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1. ZHefEH
1 Installation Guide
L1 77 f iR
1.1 Product Introduction

DM BER IR G, GBI R A GRTZ N, BTSRRI TR SR E F e R E
ZH. PR RIAG NIRRT A, RRIAFEGREE, FESR IR T ES T AR 4 2%
W H I AT AN 5T, AESRIEER AL FI7p 9 B 21K, T 5 R BUZ AL R AR B o A4 4%
R, BRI o JRFR IS — AN ST SRAE A B8 2 (i i Vb o, (HR A2 RHA5 )
FRHJR IR . 5 HACIIARAE, WIS AE— 8 S 1F PG BRAE S 2 B OB IR, I8 BT R AR
WL 5. W TRAREN S, BARGRKERBBBERR RSB AZE NSRS HEZHIR
NI 51 R B4 4515 S ) R G B SR R 22—, (A 0 A8 2 2 e B SR AL O A . TRk
FE SR FRD R P T R AT A R VA B A BRI B 2 B, R R BB T AR I i e s B
BT, JE G W R A A R T2 — o APD ZR 91 v e I SR o S T L 0 2 B e o e o o e A%
&A% (UHF) « B/ (TEV) AR PRE RS (AE) SRS I B B 1847 I 1 JR) A e
85, AT I e W R AR (e iR, SRRl TS, REGH) R R e SEIE1T.

At this stage, metal-enclosed switchgear is widely used in the power system, so the stability and
reliability of the switchgear operation is the top priority. Defects such as bubble gaps, impurities, spikes
and other defects in the insulation of medium-voltage electrical equipment make the electric field
distribution inside the insulation of the switch cabinet uneven under the action of strong electric field, and
the electric field strength in the defective part will increase, which will easily lead to the discharge of the
part that does not penetrate the entire insulation, that is, partial discharge. Partial discharge generally does
not cause the penetrating breakdown of the internal insulation of the switchgear, but it can lead to local
damage to the insulating medium. If it exists for a long time, it will cause the destruction of the electrical
strength of the insulation device under certain conditions, and eventually cause the insulation breakdown
inside the switchgear. For electrical equipment, partial discharge of electrical equipment is one of the
important reasons for the aging or deterioration or even damage of its insulation, resulting in equipment
damage and power system accidents, and it is also a sign of degradation of equipment insulation integrity.
Therefore, the partial discharge monitoring of electrical equipment is an important means to evaluate the
insulation status of the equipment, and it is also one of the effective measures to find the latent fault of the
equipment to achieve fault warning and avoid the occurrence of failure. The APD series medium-voltage
switchgear partial discharge detector device detects the partial discharge signal of the electrical equipment
during operation through ultra-high frequency sensors (UHF), ground wave sensors (TEV) and ultrasonic

sensors (AE), so as to judge whether there are hidden insulation hazards inside the high-voltage electrical

equipment, give early warning, and ensure the safe and reliable operation of the power system.
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1.2 Type Introduction

APD |—| XXX

2R B A R A

FoRBEEAS . 100, 300-L. 300-W

Type: APD100. APD300-L. APD300-W

R Ry TR N 2

1. 3 HFARFEIR

1.3 Technical Features

Partial Discharge Detector

2 Type APD100
23 Parameters
o I i 3E 1
Number of channels One
M

Measuring range

-60dBm~+10dBm

MENE

Measurement content

JECHLRAE R HARR
Discharge amplitude and frequency

KA s
Sampling
UG Hc BH 47
L 50Q
Matching impedance
I EEA“/ N
PRtk DC10~30V
Power supply
T
I <3W
Power dissipation
T
LR RS485 * 1, LORA * 1
Communication
W (bps) 2400. 4800. 9600. 19200
Baud rate (RS485)
S 15 15
ki MODBUS-RTU (RS485)
Communication protocol
2k Fi 2 1 #8#JF: SA/AC250V, SA/DC30V
Relay output 1 circuit normally open relay
247720 35mm FHA LR
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Installation 35mm guide rail installation
AR WEE: 25 C~+70 C; AHXHEE<95%
Usage environment Temperature: -25 ‘C~+70 “C; Relative humidity < 95%
S T
ke 300MHz~1600MHz
Bandwidth
A >10.5mm
P Effective height
~F I 20 ARE 1|
tes SMA
i Interface
UHF .
B
sensor ] - [ 45  Coaxial cable
Connecting cables
Ly
B 4755 2% P65
Protective class
LT Tg X
Installation Magnetic
5 Type
APD300-L APD300-W
2% Parameters
LR LA
DC 12-36V ikt
Power Battery
3-4 4, AT (S
FLYH 75 iy 2ER18505M)
Battery life 3-4years, replaceable (Model
2ER18505M)
HfET A
RS485 (MODBUS-RTU) LORA
Communication
PREI
4s 2h
Sampling
B i
I 0~60dBpV
J— Measuring range
= I AE -
PR
RE 40kHz+1kHz
Resonant frequency
PD ——
. bR
monitoring ) 0~60dBmV
L Measuring range
sensors - —
TEV DA 5 98
3MHz~100MHz
Bandwidth
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N8
-70~10dBm
Measuring range
L L
R i A0 300MHz~1500MHz
Bandwidth
UHF —
VI8 S R
Average equivalent >10mm
height
Mgt e 0] 2 91
30dB~130dB
Noise measuring range
T P I
28 -40°C~85°C
Temp measuring range
Environment - -
T JEE 0 7
Humidity measuring 0~100%RH
range
i B
o -40°C~85°C
TAERES Temperature
Usage environment id5a
<95%RH
Relative humidity
A A ST RS
135mm*100mm*42mm
Size Terminal form factor
s BRI e
Installation Installation Magnetic

L4 77l 228 JORGT

1.4 Product installation and dimensions

1.4.1 APD100 RE R R~
1.4.1 APD100 installation and dimensions
APD 100 %5 75 55 ) JEOW 25 B SR S8 (DIN3Smm) 22357730, w2238 0 P oefa AR =

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

FEA RIS L, AL 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
suction installation method and is adsorbed on the wall of the switchgear cable room. The detailed

dimensions of the product are shown in the figure, in mm.
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1.1 APD100 BN R E
Figure 1.1 APD100 Partial Discharge Detector
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1.2 $Esn/anet e

Figure 1.2 UHF Sensor
1.42 APD300-L R K& Rt
1.4.2 APD300-L installation and dimensions
APD300-L =& — A £k Jay I A% s R F iR AW B 2228607 30, MR TR S Fe 4 S N AELBE o 7 b
VAT WK, BAL mm.
APD300-L triple-in-one wired partial discharge sensor adopts a strong magnetic adsorption mounting
method and is installed on the cabinet wall in the cable compartment of the switchgear. The detailed

dimensions of the product are shown in the figure, in mm.
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1.3 APD300-L R~
Figure 1.3 APD300-L Dimensional

1.4 APD300-L =& —HL&RMIZ~AF
Figure 1.4 APD300-L triple-in-one wired partial discharge sensor



2R B A R A

1.4.3 APD300-W R K& R~F
1.4.3 APD300-W installation and dimensions

APD300-W =5 JC L R TR0 ik & R FH o R Bt 223 7 3K, WRBRTAE RS T SR AE (A IR e 45 == B
BiETIRAN, o . PR RS WA, A mm.

APD300-W triple-in-one wireless partial discharge sensor adopts a high-strength magnetic mounting
system, installed on the external door panels of either the circuit breaker compartment or cable
compartment in each switchgear unit, without the need for high voltage power outage. The detailed

dimensions of the product are shown in the figure, in mm.

1.5 APD300-W R~} &
Figure 1.5 APD300-W Dimensional

1.6 APD300-W =& — Rk Rk =5
Figure 1.6 APD300-W triple-in-one wireless partial discharge sensor
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1.5 A7 %
1.5 Wiring

1.5.1APD100

R U TS e B APD100 He2kdin ¥/ B KA1 F,  “SENSOR” $2 Fid i [F) 4l A 45 i s
Wit As; “POWER” #£ DO B TAE IR, AT DC10~30V HLJE; 38158 1A 4% RS485
H1E A LORA T4k (ELEFEFEARATLEAS ATC600-C /) ; “ALARM” AHET
ek Tl v

AbTAREAERERT, APD100 Jay ke BIELE 5 UCRFE IR B B K TiE B{E, ALARM &%
FRIT5E,  “ALARM” HEH M4 .

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 ATC600-C); "ALARM" is the alarm dry contact
output.

When the alarm is enabled, the discharge amount of the APD100 partial discharge detector for 5
consecutive sampling cycles is greater than the alarm threshold, the ALARM indicator light is on, and the
"ALARM" alarm outlet is closed.

OO0 M

SENSOR LORA POWER RS485 ALARM

1.7 APD100 ifF &
Figure 1.7 APD100 terminal diagram
1.5.2 APD300-L

=B AL A APD300-L %4 on BN, FHIE X w1 BRI W
2: BRGNS 3: RS485#(E A: Uil 4: RS4851815 B. i@{HE#H 1 RS485, L2 9600,

AE IRfE# AE i & EE RN AE BORRBGET 10 Ik, AB #REFEAE 1 TEV IRERT
TEV & e A F TEV R EEE 10 Ik, TEV #E&FsEAE 1; UHF IR @8 UHF # e E
Al UHF b R8O 10 R, UHF RERRELIE 1.

The schematic diagram of the APD300-L triple-in-one wired partial discharge sensor 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.

If the AE amplitude exceeds the AE alarm value, and the number of AE discharges exceeds 10 times,
the AE alarm flag will cause 1; If the TEV amplitude exceeds the TEV alarm value, and the number of
TEV discharges exceeds 10 times, the TEV alarm flag will cause 1; If the UHF amplitude exceeds the
UHF alarm value and the number of UHF discharges exceeds 10 times, the UHF alarm flag is 1.
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DC24-| DC24+| LBSA | 485B | GND

o[UIUIHHU[S]

1.8 APD300-L ix T
Figure 1.8 APD300-L terminal diagram

1.5.3 APD300-W

=G LRI AL A APD300-W HRR T BIAR,  “ON” Nyl JF4%4H, “OFF” JyHiik
KL, FERAIBITIR R R B /R ST . LoRa L& AEHEIE, TALMAMEERRED (L@
EREERATLBK S ATC600-PD /) .

The APD300-L triple-in-one wireless partial discharge sensor indicator is shown below, "ON" is the
battery on button, "OFF" is the battery off button, and has a running indicator and a battery indicator. LoRa
transmits data wirelessly, without any peripheral connection interface (wireless communication needs to

be used with our wireless transceiver ATC600-PD).

1.9 APD300-W FZkig7R[E
Figure 1.9 APD300-W wireless indicator
TLMUR A ATC600 #2kdm 1. 1. 2 SONFHB R T, 3. 4 5 DOI fith, 5. 6 Jy DO2 i
H, 7. 8 A RS485 FEHIM AL B i
Wireless temperature measurement transceiver ATC600 terminal block. 1. 2 are power terminals, 3
4 are DOI1 output, 5. 6 are DO2 output, 7. 8 is A and B terminal of RS485 interface.

il m\
/

D02  [485A[485B]

/ l T2 314151617 8]
power D01
[ [ [1
D— — 0 D— I— D—A D—1
\ B.®@ B:@ @@ @@

B 1.10 ATC600 ¥ 7K
Figure 1.10 ATC600 terminal diagram
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1. 6 LU HS

1.6 Wireless receiver

Tl im it LORA LU= cEdE, Bk RS485 fLsh EAIHLELE RS %« ToLkHzik
28 ATC600-C 7] LLEEUSR 80 4~ APD100, Jo£k#Ii#s ATC600-PD AJ LA#ZIL 40 > APD300-W (JoZRi%
REARENL (416 BKRUHEY O .

The wireless receiver receives PD data through LoRa wireless and transmits it to the host computer or
server through RS485. The wireless receiver ATC600-C can receive 80 APD100, and the wireless receiver
ATC600-PD can receive 40 APD300-W (The communication registers for wireless mode are detailed
in the {416 Receiver Instruction Manual) ).

1. 7 b2t BH
1.7 Label State

1.7.1 APD100 #&E¢ ATC600-C
1.7.1  APD100 with ATC600-C

BHE: xHEEWEFE-ATCH00-C BRR: BMREANLEE W
e, 1 #S: APD100

HEEhE N : AC/DCESV 254V iRiflibE: 01

#51809190240001%
£=HH: 20/05/27

ATC600-C APD100

WEFTR, Wzed APD100, H4A 55 ATC600-C M5 —8, A BKBIRS 7%
B, “Ymi%: 0017 AULZRAEE —MET, FARKIEIRINTE 23,

As shown in the figure, if the APD100 is installed, its group number should be consistent with the
group number of the ATC600-C, and the installation position should be installed according to the label text,
"Code: 001" is recommended to be installed in the first cabinet, and then installed in order.

1.7.2  APD300-W #&EC ATC600-PD
1.7.2  APD300 -W with ATC600-PD

ATC600-PD APD300-W
W ETR, i2e%e APD300-W, HAL'S R 5 ATC600-PD (4l S — 5, Zedehn BB IR
TR, gD 0017 FULCZRAEE —MET, FHRIIEIRIF 2% .
As shown in the figure, if the APD300-W is installed, its group number should be consistent with the

10
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group number of the ATC600-PD, and the installation position should be installed according to the label
text, "Code: 001" is recommended to be installed in the first cabinet, and then installed in order.

2. BINIEES

2 Communications

RS B Y IR U ] A YRR 8 I TR K B2 S APD RO R B e . AR AR ER
i £ 48 B MODBUS WS RIR At 25 I ELIE B2 1 A HoAh 535 iy &, A7 il Zh RE AT B AR
AR TR, AENECHE: BN TER, AV S R,

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. 1 s A E R

2.1 Detailed Explanation of Communication Format

AR P2 SEURE RS AT RERIAE A A0 S R s Bk 3, Bl Jy+- o5 il
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)

BCIhRE FUVEFH PRI B R AR 5 sk B X RS L — KI5 R I EHE A Bk A PR,
EANBEE H 7 SCRY ik T

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.
Bt AU IR 1) H 4 il

For example, master send data frame:

01H 03H 00H 01H 00H 02H 95H CBH

e B IR [ i 5 AR o«

Slave answer data frame:

11



LA SR A IR AR

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

212 EBANFER (THEER 06H)

2.1.2 Preset Single Register (Function code 06H)
LEThRENS Fo v FH P SR A FAF AR N 2, AT LD RS TAES S N E.
User can write active parameter into the single register with this function code.
filtn, EHLKIE:

For example, master send data frame:

01H 06H 00H 01H 00H 02H 59H CBH
2 L3R e W o A o

Slave answer data frame:

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

2.2 @R

2.2 Parameter address table

2.2.1 APD100 it %=
2.2.1APD100 address table

il , ANArfE
0000H e R mE, A ﬁ Uintl6
Reserve Reserve, Unmodifiable

— 01:1200; 02:2400; 03:4800; 04:9600;
TE R R R , .
0002H Baud rat R/W 05:14400; 06:19200; 07:115200; %k A 9600; Uint16

aud rate
Default value is 0xO0FF Baud rate is 9600

12
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BCH, B 8 -60dBm~+15dBm, ZRkiA-20dBm;
0005H TP R R R/W m‘ m, Rk m ntl6
PD alarm threshold Default is -20dBm

.
0009H B 0~65535 Uint16
PD frequency

e B AR R A 0. i 1,
000BH TR EE AR RS Tk i Uint16
PD alarm status 0,Normal; 1,Alarm
REALRE 0, AMlRE; 1, R BRI 1 Uintl6
PD alarm enable 0,0FF; 1,0N; Defaultis 1

0013 R IR PR AT, 7 AT
7 i R A S R/W LR (NG F] UINT16
~0016H Product ID Product ID, 7 bytes

. 7~9,125kHz,250kHz,500kHz;
LORA 7 %% i
0018H . R/W 2RIN 9:500kHz; UINT16
Lora bandwidth )
Default is 9:500kHz

ERRORCODING,1~4 ERiA 2; [1:4/5, 2:4/6,
LORA- ERRORCODING 3:4/7, 4: 4/8); UINT16
Default is 2:4/6

LORA 345 0~1 BRI 0 0: OFF, 1: ON];
001CH BIHA R/W B A [ ] UINT16
Lora Header Default is 0:OFF

2.2.2 APD300-L #btit 3

2.2.2APD300-L address table
1. Sz H e A A
1. Read full telemetry data

13
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Wz T R BRI OBE, DhRe )y 0x04, FAFAR AT UIT -
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:

AE T L
0000H BHLRH 0~4095 Int16
AE frequency
AE Ji L3 {E
0002H el . 0dBuV~60dBuvV Int16
AE average capacity
TEV JEHL K
0004H B 0~4095 Int16
TEV frequency
TEV 35
0006H HHEE , 0dBmMV~60dBmV Int16
TEV average capacity

UHF J8CFRL K
0008H BRRS 0~4095 Int16
UHF frequency
UHF il L 3%,
000AH BAE . -70dBm~+10dBm Int16
UHF average capacity
Mg P
000CH %F A 30dB~130dB Int16
Noise level

i
000EH T & R 0%RH~100%RH (X 10); Int16
Humidity value

ik WMEVIHA R ZEBRRE 10, BAEPEE 30 dBuV FREARKEGET 10 X, TEV E
18 30 dBmV [FIBHBEE KSR 10 ¥k, UHF E{E-30 dBm [FIBH B K S0 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

14
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of simultaneous discharges of UHF value of -30 dBm is more than 10 times.

2. BEEHE R
2. Read and write fixed value data
BRI 0x03, B HANTHRERD N 0x06, 52 ANTIREIG N 0x10, Z5AF88 70 A 1 T -
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:

BIEERZARE WA )
0000H R/W 1-255 Uintl6
Address

AE 10dBuv~60dBuV, #AIAE: 30dBuv
0002H EH R/W . . HV. BRIAE " Int16
AE alarm value Default is 30dBuvV

UHF &1H -70dBm~+10dBm, EZRIAfEH: -30dBm

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

% [1IR—RiE; w—HE,; R/W—iL/F.

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

15
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Headquarters: Acrel Co., Ltd.

Trade Company: Acrel E-Business(Shanghai)Co., Ltd.
Address: No.253 Yulv Road, Jiading District, Shanghai, China
Postcode: 201801

Manufacturer: Jiangsu Acrel Electrical Manufacturing Co., Ltd.

Address: No.5 Dongmeng Road, Dongmeng industrial Park, Nanzha Street, Jiangyin City, Jiangsu
Province, China

TEL./WhatsApp: 0086 - 188 6162 8731

Web-site: www.acrel-electric.uk

E-mail: elsie.ren@email.acrel.cn

Postcode: 214405
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