick-break protection action setting
should be set to avoid various unbalanced currents and inrush current setting.

2. Ratio differential protection of second harmonic braking

Differential protection with ratio braking, the action characteristics are as shown:

lop A

note:
Isdset lop---the difference current of the same
phase on each side (calculated)
K2 Ires---Brake current (maximum of the three
Action area side currents of the maximum difference
Brake zone
current phase)
Is1,Is2---inflection points 1, 2 (set by the
Icdset K1 user)
K1,K2---two-segment line slope (set by the
user)
Isdset---differential current speed
Is Is Ires determination
Icdset---rate differential setting

v
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3. Second harmonic blocking principle

The device uses the ratio of the second harmonic to the fundamental wave in the three-phase
differential current as the criterion for the magnetizing inrush current. When the second
harmonic ratio in any phase differential current is greater than a fixed value, that is, the
blocking condition is satisfied, the three-phase ratio differential protection is blocked.

4, CT disconnection blocking

The conditions for determining the CT disconnection are:

@ One of the three-phase currents on one side is reduced to zero, and the other two-phase
currents and the other two sides are unchanged.

@The maximum phase current on this side is greater than 0.2 |E.

®The maximum phase current (three sides) is less than 1.2 |E.

@ The alarm signal will be sent after the line is disconnected, and the differential protection
can be selected to be blocking or not according to the control word; The CT disconnection
criterion is useful for CT sudden disconnection, but does not work for the CT contact
resistance gradually becomes larger till disconnection, it can play the role of CT disconnection
alarm because of the differential flow alarm.

5. Current phase and balance compensation on each side of the transformer

In order to eliminate the unbalanced current caused by the CT ratio selection on each side of
the transformer, it is necessary to calculate the adjustment coefficient in the medium and low
voltage side current loop of the transformer, and input the device to completely compensate
the unbalanced current caused by the software.

The secondary current phase of the current transformer on each side of the transformer is
corrected by software. This device can perform phase correction on the Y/A 11 wiring mode.

6. Non-electrical parameter protection

Non-electrical parameter protection includes heavy gas, pressure-regulating heavy gas, light
gas, pressure-controlled light gas, pressure release, and high oil temperature.

7. CT wiring points

Noted when wiring the CT, the direction of the flow to transformer is the positive direction of
the current on each side.
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Fig 1: KPM83TD Microcomputer transformer differential protection device
terminal diagram
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Fig2: KPM83TD Microcomputer transformer differential protection
device wiring diagram
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1. BCJ is the differential protection exit relay;
2. Differential input trip is a hard contact set to block differential protection.
ransformer differential protection box(DC220V)
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Fig3 Microcomputer transformer differential protection device control principle diagram
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7. KPM83C microcomputer capacitor protection measurement and

control device
7.1 Overview
KPM830C microcomputer capacitor protection measurement and control device is mainly
used for comprehensive protection, control and measurement of capacitors with voltage
levels of 35KV and below.
7.2 Protection function

NO Protection function NO Protection function
1 P e
2 Over current Il segment 7 Discharge PT over voltage
3 Over voltage protection 8 Zero sequence over current
4 Low voltage protection 9 Imbalance zero sequence over current
5 Zero-sequence over voltage 10 PT disconnection

7.3 Measurement and control functions
14 remote signals digital input collection, device remote signal displacement, accident remote
signal. The name and alarm mode of the remote signal can be set by the user according to the
actual requirements.

Circuit breaker remote control split signal exit (alarm signal, protection action signal, power
supply disappear, unbalanced zero sequence overcurrent, overcurrent action signal, zero
sequence overcurrent action signal,unbalanced zero sequence overvoltage signal);
IA, 1B, IC, Ua, Ub, Uc, Ia2, Ib2, Ic2, U0, 101, 102, P, Q, F, COS medium analog;

protection event sequence record (SOE), etc.
7.4 Technical Specifications

Index | Voltage/Current fixed

Content value Time fixed value Fixed value error
Overcurrent protection 0.1In-20In 0s-60s <5%

Zero sequence

overcurrent protection 0.11n-20In 0s-60s <5%
No-voltage protection 0.1In-20In 0s-60s <5%
Qvervoltage protection 0.1In-20In 0s-60s <5%

7.5 Analog input

The input analog quantity is: protection current la2, b2, Ic2, as the overcurrent protection
quantity; measurement current IA, IB, IC is used for current monitoring and power calculation.
Ua, Ub, Uc are bus PT voltage inputs, UO is zero sequence voltage input, Ubp1, Ubp2 are two
sets of capacitor unbalanced voltage inputs.

7.6Protection principle

1. Overcurrent protection

The device is equipped with two-stage definite time characteristic overcurrent protection,
which is used to cut off the fault between the capacitor bank and the circuit breaker and the
internal fault of the capacitor.

When the maximum current is greater than the set value, the protection is actuated after a
delay. The protection logic block diagram is as follows:

| MAX > | PROSET

Overcurrent protection & TseT BCJ action
. input |
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2. Zero-sequence overcurrent protection
Zero-sequence overcurrent protection is set for internal faults in a capacitor bank with a single
delta connection.
When the zero-sequence current is greater than the set value, the protection is actuated after
a delay. Protection logic block diagram is same with phase-to-phase overcurrent protection.
Action criteria are as follows
Zero sequence overcurrent protection: 310>310set T>Tset
3. Zero-sequence overvoltage protection
When the capacitor bank adopts single star connection, the internal fault of the capacitor bank
will cause the opening triangle overvoltage; when multiple capacitors are cut off, the three-
phase parameters of the capacitor bank are asymmetrical, and the zero-sequence voltage will
appear relative to the neutral point of the capacitor bank. The installation of zero-sequence
overvoltage protection can quickly remove faults and effectively protect normal capacitors.
The protection logic block diagram is as follows:

U0 > UPROSET

zero-sequence | &
overvoltage input

BCJ action

4. over-voltage protection

Overvoltage protection is to prevent the capacitor from being damaged by a voltage of 1.1Un
or higher.

Acircuit breaker closing criterion is added to the overvoltage protection.

5. No-voltage protection

When the busbar loses power due to system failure, but the capacitor terminal voltage has not
been discharged below 0.1Un, if the incoming line is coincident and the busbar is charged, the
capacitor may be subjected to high voltage and damaged. Therefore, the no-voltage
protection should be installed to cut off the capacitor bank when the busbar loses voltage.

In order to prevent malfunction of the voltage transformer circuit disconnection, the current
protection is added with current blocking. When any phase current is greater than the blocking
current constant value, the protection outputis blocked.

The maximum voltage in the protection reaction Uab, Ube, Uca, the setting voltage can be
0.5Un, the setting delay should be less than the action delay of the incoming reclosing or the
backup power supply.

To prevent the malfunction of the voltage loss protection when the capacitor is not put into
operation, the circuit breaker trip block is added.

6. Unbalanced voltage, current protection

Unbalanced voltage/current protection is used to quickly remove internal faults in the
capacitor bank.

= - Ibp unbalanc
e
current
- Ibpn
YML Qi@ pr Unbalanc
*oones ]
voltage
YMN &—a Ubpn
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7.7 KPM83C DC operation device ( With anti-jump circuit)
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06| Closing out 07 IA 07081An | Measurement
07| Tripping out 37 IC g1aicn CT current
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'sequence current
10|Remote control allowed31 Uoxi[1516lubxtn usg?alzréc?d
X3 | Alarm signal U1 18umer  Cronencsd
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no-vol
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Fig1 KPM83C Microcomputer capacitor protection measurement and control
device terminal diagram DC
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Fig 2 Microcomputer capacitor protection measurement and control
device wiring diagram DC
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1. Distance position means: if the control through the internal processing of the protection
device, itis distance. The internal processing is not through the protection device is in-place.
2. This circuitdiagram is in DC operation. If itis AC operation, please specify when ordering.

3. XM is the signal bus. In the DC control system, the signal bus and control bus can use the
same power supply; if there is a separate signal power supply in the system, the voltage level
(DC220V or DC24V) must be specified when ordering.

Fig 3 KPM83C Microcomputer capacitor protection measurement and control
device control principle diagram DC
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7.8 KPM83C AC operation device (Without anti-jump circuit)
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Fig 4 KPM83C Microcomputer capacitor protection measurement and control
device terminal diagram AC
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Fig 5 KPM83C Microcomputer capacitor protection measurement and control
device terminal diagram AC
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8. KPM83M Microcomputer motor protection measurement and

control device
8.1 Overview
microcomputer motor protection measurement and control device is mainly used for
comprehensive protection, control and measurement of asynchronous motor with voltage
level of 35KV and below.
8.2 Protection functions

No. Protection function No. Protection function
1 Long startup time protection 8 Two-segment negative sequence
Overcurrent
2 Two-segment overcurrent protection 9 Overvoltage protection
3 Overload 10 Low voltage protection
4 Inverse time overcurrent 11 Zero-sequence overvoltage
5 Short circuit protection 12 Overheat protection
6 Zero-sequence overcurrent 13 Self-starting function
7 PT disconnection Monitoring 14

8.3 Measurement and control functions

16 remote signals digital input collection.

Circuit breaker remote control split and closing, signal exit (alarm signal, protection action
signal, power supply disappear signal, short circuit action signal, overcurrent action signal,
zero sequence overcurrent action signal, overload alarm signal, no-volt protection signal);
IA, IB, IC, Ua, Ub, Uc, l1a2, Ib2, Ic2, U0, 101, 102, P, Q, F, COS medium analog; protection event
sequence record (SOE), etc.

8.4 Technical Specifications

H Current fixed Time fixed Fixed value ca%:?ctity
Content value value error coefficient

Zero-sequence Overcurrent 0.2In-20In 0.1s-60s <5%

Definite time Overload 0.2In-6In 0s-60s <5%

High voltage side zero- 0

sequence overcurrent 0.2In-20In i <5%

Low voltage side zero-sequence

inverse time overcurrent 0.2In-20In i <5% 10-2500

8.5 Analog input

The input analog quantities are: protection currents la, Ib, Ic, 101 (high voltage side), 102 (low
voltage side) for overcurrent protection and zero sequence overcurrent protection; measuring
currents IA, IB, IC for current monitoring and power calculation; voltage quantities Ua, Ub, Uc
as low voltage blocking components and measuring voltage and power.

8.6 Protection principle

1. overcurrent protection

The overcurrent protection of the motor includes: two-stage overcurrent protection (maximum
current is protection amount), two-stage negative sequence overcurrent protection (negative
sequence current is protection amount), these three kinds of protection are not used during
motor starting (The overcurrent during startup is protected by short circuit protection and the
long startup time protection), the protection will be put into use after startup.

The action criterion is:

@ The circuit breaker changes from separating to closing and stays in the closing position.

@ I PRO>1PROSET

T>Tset
| PRO SET, TSET are the setting values of current and time of each segment. The overcurrent
protection logic block diagram is as follows:
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IPRO > IPROSET

dugnd working & ;I—SET
action
Current protection

put into use

2. Short circuit protection
The short circuit protection can reflect the phase-to-phase short circuit of the generator and
can also be used as the stall protection of the motor. Because the short-circuit current is even
lower than the normal current during startup, the short-circuit protection is different during
startup and during operation, so two fixed values are set:
The short-circuit protection fixed value during startup and the running process. In general, the
running value is half of the starting value.
The logic block diagram of short circuit protection is as follows:

| MAX > | DLQD ]

During startup &

Short circuit protection
utinto use E— TioL .
or BCJ action

| MAX > |DLRUN

During working

3. Long startup time protection

The starting process of the motor starts as shown in the figure below. The current starts to
increase rapidly from zero to several times of le, then it is lowered and gradually stabilized
until it reaches the running state. Another curve in the figure is abnormally started, and the
current cannot be smoothly lowered to le sides. The case where the startup time is too long is
formed.

A
|
ong startup time
Normal
1.125le / —
le /
TO 1 TST T

Long startup time will cause the motor overheating and harm the motor. A trip will occur when
the startup process exceeds the set value. First, the shutdown process, startup process, and
operation process are briefly described as follows:
When the maximum current of the three-phase current is less than the no-current setting, it
enters the stop state;
in the stop state, if the currentis large, the flow enters the start state;
the criterion from the start state to the running state is as follows:

lop<1.12le and T>0.5TST

T>1.5TST

lop is the working current, le is the rated current of the motor, and TST is the set starting time.
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The motor will enter the running state when any of the two conditions is met.
Long startup time protection is the protection of the motor for being starting for a long time.
The protection criteria are:

IMAX>1.121e

T>KSTTMAX * TST

IMAX is the maximum current maximum, and KSTTMAX is the time coefficient for long startup
time.
4. No-volt protection
When the grid voltage decreases, the output torque of the motor decreases with the square of
the voltage, and the current absorbed by the motor increases, and the voltage drop across the
impedance of the power supply network increases accordingly. Low voltage protection should
be installed on secondary motors and motors that are not allowed to self-start. The no-volt
protection can be putin or out of use by a soft platen.
There are two types of no-volt protection. One is that only one time limit (no-volt |) acts on the
local machine; the action criterion is:

U<UsetT>Tset
Uset, Tset are the setting values of voltage loss and time respectively. U is any line voltage.
The logic block diagram of the no-voltage | is as follows:

UmMax < UL1
Duri ki T
uring working j TUL1 BCJ action

No-volt | putinto use

The other one has two time limits (no-volt Il section), the general | time limit switches off the
secondary motor or the segment switch, and the Il time limit switches off the important motor
(or the protection device itself). The no-volt Il section is blocked by the current and the circuit
breaker position.

The logic block diagram of the no-volt |l section is as follows:

UMax< UL2
;JLzZ Saic ’
- logic 2

No-volt Il section
putinto use

During working

Currentin

T1 trip N
logic T1 trip

Tul21 putin use

5. Zero sequence current protection, zero sequence overvoltage protection

When the zero sequence current (zero sequence voltage) is greater than the setting value and
the protection action is performed after the set time, whether the action is tripped or not can be
selected by the user. The action criteria are as follows:

Zero sequence overcurrent protection: 310 > 310set T >T set

Zero sequence overvoltage protection: 3U0 > 3UOset T>T set

See the overcurrent protection logic block diagram for the zero-sequence overcurrent (zero
sequence overvoltage) protection logic block diagram.

6. Inverse time overcurrent protection

The action current and time satisfy the graph shown in the figure below:
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t A} ! K

: = 2 _
(1/Tset) 1 K-Heat capacity coefficient

Iset-Inverse time current

Tmin-Minimum time

tmin - -

7. Overheat protection

The overheat protection accurately reflects the accumulation inside the motor by means of the
heating model of the motor. When the heat of the motor accumulates to the trip value, the
motor is tripped.

The allowable running time of the motor is as follows:

2
_ T 1 1
= _ 1 2
1,.° -1.05 Lo =q Kix| 77 # KX 7=

e e

11 and 12 are positive and negative sequence currents, le is the rated current, and T is the
motor heating time constant.

K1 is the positive sequence current component coefficient, and K2 is the negative sequence
current component coefficient.

Because the effects of the positive sequence components are different during startup and
operation, K1 has two values: 0.5 in startup and 1 in running.

The action curve is basically the same as the action curve of the inverse time overcurrent
protection (please refer to the inverse time overcurrent protection).

The overheat protection action will lock the remote control until the heat accumulation drops to
50% of the action value. In order to facilitate the test, the "test position" is set to enter.

8. Overload

Overload protection is mainly to prevent overcurrent caused by overload when the motor is
abnormally running. Overload protection can be set to trip or alarm, and the function is set by
the control word.

9. Overvoltage protection

Overvoltage protection is to prevent the electrical equipment from being damaged by voltages
above the rated voltage for a long time. The logic block diagram of overvoltage protection is as

follows:
o] T

UMax> Ubz

Over-voltage input

10. Self-start function

After the no-volt protection action, if the voltage is restored and the self-starting function is
input, the motor circuit is closed after the delay and enters the running state.

11. Notes

Because of the inverse time function, the device has a longer heat dissipation time during the
test, so a “test position” input is added. When the test is started and accessed, the heat
dissipation time is shortened, which is good for the test. It is not performed during operation.
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8.7 KPM83M DC operation device (With anti-jump circuit)

X1
01 ‘ ~220V  (Nor-)
02
03‘ ~220V  (Lor+)
04

X3
01| RS485A
02| RS485B
03| MASK

X4
|01] I | Short circuit action
02 W signal output
E || Over-current action
04 w signal output
05| | | Zero-sequence
—w overcurrent action
06 signal output
07] I| Overload alarm
Ew action signal output
199] 1| No-volt protection
10 w action signal output
11| 1| No-volt Il section
7} switch to secondary|
12 motor output
13
14
15
16
17
18
19
20

S

X5

01} | | No-volt Il switch

lo2| w to section output

03| Power supply - 02

04| manual closing 05

05| Power supply + 01 X7

06| Closing out 07 la 0102 lan .

07| Trippingout 37 b [03[04 1bn | Frorection CT

08| Manual tripping 33 Ic |05(0§ Icn

09|Remote control allowed11 IA 0708 IAN | Measurement

10| Protection tripping 31 IC [pofto|ICn| CT current

1] 10 [1112] 10n |2er0 seduence CT

E w Alarm signal output 3hd

|13].'| Protecting action 15016

12| )| signal output 17h8

15| 1 | Power-off supply U0[19[29 UOn) Bu"sél?\?or‘tPT

EW signal output Ual122Ub | Bucom T
<6 Ucpapqun | Vvoltage

01| Signal power +  X01

02

03

04| Distance Position 65

05| Signal reset 21

06| " mnert

07] " ignerenier "

08| Grounding knife status

09 Springgg?ggéenergy

10| Self-start input

11| Test position

12|DI1

13/DI2

14|DI3

15/DI4

16| Manual tripping digital input

17 | Manual closing digital input

18| Signal power+ X01

Fig 1 KPM83M Microcomputer motor protection measurement and control
device terminal diagram DC
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KK Wiring point position

A lodel LW12-16D/49. 4021. 3N
5 Angle] o- | 45°] 90°[ 220v
Termina ching-n]~ g-in_[Oreer) Red
c No — Pl 1-—
g 1-2 X
s 34 X
= 1 5-6 X
CICd X
] 3 910 X
g KYE le 1 11-12| X
+ = oL X
Ua Ub Uc o <
+[ Digal input | -
power supp!
o >0 O Signal power | X6-01& ‘
® X7-01 la slslals su?;p\yfmnnc
i O O B S erminal
g, © X7-03 lan | P Empty terminall X6-02
Q g Empty terminal] X6-03
g. © X7-03 Ib 5 3|3 |8 |5 D‘S(_a‘,,ce X604 . «
o position 4e
9' © X7-04 lbn 5 Voltage Signal reset 5ol [Reset button;
2 Handcart test
o o x7-08 Ic osition 6o —1
O Handcart X6-07%
& | working position A —
1 © X770 ten & | knife status | X6-089 —
= [Spring without |
o x7-01 1A |E S’ |energy storage| R ZL—‘P
= 2 'g Self-start input| X6-10s- oo 4
< S ap
s S x7-04 1An |8 o | Testposition | X6-11 >
2 3 5 X6-129 4
c - ® x7-04 IC |5 gL o © N
° 5 = : :
3 x7-1q 1cn | S DI X6-150 —
@ - - S
S Manual trippin
3 Gigiial input ) X6~ @ @«
Manual closin
pi igital mput 0| X6-17&
5 Contolpower | 3 oo *%g“w‘g"
. B [contatpower | o —  oeply
- 2
N T x7-11 10 EH Troph " | x5-03@
3 29 9 [Manual Closing X5-04e-
o 1 e x7-13 1on | 3 N 9 X
» 1 2 [Remote control| y
@ B S| allows X5-09%%
o _ 3 o [~ Manual
2 © x7-19 U0 |52 & Manu X5-0
) uo 53 & [Protection |y
3 x7-24 Uon |®| tripping S
o 8 Closing output| X5-06
q Tripping output] X5-07@
M Aam T X518 + [Signal power] -
signal \ — __suppl
output X5-1 s o
Protection | I X5-13e+—}
action \
signal X5-14& »o—
Power-off |\ X5~ 150+— 5
Slona | \[ x5 1 o 5o
‘(5/)» Short cicuit| \ | X4-0101— g
Q! action signal N graress o 5 o—H
5 P
o [Overcurrent { X4-038— <
2. [action signall \ | x4~ 04e o 3o
2 Zerosequ [ 1 X4-05@— 8
= 3
overeument \] X4-06¢- S
H
Overtoad |\J| X4-07e1— 5
action signal \ | o o ol
Devica powe] Communication No-volt |7 X4-09%9{—
supply interface action signal \ [ 21 00 o ol
&b No-vot I 11
= Tl=T 153 ety | [ X110
KRR 2g |3 o 5 fo secondary X4-120-
T Nowok T X5-0%
3|y 518 2 s |\ X5-0%}———«
e ? | T
% | % R | R
> L9 i —
power S

Fig 2 KPM83M Microcomputer motor protection measurement and control
device wiring diagram DC
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+KM —KM
T Asynchronous motor protection box DC220V T
KK 1BJ
TBJ
%@@ osfis-0s ﬂ X5-0402 Manual closing
— - HBY Remote control closing
HBJ
011x5-05 UG E X5-0807 °~L¢.—|F [Qﬁa Closing holding circuit
TWJ Tripping position relay signal
Hi Closing position relay signal
TBJ
- TEJE X5-0937 Qﬂ’—@*% Tripping holding circuit
11)X5-09] T .
®® B0J | Primary equipment Remote control tripping
1LX L= - -
37fx5-10 Protection tripping
@@ 33fx5-08 Manual tripping
731fx5-11 = X5-14732 Alarm signal output
J2 Protection action
TIYHS-13 X5-14734 disappearance signal output
XM T N FCR i -XM | Power-off signal output

T KK }

Xo1fx6-01 beoji"s—@ ' Distance position
Button;s, -
Xoifxe-18 x6-0F71 Signal reset
Handcart test position
X6-04909 (Upper knife gate)
Handcart test position
X6-04911 (Lower knife gate)
x6-08913 Grounding knife status
Spring without energy
X6-09915 ) storage
LX X
X6-194917 Self-start input
3LX .
x6-1Fo19 Test position
X6-14921 D1
x6-14923 DI2
X6-14925 DI3
X6-14927 KK DI4
x6-18929 Kl@i’ Manual tripping digital input|
o §ii® ©— Manual closing digital input

Circuit breaker manual split switch KK

odel
Asynchronous motor protection box DC220V _ LWwn2-16D/49. 4021 3N
Anglel 99 | 45 | o° | 45| 90 |pC220V]
JJ1 Short circuit action signal SwitchinglIn-place | pistance  In-placa={2"1eh"9 o
7atfxa-o1 xa-of742 Sutpat - 0 (%] Termina o Detance| P n_jereen Red
JJ2 Over-current action signal| @ No — | N\ Y /| —=
7a5§xa-05 Xa-oq7as output 3 P
JJ3 Zero-sequence overcurren — X
744405 Xa-04746 action signal output o 3-4 X
JJ4 Overload alarm action | S
Ta{x4-07 X4-04748 signal output g 5-6 X
JJ5 No-volt protection action | =
7aXa-09 Xa-14750 signal output 7-8 X
JJ6 No-volt Il section switch fo| o = 9-10] X
75iETT xa-14752 seconda?y motor output | £5°
TFD No-volt Tswitchto — |22 11-12| X
T54%X5-01 X5-04754 Segmentation output | =@
R+__CL X
Note: R+__oH X

1. Distance position means: if the control through the internal processing of the protection device, it is
distance. The internal processing is not through the protection device is in-place.
2. This circuit diagram is in DC operation. If it is AC operation, please specify when ordering.
3. XM is the signal bus. In the DC control system, the signal bus and control bus can use the same
power supply; if there is a separate signal power supply in the system, the voltage level (DC220V or
DC24V) must be specified when ordering.

Fig 3 KPM83M Microcomputer motor protection measurement and control

device control principle diagram DC
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8.8 KPM83M AC operation device ( Without anti-jump circuit)

S S

X1 X5
01 ~220V  (Nor-) 01| | | No-volt Il switch
(02| ‘ 02 w to section output
oal) =220V (Lor+) 03
04 04| manual closing 05
05| Power supply + 01 X7
06/ Closing out 07 la |01/02 lan
Protection CT
07| Tripping out 37 Ib |03(04 Ibn current
08| Manual tripping 33 Ic |05(0§ Icn
09|Remote control allowed11 IA 0708 IAN | Measurement
10| Protection tripping 31 IC [pofto|ICn| CT current
X3 1] 10 [11712] 10n |Z8r Sequence CT
w Alarm signal output
01| RS485A 12 13114
02| RS4858 13] 1| Protecting action 15[16
03| MASK 14 W signal output 1718|
Bus-bar PT
Xa 15| I | Power-off supply U0/19129 UOn unso»\?g\t
16 signal output Ual21]29 Ub
|01] I'| Short circuit action Uclald u BL:,%{{:&:"’
02 W signal output X6 ¢ n
|03] 1 | Over-current action 01] Signal power +  X01
04 7 signal output 02| Close position signal
05| | | Zero-sequence 03| Trip position signal
— w overcurrent action
06 signal output 04| Distance Position 65
|07] 1| Overload alarm 05| Signal reset 21
08 w action signal output 06 Ha"‘fﬁﬁge'?i‘nﬁgf"“’”
ﬂ ( No-volt protection 07 Handﬂcoaxelrelﬂﬂeg)smm
10 W action signal output 08| Grounding knife status
11| 1| No-volt Il section 09| SPing ;1‘;’,‘;’9”;3"”@
| w switch to secondary| -
12 motor output 10| Self-start input
13 11| Test position
14 12|DI1
15 13|DI 2
16 14|DI 3
17 15|Dl 4
18 16| Manual tripping digital input
19 17 | Manual closing digital input
20 18| Signal power+ X01

= =

Fig 4 KPM83M Microcomputer motor protection measurement and control
device terminal diagram AC
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KK Wiring point position

A odel LW12-160/49. 4021. 3N
B Anglel 90° | 45° | o+ | 45°| 90°| 220V
Suit] Distance o] R
Termina oi| st ching-in] " g-in Red
c No. Pl T—
B 12 X
% 3-4 X
= 1 5-6
g0 g LJUJ 4 = X
g g 2 X
8= H 510 X
H
aalas il alX
5 1
13 R oL X
Ua Ub Uc o 4
+ [ Digialnput | -
power supp!
o >0 O Signal power | X6-01& ‘
© X7-01 la slslals su?Jp\y;p)ubhc
i R B O erminal
o _ S Close position
3 © X7-07 lan 3 . Sanal X6-02
153 5 b pOSTion | wo 03
5 g kA HBEIEIERE Dhbrcs
S s 2 X6-040 S ke
(] © X7-04 Ibn g s‘p:: Z‘Se( — Reset button;x;
i 3 Voltage 9 S
2 Handcart test
4 © X7-0§ lc of—pten —
Iy working pasition | X607 —t
© x7- =| Groundin
pe X7-0q fen 5| knifo status | X6-08% —1
= [Spring without |
o x7-01 1A |E S’ |energy storage| R ZL—‘P
= 2 ‘g Self-start input| X6-1 oo 4
< s e
s © x7-08 I1An |3 & | Testposition | x6-11 >
2 3 5 X6-129 4
c - © x7-04 Ic |35 gL o 6 N
H 5 = H H
3
g + x7-1q icn |2 DIt X6-150 —e
> Manual trippin
3 Gigiial input ) X6~ @ @«
Manual closin
pi igital mput 0| X6-17&
5 Contolpower | 3 oo |Contrll”
A ! supply + 1155
N X7-11| 10 |8¢ 8 Empty terminal] X5-03¢
o M I I 38
3 3g & [Manual Closing X5-04
] © x7- g 8 d X5-04%
P I X713 1on | 8 = [Remote control] v
@ B S| allows X5-09%%
2 © x7-19 U0 |59 o[ Mena 07,
) uo 53 & [Protection |y
3 x7-24 Uon |®| tripping S
o 8 Closing output| X5-06
q Tripping output] X5-07@
M Alarm [ X5-11e * s'g"ag;'mwe’};
signal \ — __suppl
output X5-1 s o—H
Protection | I X5-13e+—}
action \
signal X5-14& »o—
Power-off |\ X5~ 150+— 5
et |\ 221 ote]
&l short cruit { X4-0101— g
S laction signal| \[ xa_02e % 5o
5 P
o [Overcurrent { X4-038— <
2. faction signal| \ ["x2-04 o 3o
S = @
c ero-seau \r X4-0501— g
overeument X4-06¢ S o
°
Overtoad |\J| X4-07e1— 5
action signal \ | o o ol
Bevics powe] Communication No-volt |7 X4-09%9{—
'Supply interface action signal \ [ 21 00 o ol
& T 11
N 5183 secion swich|\| | X4-119
ERIEE D S o 5| to secondary. \ X4-120-
§382 g2 g
Neavott T X5-0%
3|3 5|88 e |\[xs-oml—— &
— £z 2R |R
> L9 i —

+ -
ok
one Supby|

Fig 5 KPM83M Microcomputer motor protection measurement and control

device wiring diagram AC
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9.KPM83MD Microcomputer motor differential protection device
9.1 Overview
KPM83MD microcomputer motor differential protection device is mainly used for integrated
differential protection, control and measurement of asynchronous motors with voltage levels

up to 35KV.

9.2 Protection function
1 Differential quick-break protection 4 Non-electrical parameter protection
5 Ratio differential protection for second Fault recording

harmonic braking
3 CT disconnection checking and blocking
funtion

9.3 measurement and control functions

14-way remote signal access acquisition, device remote signal displacement, accident remote
communication (remote signal name and alarm mode, users can set by themselves according
to actual requirements)

Lah, Ibh, Ich, lal, Ibl, Icl analog protection.

Event sequence record (SOE), etc.

9.4 Technical parameters

Index | Current fixed Overcurrent
Content value fixed value
Differential quick-break protection 4In-12In <5%
Ratio dlﬁeLeanrtrﬁcl) rl;)irc(:)tber;tll?r?gfor second 0.2In-2In <5%
9.5 analog input
lah, Ibh, Ich, lal, Ibl, lel are the output currents of the differential protection CT of the first end
side and the tail side of the motor as the differential protection quantity.
9.6 Protection principle
1.Differential quick-break protection
When the difference current is greater than the set value, it indicates that a serious fault has
occurred inside the motor. The differential protection should immediately act on the trip
without any braking. The differential current quick-break protection action setting should be
set to avoid various unbalanced currents and currents.
2. Ratio differential protection of second harmonic braking
The differential protection with ratio braking is shown in the figure.
Second harmonic blocking principle: The device uses the ratio of the second harmonic to the
fundamental wave in the three-phase differential current as the criterion of the magnetizing
inrush current. When the second harmonic ratio in any phase differential current is greater
than a fixed value, the blocking condition is satisfied, the three-phase ratio differential
protection is blocked.
3. CT disconnection blocking
The conditions for determining the CT disconnection are:
@ One of the three phase currents on one side is reduced to zero, and the currents of the other
two phases and the other side are unchanged.

@ The maximum phase current on this side is greater than 0.2 times IE.

Fixed value error

® The maximum phase current (both sides) is less than 1.2 times IE.

After the CT is disconnected, an alarm signal is issued, and the differential protection can be
selected whether to block or not according to the control word; this CT disconnection criterion
is useful for the sudden disconnection of the CT, but doesn't work for when the resistance of
the CT contact gradually becomes large until the disconnection, but it can play the role of CT
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disconnection alarm because of differential flow alarm.

4. Non-electrical parameter protection

When the protection device receives the non-electrical parameters that needs to trip the
circuit breaker, it can quickly open the circuit breaker and remove the fault.

5. Eventrecord function

The device can record protection action events, alarm events and remote signal displacement
events.

The protection action event records the protection action time, protection type of the trip, and
the differential current when having fault.

The alarm event records system alarm signals such as CT disconnection and differential flow
alarm,etc.

The remote signal displacement records the info of remote signal displacement.

6. Fault recording

The fault recording function of the device, recorded analog quantity is lah, Ibh, Ich, lal, Ibl,
Id,and the recorded state quantity is the switch position.

7. CT wiring points:

It should be noted in the wiring of the CT that the CT of the first and end of the motor are wired
in a star shape, and the direction of the flow to the motor is the positive direction of the current.
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S

X1 X5
01 01 | Control power supply+
02 02 X7
Non-electrica N
03 =220V (Lorh) 03| parameter 1 trip IA101f02)1ATn Motordflrst
™ on-electrica .end .
04 =220V (Nor-) 104] parameter 2 mlp 1B110310411B1n | gifferential
05 1c1 [osfoeficin| CT current
06| | 1A2 |07[08]1A2n
— Circuit breaker trip c’;/]f?‘ol’ etndl
07 182 jo9t0fiB2n | dllierentia
CT current
198{J | Protection trip 162]11f12)iC2n
09 ] 13|14}
ﬂ ! | Protection trip 15[16]
P3 i) output 1718
01| RS485A 112)4| Protection trip 1920
02 [Rs4858 i3] output 21)22
03 | MASK 14 23]24]
15 | Non-electrical parameter
X4 3 tri
16 Non-electrical parameter
4 trip
01
02 X6
03 01
04 02
05 03
06 04 | Differential input trip
o 105 ] paranetes 4 Sanal
on-electrical
08 06| parameter 2 signal
09 07 Non-electrical
| °/ ] parameter 3 signal
10 0_8 Earaonlwg?e?itr!sﬁagnal
11 09 DI1
12 10 DI2
13 1" DI3
14 12 Dl4
15 13 DI5
16 14 Di6
17 15 DI7
18 16 DI8
19 17 DI9
20 18

S

Figl KPM83MD Microcomputer motor differential protection

device terminal diagram
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Sslugg%?y%?la‘f‘;ﬁé X5-01 @ ] L
Empty terminal| X5-02 @

Non-electrical —
parameter 1 trip| X503 &

E @ X7-01 1A1

@ X7-02 | IAIn

E © X7-03 | IB1

© X7-04 | 1BIn

g- © X7-05 | IC1
X7-06 | 1C1n

1

Non-clectrical
parameter 1 signal] X605 @

poromeia S p | X6-04 ©
oo Sanal| X6-06 @
onomeedieal | xs-15 @]
et s Sanal| X6-07 @

1D [E11UBIBYIP PUS JSI1Y 10JOIN

JUB1IND [BJUBIBYIP PUB }SI1} JOJOIN

Non-electrical
parameter 4 trip X5-16 &

Non-electrical
parameter 4 signal] X6-08 @

T

1noJ1o indut [eybig

Differential
L M nerhe | X604 Of——a>—A
M oIt X6-09 @
° 3 °
N H H 3
Dlo X6-17 &
= .  X5-06 ]
x7-07 | a2 | S Cigeut — N
= hd S 3 breaker tri o
5 E g *\ o o )
g _ S
S © X7-08 | 1A |3 = 1 x5-08 & ®
. e =| Protection e
2 B S| trip output \_ %509 Ry
a © x7-09 | 1B2 |2 o —
= & - ®
= |4 ) gl e NP | e o
% © X7-10 | 1B2n 3 D = frpoue X5-11 @ Q
3 5 \
3 3 5 | x5-12 @ Q
5 © X711 | 12 | 2 frotection \_ sLp
5 € X5-13 & ®
i1 © x7-12 | 1020 | 8
+ ES
Device power Communication
supply interface
220V | 220v

RS485A[RS4858 | MASK
(Lor+) [ (Nor)

X1=3 | xt1-4 X3-01 | X3-02 | X3-03

4

Working
ower SUBp)

Fig2 KPM83TD Microcomputer motor differential protection device wiring diagram
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Note:

+KM —KM
Motor differential protection box(DC220V) >
ZWSJ1
First equiment|
o1 20592 ar r—
X501 VI X5-03]81 H
|
X6-051909 '
TYWSJ1 1
|
|
TYHSJ2) e
X5-04183 ]
|
X6-061911 |
Lowrzut !
|A_L‘ 4P |
CWTZJ2) 1
A1) X5-15Y85 i
|
X6-07Y913 1
| YLSFU1 |
1
YLSFJ2 SLp !
A1) X5-16{87 B
X6-081915
1LP
X6-0491
r==="
H L
X6-09917 1 "
| |
X6-101919 | |
1 1
xe-11f921 | H
| |
X6-12[923 | T
S R S R
X6-137625 ¥ !
H H
X6-141927 1 ]
1 1
X6-151929 | H
| |
X6-16]931 i i
X6-17[933  L—==<

Primary equipment

1. BCJ is differential protection output relay
2. Different input trip is a hard contact that is set to block differential protection.

Motor differential protection box DC 220V

2081

Non-electrical parameter 1 tri

Non-electrical parameter 1 signall

Non-electrical parameter 2 trip

Non-electrical parameter 2 signal

Non-electrical parameter 3 trip

Non-electrical parameter 3 signal

Non-electrical parameter 4 trip

Non-electrical parameter 4 signal

Differential input trip

DI1

DI2

DI3

D14

DIs

Dl6

D17

DI8

DI9

6LP

X6-06 X5~
TYWSJ1

YLSFJ1

BCJI - |

CHTZJ1

2081

o7} 742 Dﬁ

Circuit breaker trip

7LP

Dﬁ’xs—na X5

TYWSJ1

YLSFJ1

BCJ1

oHTZJ1

20592

w7 @ | Protection trip output

Dms—w X5—

TYWSJ2

YLSFJ2

BCJ2

CHTZJ2

20542

T e 4 Protection trip output

yndyno dui|

Dﬂ’xsfu X5-

TYWSJ2

YLSFJ2

BCJ2 - |
CITZJ2

97— g |Protection trip output

Fig3 KPM83TD Microcomputer motor differential protection

device control principle diagram
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10.KPM83P microcomputer PT switching protection
measurement and control device

10.1 Overview

PUMG830P microcomputer PT switching protection measurement and control device is
mainly used for comprehensive protection, control and measurement of single PT and PT
parallel switching of voltage level of 35KV and below.

10.2 Protection function

No Protection function No Protection function

1 Low voltage protection 4 PT switching function

9 Insulation monitor 5 Remote/manue(x)lﬁparallel/paralIeI
3 PT disconnection monitor

10.3 Function description
1. PT switching function
When the double busbars are operated side by side (Or a single master bus-section by single
bus mode), when one of the two groups (or two sections) PT is deactivated due to failure or
maintenance, the PT switching action will run the PT secondary small bus in parallel. PT
switching is divided into two types: node switching and control switching. Node switching
means that no device participation is required, and only the auxiliary nodes of the bus coupling
(or segmentation) switch and the PT knife gate need to be controlled. Control switching
includes manual switching (via Kk handles) and remote switching, which is achieved by
issuing remote commands.
2. Low voltage protection
The device monitors the two busbar voltages. When a busbar low voltage occurs, the device
operates at a low voltage outlet after a set delay.
3. Zero sequence overvoltage alarm
In the small current grounding grid, the device issues a grounding warning signal when the bus
voltage transformer open delta voltage (3U0) is greater than the zero sequence overvoltage
setting value.
4. PT disconnection monitoring
The device has a PT disconnection check function, and when the device detects that the PT is
disconnected, it sends an alarm signal. Criterion for PT disconnectionis :

Ua+Ug+Ucl >7V
The difference between any two line voltage modes is greater than 18V, which is judged as PT
disconnection. After the above conditions are met, the device will report the PT is
disconnected after 3s delay.
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SERPNERE

S

X5

01 | Manual parallel off 33

02 |Control power supply+ 01

03 | Manual parallel 03

04 |Control power supply- 01

05 |Control power supply+ 01

06 |Node parallel input 31

PT switching node

g]
s
—

|
1 ] PT switching node

1 ]| PT switching node

— ‘ PT switching node

PT switching node

X6

1 ‘ PT switching node

S
8

I—{\ | PT switching node

PT switching node

g]
2
—

—7 ]I Power-off signal
output

09 | Signal power supply+X01

X1
01
02
03 =220V (Lor+)
04 =220V (Nor-)

P3
01 | RS485A
02 | RS4858
03 | MASK

X4
01 {1 us-bar | low
1 ] voltage protection
02 output
031 Bus-bar Il low
— 1 voltage protection
04 output
SN R,
— ‘ Parallel indication
06
i \ Paralle| off
08 ‘ indication
09 1.1 Bus-bar | PT
1 ] disconnection
10 alarm
1] Bus-bar Il PT
— disconnection
12 ] alarm
REIN Bus-bar | low
14 ‘ voltage alarm

10 |Node/control switch input]
1 Segment switch position
signal

g
PTT knife gate position
signal

15
16

Bus-bar Il low
voltage alarm

—

13 PT2 knife gate position
signal

711 | Bus-bar I zero-
1 ‘ sequence
18 overvoltage alarm

19| 1| Bus-bar Il zero-
— sequence
20 ] overvoltage alarm

14 DI1
15 DI2
16 DI3
17 DI4

S

S

X7

0102

03]04

05]06

07]08)

09]10

1112
o1 |13]14|uotn |Bus-bar I no-volt|
Ua JiSpiojut g, -bar | voltage]
Uct [17]18
uo2 [19f20]uo2n Bus-bar l
Ua2 |21]22]Ub2

Bus-bar Il

Uc2 [23[24 voltage

©

S

Fig 1 KPM83P microcomputer PT switching protection measurement and control
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Bus-bar |
A
B
¢ T
Ly o |
1 1
o+ LJUJLI

NE

PT switch PT switch X1-08
contact contact
PT switch PT switch X1-10
contact %) o |—contact
PT switch PT switch
contact | & = | Tcontac | X¥1-12
PT switch o o | PT switch X1-14
contact = = |__contact
PT switch | § Q| PT switch
contact | S S | _contact X116
PT switch | & | PT switch X2-02
contact o o contact
PT switch | =~ ~| PT switch X2-04
contact contact
PT switch PT switch
contact contact X206
UAt P UA2 X7-21
uBt @ o B2 X7-22
c c
¢ g
uct o M o ue2 X1-23
o o
[Empty terminal g_ f [Empty terminall X7-14
=X <)
uot & 8 & w02 x7-19
@ Q
@
Uotn Uo2n X7-20
—1 Contrel fover |— Power supply - 3 F;aralle\ \r X3-13
PT switch indication
O © contact 9 hal]
PT switch | 5 -
contact 5 g Parallel off \_r X515
olo] Flnd_|o P £ | indcaton | 4 316
PT switch | 8 o [ Busbar I | o a0
T | contact | < S [low volage \r
! gl PT switch S| outpul X4-10
EoH-~Th T st =
—o—== IBus-bleg 1| . X411
— SigraTpower T low voltagef
o ST | geivies A s
Segment switch| g
Q Bus-bar | |, r] X3-01
N°§§5/ﬁﬁmml 8 Iowa?/aonlgr?ge \- X3-02
Pt knfe gate )
S
< Bus-bar Il |, ] X3-03
PR knife gate | = low voltage| \_
positior o A Y308
ol g 2
= «Q B »
= S | Bus-bar | | I X3-07
DI2 o | zero-sequ \_
— |ence alarm)| X3-08
DI3 =3
KK connection point diagram 2 [Busbarll \1' X3-09
T w3 powariboy| | Communi = e siatm| Y -0
P e T [ o [ o] o Bus-bar | ~
e T w2 L PT discon \1' oot
e\ — T — nection Xd-02
T2 X
Bus-bar Il
— X X603 | xe-ot | [ 105 PT discon |\J] %403
56 X nection \_
75 X larm X4-04
(=

Fig 2 KPM83P microcomputer PT switching protection measurement and control
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-ki

+KM
ﬁﬂ KPM83P(DC220V) ‘ﬁﬂ

KK }
H33 —|X5 2 Manual parallel off
150 Remote control parallel off|
YKJJ L] T Tz P
05 X6-02
VKBS ] Remote control parallel
o1 SDJJ Parallel holding circuit
U DB
@ 03 1%5-03 Manual parallel
KK I
@ (:) @1 -GZ\El—l_( U PU2 P3 Node parallel holding circuit
P60 Parallel relay
T PG SDBJ Control parallel holding
PJ4 PJ5
e Pew 2l Y508 Hm Voltage switch node
@ 852 YX5-09 2l X6-10 Hsg Voltage switch node
O FEET Voltage switch node
Lo e=p 22 T Voltage switch node
5 = Y516 qu Voltage switch node
@ 860 TX6-01 2 X6-02 W Voltage switch node
e Pem Dt X6-04 H§3 Voltage switch node
2 BME 605 Bl —T Hﬁ Voltage switch node
KK
o P09 XHO.;?_(N ) Node/control switch input
11 B Segment switch position signal
vo-12 B Pt1 knife gate position signal
x6-13 F733 Pt2 knife gate position signal
X6-14 735 DIt
¥6-15 737 DI2
xe-t6 [79 D13
Dl4
PT switch and low voltage protection box Xe-17 741
JJ1
—
e 302 e - Bus-bar | \owD\L/ltl)lla[ge protection Parallel on/off switch KK
——4 2 pu
B W Yo Y87 Bus-bar Il low vto\talge protection Model 1160749, 4021 3
outpu LW12-16D/49. 4021.
s TR T 2 !
Parallel indication Angl o o o o o
L = - W08 Y877 1 ngle [ 90 45 0 45 90
45 Parallel off indication Parallel | Preipar | Node | Preiparal parallel
e T 2 Terminal = —
m Bus-bar | PT disconnection alarm No. — |\ f /s =~
P IEFR cr—— N 1-2 X
7 - Bus-bar Il PT disconnection alarm
O — - 2 -
s 108 e e Bus-bar | PT low voltage alarm §-4 ><
T e P jod 5-6 ><
JJ9 Bus-bar Il PT low voltage alarm 7-8 ><
) 210 EaER Bus-bar | zero—selquence overvoltage]
@ alarm 9-10
888 YX4-19 T PR hd ¥ - X
Bus-bar Il zero-sequence overvoltage]
P PiJ alarm 11- 12 X
890 YX6-07 ~ X6-08 Y891 g P ff
ower of
Note:

1.The meaning of the control/node is: the control is PT switching realized by the microcomputer remote control or by the external KK
handle. The node mode isn't realized by the microcomputer. The PT switching in node mode is realized by the positional relationship of
the sectional switch and the knife gate.

2.YKJJ is a remote control relay, YKBJ is a remote parallel relay, controlled by the CPU.

Fig 3: KPM83P microcomputer PT switching protection measurement and control
device Control principle diagram
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11.KPM83B Microcomputer backup power supply
self-injection device

11.1 Overview

Microcomputer backup power supply automatic transfer switch device is an important function
of substation, which can effectively reduce the loss caused by power failure.The wiring
diagram of the automatic transfer switch device is as follows:

FOL
L
I Bus-bar [IBus-bar

The automatic transfer switch usually uses the voltage loss and undercurrent as the criterion.
The voltage criterion comes from the voltage transformer (the incoming voltage comes from
the incoming line PT or the live display output node). If only use voltage as a criterion, the
currentisn't necessary to be connected to the device.

11.2 Main operation mode

1.Bridge automatic transfer switch operation mode (the incoming line | and Il each has a
busbar and the sectional switch is disconnected).

2.Incoming line | self-injected (input Il with two-stage bus load, incoming line | as backup
power).

3.Incoming line Il self-injected (the incoming line | carries the load on the two-stage bus, and
the incoming line Il is used as the backup power).

4.Reverse incoming line self-injected.

11.3 Working principle

1. Bridge automatic transfer switch

a) The busbar is disconnected during normal operation, and each of the two incoming lines is
operated with a busbar.

b) If the incoming line | and bus | (or incoming Il and bus Il) are power off, the other bus voltage
is normal and the power bus is not faulty.

c) automatic transfer switch in the case of no external blocking: 1DL (or 2DL) is cut off, and
FDL is closed after delay, the system enters the incoming line automatic transfer switch
operation.

2. Incoming line | automatic transfer switch

In normal operation, the circuit breaker FDL of the bus coupler is closed, the circuit breaker
2DL of the incoming line Il is closed, and the circuit breaker 1DL of the incoming line | is
disconnected. If the incoming line Il and the busbar power off, the circuit breaker 2DL of the
incoming line Il is disconnected, then closed the circuit breaker 1DL of incoming line | after
delay.

3. Incoming line |l automatic transfer switch

In normal operation, the circuit breaker FDL of the bus coupler is closed, the circuit breaker
1DL of the incoming line | is closed, and the circuit breaker 2DL of the incoming line Il is
disconnected. If the incoming line | and the busbar power off, the circuit breaker 1DL of the
incoming line | is disconnected, then closed the circuit breaker 2DL of incoming line Il after
delay.

4. Reverse automatic transfer switch

The reverse automatic transfer switch first should have the distinction between the active and
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power supplies, and the reverse automatic transfer switch is only activated when the control
words are input. For example, the incoming line | is the main power source, in normal
operation, the incoming line Il is in automatic transfer switch mode. When the incoming line |
and the bus line are de-energized, the 1DL is disconnected and 2DL is closed. If the incoming
line | resumes power supply, the 2DL is disconnected and 1DL is closed to complete the
reverse action after a delay.

11.4 Protection function

1. Charging protection

When the bridge automatic transfer switch action closes the segmentation switch, if the
current at the segment is large, it means that it is combined with the fault, then the
segmentation switch is cut off by delay.

2. Incoming line joint cutting function

The joint cutting function means that when the load is applied to the entire load by the
incoming line | or the incoming line Il, if the load is too large, it is necessary to remove the
unimportant load. The joint cutting function is divided into two time limits. If the current is
greater than the fixed value, the joint and part of the load are cut off after delay T1. If the
current is still greater than the fixed value, , the joint 2 and the other partial load is cut off after
delay T2. The joint cut function sets the fixed value, delay and input control words for incoming
line I and Il independently, but the outlet is shared.

11.5 lllustration

1.automatic transfer switch operating parameters

Check with voltage fixed value: If the voltage on the PT is greater than " Check with voltage
fixed value ", the incoming line or busbar will judge there is voltage input.

Check no-voltage fixed value: If the voltage on the PT is less than " check no-voltage fixed
value ", the incoming line or bus bar will judge there is no-voltage.

If the voltage is between the “Check with voltage fixed value” and the " check no-voltage fixed
value " for 20 seconds, indicating that the incoming line or bus-bar state is uncertain, the
protection device will report the incoming line or the bus entering the uncertainty.

Check no-voltage delay: confirm the PT no-voltage time, it and the " check no-voltage fixed
value " is used to confirm whether the incoming line or the bus-bar is no-voltage.

Incoming line I/ll automatic transfer switch delay time: When the incoming line I/l is used
as the backup power supply, the time from the incoming line I/l power off to cutting off the
incoming line I1/1.

Bridge automatic transfer switch I/l delay time: When the bridge is running, the time from
the incoming line 1l/l1 power off to cutting off the incoming line I1/1.

“Incoming line /Il automatic transfer switch delay time” and " Bridge automatic transfer switch
I/ll delay time " set value can be adjusted according to the running condition of the incoming
line I/l (such as reclosing delay).

Charging delay: When the automatic transfer switch enters a new operating mode, it takes a
certain time to ensure the stability of the system, called charging delay. After the charging is
completed, the next automatic transfer switch can be performed; the charging success event
will be reported after the charging is completed.

Closing delay: when the automatic transfer switch is actuated, firt trip and then close, the
time from voltage is stabilized after trip to closing.

The incoming line I/ll uses a live display: Input the control word, then the incoming line I/l
judges whether the incoming line I/Il has voltage according to the input quantity "charged
display node", and the line PT no longer functions.

2. automatic transfer switch operating mode

Incoming line I/ll automatic transfer switch input: “Incoming line I/ll automatic transfer
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switch” refers to the operation mode of incoming line Il/l as the main power supply and
incoming line I/l as the backup power supply. When the control word is input and the incoming
line 11/l loses voltage, the line 11/l will be cut off and the incoming line I/Il will be closed. If the
control word exits, it will not be acted upon.

Bridge automatic transfer switch input: the bridge operation mode refers to the incoming
line | carries with the load on bus-I, and the incoming line Il carries with the load on bus-II.
When the control word is input and the incoming line I/ll is power off, cut off incoming line I/l
and close the segment switch, all the loads are carried by the incoming line II/1.

If the control word exits, it will not be acted upon.

3. automatic transfer switch operating mode selection

Among in these modes, only one operating mode can be choosed.

Bridge operation mode: The main operation mode is that each of the two power supplies has
a busbar. When one of them is power off, the other power supply will carry all loads. When the
power failure is restored, it returns to the main operation mode. In the bridge operation mode,
the control word of “Self-injected reverse action input” in the operation mode group should be
input.

Incoming line I/l as the main power supply: the main operation mode is the incoming line
I/I1 as the main power supply, and the incoming line Il/l is the backup power supply. When the
main power supply is power off, the main power supply will be cut off and the backup power
supply will be connected; after the main power supply is restored, the backup power supply
will be disconnected and the main power supply will be connected. When either of these two
modes is selected, the " Self-injected reverse action input " control word in the operation mode
group needs to be input.

No main/backup mode: There is no main operating mode, the two power supplies are
alternate for each other and no reverse action is required.
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11.6 KPM83B Bus-bar coupler automatic transfer switch device

S S

X1 X5 X7
01 01l lat [01]02[laln | ing line |
1 Joint cutting output 1 neoming 1ne,
” 2| lot |03oafictn | POEONCT
03 =220V (Lor+) 03 la2 105{06[la2n .
et
04 =200 (Nor-) 04 lc2 [o7]osfican | P™°
05 laf [09]10{lafn Bus-bar coupler
incoming line
06 Iof |11]12]icfn protection
07 13[14
08 | Joint cutting output 2 UA4 [15]16JUB4  |Incoming line Il PT|
09 UA3 [17[18JUB3 | Incoming line | PT
10 UA1 119{20{UA2
X3 1 1 [21]22|uez | Biidde [Posiiage’
— \ Backup output
01 | RS485A 12 UC1 |23[24{uc2
02 | Rs4858 i I'| automatic transfer
03 | mAsk 14 1 switch action signal
X4 i k Power off signal
16 output
i | Inconkl)iggk\g}eng circuit
2| ’ X6
0_3 I Incotr)nin \ineI | circuit 01 |Signal power supply+ X01
04 \ eaker close 02
051 Incoming line II circuit 03
™ \ beaker trip Blocking automatic transfer
06 04 switch input
07 05 Incoming Imseigln(;illose positior]

— ! Incoming line Il circuit — —
\ beaker close 06 |Incoming line Il close positior
signal

| Bus-bar coupler circuit
\ breaker trip 08 | 1# incoming line live display
node

2# incoming line live displa
9 gnode ied

{ Bus-bar coupler circuit
\ breaker close

10| Bus Ilive display node

1311 _— . 1" Bus Il live display node
— Incomlnq line IPlocklng

14 \ reclosing trip 1 oI
i { IncomrigC éigﬁ II“l')Iocking 13 Di2

il 1|

) otp 14 b3

17 15 DI4

18 16 DI5

19 17 DI6

20 18

S S

Fig 1 Microcomputer backup power supply automatic transfer switch
device terminal diagram ( Bus-bar coupler)
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1#Incoming line 2 Incoming line

UX1 UX2

0L L

b | dm o | dm

Bus | Bus Il

i FOL (b (b ™ 2

Digital input_].,
l l o [ Dedngy |
— [ Signal power » 1] | I
— Y T  X7-01 ot | 8 supplys | 601 &
3| | xa-01]x3-02 |x3-03 Empty terminal [ X6-02 @
| Yy e H
© X3 | 1ot [ Empty terminal | X6-03 ©|
3 i
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X S icati g
t © X104 | letn | 3| | Communication E % R deal] ¥6-06 @ —e
= S it cl
Y ="a%y o v | m |3 H e o
e E! £ | Ve Shaplay hoce X608 —t
— @ Qo
S © X707 | o2 oz 5 frinomna el xe-09 @ —
Sn <. [Bus I'ive display| y_.
© X706 | lam |3 - node il
% Bus i ve dispiay| 3611 @) (—
t © X708 | lem | 3 DI1 X-12 @ —
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H
iL:) © x1-09 | 1ot | & H H H
s = —
. g DI5 X-17 @
p——t ThC © X1 | lef |3
g
g Incpming fine T X4-01 - ®
Q X7-10 lafn | S M beaker trip \. X4-02 ®
2
8 X4-03 Q
Q x-12 | Iofn | = o™ { a» -
<+ beaker close X4-04 ®
IMha Wb _vllm - incoming I 1 X405 & = ®
9 X7-23 uet < beaker trip \. X4-06 & ®
e 1<) [— v o o
o x| w |2 S [ari™ { il % =
g 2. | beaker dose 08 © 8
=}
» @ = | Sectional X4-09 & ®
© x-19 | w [ 2 3 5| sectona { — 8
b2 1Yo u_\lryc 8 | brealer rp 0 o 8
© X4 | w2 @ 2| sectional | X411 & ®
@ = c&imu'tl \_ P
o P S [breaker close Xt-12 @ 8
- 5 Ingorming e (I X413 @ ®
P et \ e o 8
= X4-15 ®
e { = -
& o 17-18 B3 reclosing tfip X4-16 & X{
X1
U,,\ Joitcuting X501 & ®
& 9 X7-17 UA3 E P \. X5-02 @ )
N N [Device plowe
& © X116 | w4 [5Z supply > T + [Sompower
w2 3 200 | 220 S| ke |\ = =
& w5 | we |2 3| o sl 20
-~ e > (Lor+)| (Nor-) = 5
Q o [automatic | " x5-1 25
5| e Y ss
£ | acton signal [ Y ¥5-14 ©§2o-
X1-03 | ¥1-04 21 power 515 © 82
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9 Y | ance signal X5-16 & o 20

Eé'r'é‘u"é’pzl
Fig2 Microcomputer backup power supply automatic transfer switch
device wiring diagram ( Bus-bar coupler)
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+M

KPM83B )
EF ? Signal power supply
X1 1LP X02 } - [
fomme Blocking self-ijection
et X6-04 147 9 seitl
1#incoming line close position signal
X6-0571907
2# incoming line close position signal
X6-061909
Bus-bar coupler close position signal
X6-07 1911
1#incoming line live display signal
X6-081913 9 v si9
2#incoming line live display signal
X6-09 1915 9 playsig
Bus Ilive display node
X6-101917
Bus II live display node
X6-1171919
DI1
X6-121921
X6-131923 pI2
X6-141925 b1
X6-15 927 D4
X6-161929 pIs
Xe-17 1931 pI6
KPM83B
it P -
%, D 1#incoming line circuit breaker trip
FX4-01 X4-02 output
JJ2 1#incoming line circuit breaker close
Fxa-03 X&-04 output
JJ3 Z#incomin? line circuit breaker
x4-05 X4-06 Tip output
JA Z#inoornin? line circuit breaker
FXa-07 X4-08 close output
45 Sus-bar creut breaker o1
Z , ¥
Z 09 1o % us-bar circuit breaker trip output
b -
2 7, ¥
% BT 7= %/ Bus-bar circuit breaker close output
JJ7 1#incoming line blockin?
X4-13 Xé-14 automatic transfer switch Trip
Ju8 2#incoming line blo,ckm?
FX4-15 X4-16 automatic transfer switch Trip
J1 o
07 =l P e Backup output
J2 . . o
ﬂw 513 TCET (T automatic transfer switch signal output
=P B [TRTS ¢ 2 Power disappearance signal output
Lot Joint cutti tput1
' '
2 BT 0 2 oint cutting outpu
LQJ2 ; ;
z B 0 D Joint cutting output2
Note:

1. HSP942N automatic transfer switch device is used in the dual power single bus segmentation wiring

system.

2. XM is the signal bus, the signal bus is DC220V or AC220V, which must be stated when ordering.
3. The relay signal output contact is a hold signal, and the signal is reset after reset.
4. The standby output is a reserved outlet, and the outlet is invalid in the universal device. If required,

specify the purpose and node output method when ordering.

Fig 3: Microcomputer backup power supply automatic transfer switch
device control principle diagram ( Bus-bar coupler)
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11.7 KPM83B Incoming line automatic transfer switch device

S S

X1 X5 X7
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node
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1 \ reclosing trip 12 DI3
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il 1|
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17 15 Dl6
18 16 DI7
19 17 DI8
20 18
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Fig 5 Microcomputer backup power supply automatic transfer switch
device wiring diagram (Incoming line)
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12.KPM83BU microcomputer automatic transfer switch bus-bar

coupler protection monitoring and control device
12.1 Overview
KPM83BU microcomputer automatic transfer switch mother-in-law protection and monitoring
device is mainly suitable for comprehensive protection of the contact line of 35KV and below,
automatic input and measurement of standby power.
12.2 Protection principle
1.Overcurrent protection
The device is equipped with three-stage (quick-break + two-stage definite time) current
protection. The current and time of each segment can be independently set. The control word
can be set separately to control the retreat of the protection of this segment.
The amplitude of any phase current is greater than the setting value, and the component starta
operating. The logical frame of overcurrent protection is as follows:

IMAX>| Dz
[ ——
2. Zero sequence overcurrent protection

Zero-sequence overcurrent reflects a one-way ground fault and is suitable for direct
grounding systems. The device is provided with two-stage zero-sequence overcurrent
protection, and the current and time settings of each segment can be independently set.
The logic block diagram of zero sequence overcurrent protection is as follows:

IMAX>| Dz

& TOVERI BCJ action
Zero sequence overcurrent I

protection input

Overcurrent protection input

3. Charging protection

When the charging busbar is charged, the charging protection pressure plate is put into the
power supply, and if the busbar is short-circuited, the charging protection will choose no time
limit tripping. After the charging is completed, the charging protection hard platen exits.

4. Control loop disconnection

The device is equipped with a control loop disconnection monitoring function, which uses the
combined contacts of the close and trip relays to judge whether the control loop is normal
through software. When the fault occurs, the control loop disconnection alarm signal is issued
after 0.5s delay.

5. Eventrecord function

The device can record protection action events, alarm events and remote signal displacement
events, and the event won't lose if the device is power off. The protection action event records
the protection action time, the type of protection applied to the trip, and the short-circuit
current and voltage value at the time of the fault.

Remote signal displacement records the displacement of remote signal.

12.3 Instruction

1. automatic transfer switch operating parameter

Check voltage fixed value: If the voltage on the PT is greater than the " Check voltage fixed
value ", the incoming line or the bus line will determine there is voltage input.

Check no voltage fixed value: If the voltage on the PT is less than the " Check no voltage
fixed value ", the incoming line or busbar will determine there is no voltage.If the voltage is
between the “Check voltage fixed value” setting value and the “Check no voltage fixed value”
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setting value for 20 seconds, the incoming line or bus bar status is uncertain, and the
protection device will report the incoming line or the bus line enters uncertain status event.
Check no voltage delay: Confirm the time when PT is no voltage, it and “Check no voltage
fixed value” together confirm whether the incoming line or bus is no voltage.

Incoming line I/ll automatic transfer switch delay time: When the incoming line I/l is used
as the backup power supply, the time from the incoming line Il/l loss power till to when the
incoming line I/l is cut off.

Bridge automatic transfer switch I/ll delay: When the bridge is running, the time from the
incoming line I/l loss power till to when the incoming line I/l is cut off.

The " Incoming line /Il automatic transfer switch delay time " and the " Bridge automatic
transfer switch I/l delay " can be set according to the operation of the incoming line Il/l (such
as the reclosing delay).

Charging delay: When the automatic transfer switch enters a new operating mode, it takes a
certain time to ensure the stability of the system, called charging delay.

After the charging is completed, the next automatic transfer switch can be performed; the
charging is completed and the charging success eventis reported.

Closing delay: When the automatic transfer switch acts, the time from voltage is stabilized
after the trip to closing.

The incoming line I/l uses a live display: the control word is input, and the incoming line I/11
judges whether the incoming line I/l has voltage according to the "charged display node" in
the input amount, and the line PT no longer functions.

2. automatic transfer switch operating mode

Incoming line I/l automatic transfer switch: “Incoming line I/l automatic transfer switch”
refers to the operation mode of the incoming line I/l as the main power supply and the
incoming line I/Il as the backup power supply. When the control word is input, when the
incoming line I/l loses power, the incoming line II/l will be cut off and the incoming line I/11 will
be closed. The automatic transfer switch won't work if the control words exits.

Bridge automatic transfer switch: "Bridge operation mode" refers to the incoming line |
carries with the load on Bus-bar | segment, and the incoming line Il carries with the load on
Bus-bar Il segment.

When the control word is input, when the incoming line I/l is power off, the incoming line 1/l
will be cut off and close and the segment switch, and the incoming line II/l will carry all loads.
The automatic transfer switch won't work if the control words exits.

3. automatic transfer switch operating mode selection

Only one mode can be selected in several options.

Bridge operation mode: The main operation mode is that each of the two power supplies has
a busbar. When one of the power supplies loses power, the other power supply will carry all
loads. When the power failure is restored, it returns to the main operation mode.

In the bridge operation mode, the “automatic transfer switch reverse action input” control word
in the backup operation mode group should be input.

Incoming line I/ll as the main power supply: the main operation mode is the incoming line
I/I as the main power supply, and the incoming line Il/l is the backup power supply. When the
main power supply loses power, the main power supply will be cut off and the backup power
supply will be turned on; after the main power supply is restored, the backup power supply is
disconnected and the main power supply is turned on. When any of these two modes is
selected, the "automatic transfer switch reverse action input" control word in the backup
operation mode group should be input.

No active/backup mode: There is no main operating mode, the two power supplies are
alternate with each other and no reverse action is required.
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12.4KPM830BU DC operation device ( With anti-jump circuit)

S S

X1 X5 X7
01 01 laf [01]02]lafn
us-bar coupler]
02 02 Ibf 03|04fIbfn | protection CT
03 =220V (Lor+) 03 | Control power supply- 02 Icf [05]06]icfn
04 =220V (Nor-) 04 | Manual closing 05 IAf |07]08]IAfn |Bus-bar couple:
measurement
05 | Control power supply+ 01 ICf 10910}ICfn CT
06 | Close output 07 11[12
07 | Trip output 37 13]14
08 | Manual tripping 33 UA4 [15]16)UB4  |Incoming line It PT
09 | Remote permission 11 UA3 |17[18JUB3 | Incoming line Il PT
10 | Protection tripping 31 UAT 119 |20]UA:
Bus | | Bus Il
P3 1] Bt [21]22fus2 | PT PT
— Alarm signal output oltage| voltage}
01 [ RS485A 12 ) Uct |23|24uc2
02 | Rs4858 i I Protection signal
03 [ s ) output
15 Power off signal
X4 T ? outputg
o]l _Inct_)lnkl)ingkhne‘!
1 circuit beaker tri
o) P X6
03| 1| Incoming line | 01 [Signal power supply AC220v X01
_‘ circuit beaker close
04 02
051 || Incoming line I! 03
1 ] circuit beaker trip -
06 04 | Distance position 65
ﬂ ! Inqogm IineIII 05 | Signal reset 2
08 ] circuit beaker close 06 H[aD%cnaerH(?‘s"tepgcgl\éc;n
AN autorr]natic transfer‘ o7 | TR
"y switch action signal
10 ] g 0g | Blocking, vav:élctg‘rr‘\r?g&(ransler
1" 09 [Spring without energy storage}
2 10| R dans e
13 1# incoming line 11| 2#incoming line close
o) | bocking st TR
14 np 12 dispiay hode
15| | | 2# incoming line 13 Z#igwcsop\mav%ggwe
— ‘ blockm% reclosing -
16 rip 14| Charge protection
17 15 DI1
18 16 DI2
19 17 DI3
20 18

®
S S

1. KPM83BU Microcomputer automatic transfer switch bus-bar coupler protection monitoring and conf
device terminal diagram DC
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KK contact position diagram

A odel|
LN12-160/49. 4021. 30
B 200
c G [red]
o,
5o
Re_GL- X
o X
o [ DT |
owu | n JENIE Saietna] 0 e I
E x-19 | x7-21 | v-23 Empty terminal [ X6-02 @
9 X7-02 lan | @ Empty terminal | X603 @)
o
3 % Distance position| X6-04 @
o .
e © X7-03 Ib = UAT | BT | UGt Signalreset| x6-05 @ T4
s ? X104 [ Ibn E & | e | X606 ©
- =.
(_). i Bus-bar | voltage 5 Haﬂdcasﬂmmrkmg X607 @ ZLP._.
e x| 1o | 5 [Boghaauonatc] 1608 @ >4
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- E ® X7-07 1A g 1#\rd|lc§)rwg‘ggghve X612 @
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@ 3 03 03 H
3 © X7-09 B |3 H s H
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® © X711 [ lat o BB | 1503 @
lal S |Manual Closing| X5-04 @
& E
& © X712 | laln 3 [Femgecontl | X509 @
2. [Manual tripping| X5-08 @
® ® X7-13 la2 o
122 g, Protection tripping| X5-10 @
& @ X7-14 la2n Closing output| X5-06 @
= Tripping outpuf X5-07 @
B
® © X715 | umM |23
u4 88 Alarm signal e e
£¢ T N
® © X716 | W4 |T3 o hd
— & Prot?_ction r X-13 @
52 action
[ © x-17 | w3 |3F 2| Ssignal [ o
u3 g
> §,§ 21 Power-off X515 &
& © X7-18 U3 |32 2 signal 616
c @
automatic I
A et \r X409 @
B action signal X410 @
_Incoming, X4-01 @ {
C line I circtit 3P
beaker trip X402 @ 1)
@
@ X7-20 UA2 s Incomin - )
2 o I\nelcimgi(\r sl m N
] O [beaker closq X404 @ 8
— © X7-22 UB2 = EIN — 'y
5 2 o e o ——=
= (2} eaker trip —(
x| w2 (g 5 K @ N
Incoming X4-07 ®
= [inet Cllrt%lt\-r o e w N
beaker close] X4-08 @ )
Device power| | Communication i -~
supply interface jincoming |\ 413 @ ?
reclosing Irip\_ X-14 @ )
200 | 200 | f — N
(Lor®)| (hor-)| | 5485 {RS485-1 MASK ling 1 blogk [\ X415 _© N
reclosing mp\_ Xé-16 @ 8
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1

|
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Fig 2: KPM83BU microcomputer automatic transfer switch bus-bar coupler protection
monitoring and control device wiring diagram DC
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+KN
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T8J
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|1 H ERENTER )
y )
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Jt
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5
733513 X514 1734
5
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P s @
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Xe-06]909
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2AP
X608 913
X609 ]o15
X6-101917
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= @ |
xe-1df5z
Y16 [927
X6-16]929
Xe-17[931
LT el
ERRBHKRIFH (Ac2200)
JJ1 1# Incoming line circuit beaker trip
X4-02 output
JJ2 1# Incoming line circuit beaker
Xa-04 close output
JJ3 2# Incoming line circuit beaker
X406 trip output
Ju4 2# Incoming line circuit beaker
X408 close output
JJ7 1# incoming line blocking reclosing
X414 trip output
JJ8 2# incoming line blocking reclosing|
X4-16 trip output
J2 o automatic transfer switch action
Y0 Y 2 signal output

Note:
1. Distance position means: if the control through the internal processing of the protection device, it is distance. The internal
processing is not through the protection device is in-place.
2. This circuit diagram is in DC operation. Please specify the control circuit type when ordering.
3. XM is the signal bus. In the DC control system, the signal bus and control bus can use the same power supply; if there is a
separate signal power supply in the system, the voltage level (DC220V or DC24V) must be specified when ordering.
4. Relay signal output contacts are hold signals, reset after signal reset.

Manual closing

Remote closing

Closing holding circuit

Trip relay signal

Clos relay signal

Trip protection circuit

Remote tripping

Protection tripping

Manual tripping

Alarm signal output

Protection action signal
output

‘ower disappearance
output

Signal I
T

Distance position

Signal reset

Handcart test position
upper knife

landcart test position
(lower knife)

Blocking automatic transfer
switch input

Spring without energy
storage

1# incoming line close position|
signal

2# incoming line close position|
signal

1# incoming line live display
node

24# incoming line live display
node

DIt

DI2

DI3

Dl4

Circuit breaker manual on-off switch KK

\§ LW12-16D/49. 4021. 3N
Angle | g4e 15° 0° 45° 90° | DC220V
Terminal ghino] In-place |pistance| In-place [SVIN%{Green) Red
No - \ t / —
1-2 ><
3-4 X
5-6 X
7-8 X
9-10 X
1-12 X
R+_OL- ><
R+__CH- X

Fig 3: KPM83BU microcomputer automatic transfer switch bus-bar coupler protection

monitoring and control device control principle diagram DC
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X1 X5 X7
01 01 laf [01]02]lafn
us-bar coupler]
02 02 Ibf 03|04fIbfn | protection CT
03 =220V (Lor+) 03 Icf [05]06]icfn
04 =220V (Nor-) 04 | Manual closing 05 IAf |07]08]IAfn |Bus-bar couple:
measurement
05 | Control power supply+ 01 ICf 10910}ICfn CT
06 | Close output 07 11[12
07 | Trip output 37 13]14
08 | Manual tripping 33 UA4 [15]16)UB4  |Incoming line It PT
09 | Remote permission 11 UA3 |17[18JUB3 | Incoming line Il PT
10 | Protection tripping 31 UAT |19]20{uA:
Bus | | Bus Il
P3 1] uB1 [21]22uB2 PT
— Alarm signal output oltage| voltage}
01 [ RS485A 12 ) Uct |23|24uc2
02 | Rs4858 i I Protection signal
03 [ s ) output
15 Power off signal
X4 T ? output 9
o]l _Incolntl)ingkhne‘!
1 circuit beaker tri
o) P X6
03| 1| Incoming line | 01 [Signal power supply AC220v X01
1\ |circuit beaker close —
04 02 | Close position signal
051 || Incoming line I! 03 | Trip position signal
1 ] circuit beaker trip -
06 04 | Distance position 65
i | Inqogun IineIII 05 | Signal reset 21
08 ] circuit beaker close 06 H(a[\‘%cpaerng\s"tepgél\e\c;n
AN autolgnatic transfer‘ o7 | R
"y switch action signal
10 ] £} 08 | Blocking, ma”\.‘u‘t;%n:r?g&transﬁer
1" 09 [Spring without energy storage}
2 10| e e
13 1# incoming line 11| 2#incoming line close
o) | bocking st TR
14 rip 12 display hode
15| | | 2# incoming line i3] # 'gwcsop\mavgnggg e
— ‘ blockm% reclosing -
16 rip 14| Charge protection
17 15 DI1
18 16 DI2
19 17 DI3
20 18

=)

®

S

Fig4. KPM83BU Microcomputer automatic transfer switch bus-bar coupler
protection monitoring and control device terminal diagram AC
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KK contact position diagram
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C line I circtit 3P
beaker trip X402 @ 1)
@
@ X7-20 UA2 s Incomin - )
2 e T ot N sl m N
g O fpeaker ciose| \| xe-02 o 8
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Fig 5: KPM83BU microcomputer automatic transfer switch bus-bar coupler protection monitoring
and control device wiring diagram AC
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