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1. ZEAfEH
1 Installation Guide

L1 77 f iR
1.1 Product Introduction
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At present, the power system has increasingly high requirements for the quality of electricity, not only
to ensure stable and reliable power supply, but also to ensure the safety of power supply. In the power
system, metal enclosed switchgear is widely used, so the stability and reliability of the switchgear
operation is of utmost importance. Electrical equipment, due to high temperature, voltage, vibration, and
other chemical effects during operation, will have a reduced insulation performance, resulting in partial
discharge and accelerating the deterioration of insulation, causing significant economic losses to the power
system. However, due to the narrow internal space, numerous components, complex structure, and small
insulation distance of the switchgear, it is more prone to insulation defects than other power equipment,
which poses a huge hidden danger to the safe operation of the equipment.

e s A 8 2 N A LRI R . 5. RS BRAR, 7ESRFIIE I TSI AR 2 A
PRI AT AN 5, AEBRIEERAL A I R IR, TR 5 S BUZIRAL A AR B AN A4
TR, RIJRS AR TR

Defects such as bubble gaps, impurities, and spikes in the insulation of high-voltage electrical
equipment can cause uneven distribution of electric field inside the switchgear insulation under the action

of strong electric fields. The electric field strength at the defect area will increase, which can easily lead to
partial discharge that does not penetrate the entire insulation, that is, partial discharge.
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Partial discharge generally does not cause penetrating breakdown of the insulation inside the
switchgear, but it can lead to local damage to the insulation medium. If it exists for a long time, it will
cause damage to the electrical strength of the insulation device under certain conditions, ultimately leading
to insulation breakdown inside the switchgear. Therefore, for electrical equipment, the occurrence of
partial discharge is one of the important reasons for insulation aging, deterioration, and even damage,

leading to equipment damage and power system accidents. At the same time, partial discharge is also a
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sign of equipment insulation integrity degradation. Therefore, monitoring and detecting partial discharge
of electrical equipment is an important means to evaluate the insulation status of equipment, and is also
one of the effective measures to detect potential faults in equipment, ultimately achieve fault warning, and
avoid the occurrence of faults.
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The APD series high-voltage switchgear partial discharge monitoring device monitors partial
discharge signals during the operation of electrical equipment through ultra-high frequency sensors,
ground wave sensors, and ultrasonic sensors, thereby determining whether there are insulation risks inside

high-voltage electrical equipment and providing early warning.
1.2 BS54 B

1.2 Type Introduction

APD |—| XXX

FonBEEAS: 100, 300-L
Type: APD100, APD300-L

TR J T 2
Partial Discharge Detector

1. 3 HFARFEIR

1.3 Technical Features

5 Type
v APD100
2% Parameters
RG] 1 %
Number of channels One
UE=7)
WG _60dBm~+10dBm
Measuring range
M N TR AR S TR AT
Measurement content Discharge amplitude and frequency
VLACFH BT
50Q
Matching impedance
TAE LR
fF DC10~30V
Power supply
T
ke <3W
Power dissipation




27 B Hin B SR AT PR 7
.
BEAA RS485 * 1. Lora * 1
Communication interface
R (bps) 2400, 4800, 9600. 19200
Baud rate (RS485)
13
Gl MODBUS-RTU (RS485)
Communication protocol
2K P 25 6 1 B HTF: SA/AC250V, 5A/DC30V
Relay output 1 circuit normally open relay
747 35mm AL
Installation 35mm guide rail installation
BR(EIN:) B 25 C~+70 C; AXHEE<9I5%
Usage environment Temperature: -25 ‘C~+70 °C; Relative humidity < 95%
S A R
R 300MHz~1600MHz
Bandwidth
=
SRR =10.5mm
— Effective height
¥ = P——
e SMA
Interface
UHF .
B
sensor - [FH 2  Coaxial cable
Connecting cables
sty
DIEAR =1 P65
Protective class
PR BT
Installation Magnetic

EIS Type
. APD300-L
2% Parameters
HLJR
DC 9-36V
Power
B
RS485 (MODBUS-RTU)
Data output
RAE L
4S
Sampling period
N M
R e A -70~10dBm
Measuring range
UHF -
I A B 300MHz~1500MHz
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SRS I
flas

Bandwidth

TSR
Average equivalent

height

>10mm

PD ‘
R

AE

monitoring

S€nsors

R e

Measuring range

0~70dBpV

IR

Resonant frequency

40kHz+1kHz

i HL
TEV

R e

Measuring range

0~60dBmV

kSRR

Bandwidth

3MHz~100MHz

28

Environment

M 7 N e

Noise measuring range

30dB~130dB

I EE PN BV

Temp measuring range

-40°C~85°C

B2 N 9
Humidity measuring

range

0~100%RH

AR

Usage environment

I

Temperature

-40°C~85°C

s

Relative humidity

<95%RH

RAF

Size

i AN RS

Terminal form factor

135mm*100mm*42mm

g7

Installation

E7& I

Installation

fg X
Magnetic

L4 77 22 JORGT

1.4 Product installation and size

1.4.1 APD100 3% [z R~}

1.4.1 APD100 installation and size
APD 100 %5 55 4 ) JEC0 25 B SR S8 (DIN3Smm) 223853, Al 22388 TP oefa A 58,

R i A TR e R P AR 22 T 2, IR PR T SRAG L B s LB

FEA TR A, HAL mm.

The APD100 UHF partial discharge detector adopts a guide rail (DIN35mm) installation method and
can be installed in the secondary instrument room of the switchgear; The UHF sensor adopts a magnetic
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suction installation method and is adsorbed on the wall of the switchgear cable room. The detailed

dimensions of the product are shown in millimeters.

1.1 APD100 B s & &
Figure 1.1 APD100 Partial Discharge Detector

o~ <

1.2 Hresnmmft as
Figure 1.2 UHF Sensor

1.4.2 APD300 %34 Jt R~
1.4.2 APD300 installation and size

APD300 1 ' B £ Jii K ] SR mE R B 22206 07 30, IR AE DT S HE A S AR BE o 77 i PR RO LI
BT mmo

The APD300 monitoring intelligent terminal adopts a strong magnetic adsorption installation method
and adsorbs on the wall of the cable room of the switchgear. The detailed dimensions of the product are

shown in the figure, in mm.
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1.3 APD300 R~T &
Figure 1.3 APD300 Dimensional drawings

1.4 APD300 S s & HELR i
Figure 1.4 APD300 Partial Discharge Detector

1. 5 4T %
1.5 Wiring method

W LR O N2 B APD100 #2248 s AN R,  “SENSOR” 4 T i [ 4l B 25 3 B2 v
FifE kA, “POWER” #2 LU E R TAEHVEEZN, AI4: N DC10~30V H & ; 815 145 RS485
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S FIF1 LORA Jo4k (o4l s Rl & R e BLBOREHMEN) « “ALARM” N& &4 mbit

The schematic diagram of the APD100 wiring terminal is as follows. The "SENSOR" interface is
connected to the UHF sensor through a coaxial cable; The "POWER" interface is used to connect the
working power supply of the device, which can be connected to DC10~30V voltage; The communication
interface includes RS485 communication port and LORA wireless (wireless communication needs to be
used in conjunction with our wireless transceiver); "ALARM" is the alarm dry contact output.

OO ke

SENSOR LORA POWER RS485 ALARM

1.5 APDI100 ix¥F &
Figure 1.5 APD100 terminal diagram

JE U REMEIN 28 3 APD300-L A 2 M G2 1 n BN, BHIAE SC: I 1 1 AYRIERR O
M12: MmN 5 3: RS485 (S A Ui [T 4: RS485J@{5 B. I{5H:11 RS485, JHF3 9600.

The schematic diagram of the partial discharge intelligent monitoring terminal APD300-L wired mode
terminal is as follows, and the pin definition: port 1: power supply positive; Port 2: Power Negative; Port 3:
RS485 communication A; Port 4: RS485 communication B. Communication interface RS485, baud rate
9600.

DC24-| DCZh4+| 4B5SA | 485B | GND

RINNNE

1.6 APD300-L ix¥F &
Figure 1.6 APD300-L terminal diagram

2. BRI

2 Communications

FEA B PR WA @ 1@ I RS APD RO TS B R . AT A E IR
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it 248 HAT MODBUS W K1t 25 I ELIE B2 1 A H A &35 Flrfy N8, A7 il Zh REAT B AR
CHBATN TR, AENECH. BWSHKTER, AN S EE.

This chapter mainly discusses how to use software to read and write data of APD partial discharge
detector through communication port. Mastering the content of this chapter requires you to have a
knowledge base of the MODBUS protocol and have read through all other chapters of this volume to have
a comprehensive understanding of the product's functions and application concepts. This chapter includes a
detailed explanation of communication application formats and a parameter address table for this machine.

2. 1B TR AR

2.1 Detailed Explanation of Communication Format

AR P2 SRR AT RE R AE A 40 N R Prm ik 3, Bdla o8l
The examples presented in this section will use the format shown in the following table as much as
possible, with data in hexadecimal.

2.1.1 IEREHE (THHERD 03H/04H)
2.1.1 Read Data (Function code 03H/04H)

BEThRE SOVF I P 3R W R AR S IC B S R G S8 L IRE R I BE B A BR 1,
AN REE H E SCHY bk v

This function allows users to obtain data and system parameters collected and recorded by the device.
There is no limit to the number of data requested by the host at once, but it cannot exceed the defined

address range.
Bilhn, A AIA A H -

For example, master send data frame:

01H 03H 00H 01H 00H 02H 95H CBH
3 B3I [ e 7 S o -

Slave answer data frame:

01H 03H 04H 00H 01H 00H 04H AAH 30H

202 HEBANEFEFRR (THEER 06H)
2.1.2 Preset Single Register (Function code 06H)
UL T RERS Fo v F P B B B AF AR N 2, AT D R TAES B NS E.

User can write active parameter into the single register with this function code.
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Biltn, EPURIE:

For example, master send data frame:

01H 06H 00H 01H 00H 02H 59H CBH
2 L 3R [ 2 e -

Slave answer data frame:

01H 06H 00H 01H 00H 02H 59H CBH

2.2 i@ifliteib s

2.2 Parameter address table

2.2.1 APD100 it %=
2.2.1APD100 address table

1 A NIR
0000H e e, A & Uintl6
Reserve Reserve, Unmodifiable

NURNENN 01:1200; 02:2400; 03:4800; 04:9600;
T R R N .
0002H Baud rat R/W 05:14400; 06:19200; 07:115200;Ek A\ 9600; Uintl6
aud rate
Default value is 0xO0FF,Baud rate is 9600
AL B A B A -60dBm~+15dBm, BKiL-20dBm;
ooosn | B EEMR R/W , ik Int16
PD alarm threshold Default is -20dBm

kR
0009H AR R 0~65535 Uint16
PD frequency
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B R EIR A 0, %, 1, %,
000BH T H B AR Tk i Uint16
PD alarm status 0,Normal; 1,Alarm
g R 0, “ERE; 1, g8 By 1;
000FH AR R/W AMifife 'fEFJIﬁ‘ LIgIN Uint16
PD alarm enable 0,0FF; 1,0N; Defaultis 1

0013 IR IR AT, 7 AN
ke R/W I b R A (MEARE UINT16
~0016H Product ID Product ID, 7 bytes

. 7~9,125kHz,250kHz,500kHz;
LORA 7 % ,
0018H . R/W 2RIN 9:500kHz; UINT16
Lora bandwidth )
Default is 9:500kHz
ERRORCODING,1~4 ERiA 2; [1:4/5, 2:4/6,
001AH LORA- ERRORCODING R/W 3:4/7,4:4/8]; UINT16
Default is 2:4/6
LORA £13 0~1 BRI 0 0: OFF, 1: ON];
001CH EEaL R/W A A [ ] UINT16
Lora Header Default is 0:OFF

2.2.2 APD300-L #btit 3%

2.2.2APD300-L address table
1o A T I A 4
1. Read full telemetry data
i TR E SRR BRI E, ThREI oy 0x04, ZFAFas /0 AT
This command is used to request the analog quantity collected by the device, the function code is
0x04, and the register distribution is as follows:

10



LA SR A IR AR

AE T L
0000H B R 0~4095 Int16
AE frequency

AE JiHL 3 {E
0002H el . 0dBuV~60dBuV Int16
AE average capacity
TEV JECHL K
0004H BURRS 0~4095 Int16
TEV frequency

TEV 3855
0006H HHEE , 0dBmMV~60dBmV Int16
TEV average capacity

UHF i HL K
0008H RS R 0~4095 Int16
UHF frequency
UHF J; 1
000AH B . R -70dBm~+10dBm Int16
UHF average capacity

1 7
000CH T H 30dB~130dB Int16
Noise level
i
000EH e R 0%RH~100%RH (X 10); Int16

Humidity value

ik WERMA R ZEPE RS 10, A EHE 30 dBuV R HEKEGED 10 Ik, TEV &
18 30 dBmV [FIBHBCEE KSR 10 ¥k, UHF E{E-30 dBm [FIB B KE0EE 10 K.

Note: The initial judgment of the alarm is that the number of logical discharges is 10, the
number of simultaneous discharges of ultrasonic value of 30 dBuV is more than 10 times, the
number of simultaneous discharges of TEV value of 30 dBmV is more than 10 times, and the number
of simultaneous discharges of UHF value of -30 dBm is more than 10 times.

2. 5 E AR
2. Read and write fixed value data

FHLIhRERY Y 0x03, B EAANTHARERD Y 0x06, 52 DINREID N 0x10, ZF1Ess /ARl T

11
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The function code is 0x03 for reading, 0x06 for writing a single function code, and 0x10 for writing

multiple function codes, and the register distribution is as follows:

BGERALNA(Ehal )
0000H R/W 1-255 Uintl6
Address

AE 10dBuv~60dBuV, #FAIA{E: 30dBuv
0002H EH R/W . . W BAE " Int16
AE alarm value Default is 30dBuvV

UHF &8 -70dBm~+10dBm, ZRIAfEH: -30dBm

0004H R/W . Int16
UHF alarm value Default is -30dBm

E: MIR—RAiE; w—HE; R/W—iE/5.

Note:[1]R—Read;W—Write; R/W—Read/Write.

12



