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Chapter 1 Device Introduction
1 #EA
1 Information

AM4 ZBIHHLRI B E R ORY S F20 T 1k, &HIT 35kV S LR s A5 20 (1 ) 2 b
ASEs (BT, ATSCHL A P AR Bk ) A ORI . N R U R R DL KR, STl A
WL AT R BRESET L.

AM4 series microcomputer protection device are applicable to the user substation which the input
voltage is 35kv or above. AM4 can be used to protect and control the user substation, and is be widely used
to Power Industry, Water conservancy industry, Traffic Industry, Oil industry, Chemical industry, Coal
Industry, Metallurgical Industry and so on.

PRAP 3 BRI Se o O RT SE R R S BRI B0, T aR Ik Re s, wISEtkm, DRI SCBT
RE, EICRAIURBCH . 3B A& 12 BT REREM b MR, B85 Acrel-2000
LA A BC,  PT DASEETG N AR BE R £ i 7 A% e i G P 34K R 4

The advanced and reliable protection principles and algorithms are used in AM4, and AM4 series
protection devices have so many advantages such as anti-jamming performance, high reliability, flexible way
to achieve protection, communication uses redundancy design.

The device has ample hardware interfaces, such as 12 DI. 5 DO, 8AI and so on. The AM4 can be used

to communicate with The Acrel-2000 power monitoring system to support Unattended substation system.
2 RETINREXTRSR

2 Device Function

Fi& Application W 37 I 7R
Current type | Voltage type
EE Function AMA4-1 AM4-U1
FLYLKSE Input Current
FL & K4E Input Current
JFRERSE DI 12 12
kgt DO 5 5
LRI INRE Protective Function
A (=B /R
over current protection N,
(three stage, inverse time )
TR (B SN ERD
Over zero-current protection N
(two stage, inverse time)
PR (B SRR
Negative sequence over-current N
(two stage, inverse time)
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SR UG IR A

£ 1% Reclose J
I Bk /&2 Overload trip/alarm J
fEAIRZE, Low-frequency load shedding
EYIIBLSURN
After accelerating over-current
i HEBE Over voltage trip
R HL Bk Under voltage trip
FC A48 FC Block
P52 Control circuit fault alarm
AEH E B /25 2 Non electric trip/alarm
RHE L2 Under voltage alarm
ITH RS Over voltage alarm
FF it EEZ Over zero-voltage alarm
PT Wik &% PT disconnection alarm
Sl ouliNey 4

Self-produced over zero-voltage alarm

A

L RN RN RN RN RS RN RN RN

Ll |~ |~

A

BIRML Communication protocol
ModBus-RTU N N,
IEC60870-5-103 N N,
HBIINEE Accessibility
WS Fault recording N |

T VERHAILTRE, WRRWIETIRE,  SARS L6,

Note: + represent with this feature, Bl represents optional feature, blank represents no function.
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ETE BAREY
Chapter 2 Technical Parameters
1 BESH
1 Rated parameters

1.1 T{ERR

1.1 Power supply
TAEHIE: AC/DC220V 5L AC/DC110V 5k DC48V (L35 B 28 )
Power supply: AC/DC220V, or AC/DC110V, or DC48V (Reference the wiring diagram)
o H: TARHEX (1£20%)
Range: Power supply X (1420%)
RKDIFE: <10W (Ei)

Maximum power consumption: <10W (DC)

1. 2 N R E

1.2 Rated voltage
o H: AC 100V B 100/V3V

Rated voltage: AC 100V or 100/Y3 V
TG 1~120v
Range: 1~120V
#E B Z: +£05%
Accuracy: *£0.5%
DhZAFE: RAHDIRIAEA KT 0.5VA
Power consumption: <0.5VA (single phase)
WERET): 12 REEUE IR, 1S TAE,
2 L, feiF 10s.
Overload capacity: 1.2 times rated voltage for continuous work;

2 times for 10 seconds.

1. 3N R (PRIFER IR

1.3 Rated current (Protection current)
W E fH: ACBA HU1A (LALEZLRED
Rated current: AC 5A/1A (See the device wiring diagram)
MEJERE: 0.04In~15In
Range: 0.04In~15In
DhAA5E: REAHDIRBFEA KT 0.5VA
Power consumption: <0.5VA (single phase)
ARy 2 RUE R, TSR AR,
40 fEAE L, JOVF 1s.
Overload capacity: 2 times rated current for continuous work;

40 times for 1 second.
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1.4 5

1.4 Frequency
BEMZ : 50Hz 5L 60Hz
Rated frequency: S0Hz or 60Hz
SR GH . 45~55Hz 5 60Hz
Range: 45~55Hz or 60Hz
#E i B £0.1Hz
Accuracy: 0.1Hz

1.5 FFREHWMA

1.5 Digital Input
B E: AC/DC220V, AC/DCL10V, DC48V ([A TAE HL i)
Rated Voltage: AC/DC220V, AC/DC110V, DC48V (similar to power supply)
HURYER: BUEHEEX (1£20%)
Voltage range: Rated Voltage X (1220%)
DM FE: RIEERHEFE<IW (DC220V)
Power consumption: <1W (DC220V) (single channel)

1.6 FFREHE

1.6 Digital Output
WU Az fir: 210000 X
Mechanical life: =10000
PHEZYE: =1000W, L/R =40ms
Switching capacity: =1000W, L/R =40ms
IR ELSE=5A, KN (200ms) =30A
On current: continuous =5A, short time (200ms) =30A
WiFF255: =30W, L/R=40ms
Interrupting capacity: =30W, L/R =40ms

2 ERTARIMESM

2 Normal working conditions

WIERE:  -10C~+55T;

Ambient temperature: -10°C~+557C;

REMAE IS VA N-25C~+70C;

Device storage, transport allows the ambient temperature is -25°C~+70C;
FAXHRIE: 5% ~95% (i N FEANBERR , ANE5UK)

Relative humidity: 5% ~95% (The product does not condensation and freeze inside);
Mk E . <2500m.

Altitude: <2500m-.
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Chapter 3 Operational Manual
1 A E R AR

1 Surface instructions

REMANZ BEZAAE MR BT, BIE=AEr: WS, LED fERAT . 128,

The man-machine interaction of the device is mainly carried out on the surface, including three parts:
liquid crystal display, LED lights, keys.

WA AT LR R BIE. RSB SEEAHE, BEE, Ffios, B8, wE
24, WA, RERRSE RS,

Liquid crystal can display current, voltage, power and other electrical parameters of real-time value,
remote signals, event records, device parameters, setting parameters, time, device version information and so
on.

LED AT FIRAR R B RIS AT RS . RIPEEEE R

LED lights are used to indicate the device’s operating status, protection and other information.

Trip

Alarm

LED R/ 4T
LED indicator
T bn
Liquid crystal H A% Reset
il Enter
EAEeArFe B it R[A% Esc
Operation cursor

move key

& 3.1 AM4 BIEIR
Figure 3.1 AM4 Surface

2 1ZBRAR

2 Key instructions

R b T A A, B, REE AR AR, SN E IR

Keys include Up, Down, Left, Right, Enter, Esc and Reset, to achieve man-machine interaction.
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3.1 A4 IREEINAETEER
Table 3.1 AM4 Key function instructions

745 FETRe P FEINRE
Key Function Key Function
Rt LE| A )b % ) 1 T B 3G K
Reset Up/Increase
L:1RIN 7] A% 335 T B A T 93]S
-« v
Enter Down/Decrease
IR [A] ) 7 % 2 396 T B8 T T R 3R
Esc 2
Esc Left
) A % 2 396 T B8 0 T R
> .
Right

3 REHA

3 Menu instructions
PE EHRBIBEAN T, ERm =AM SR BT R, RN ER . EEE
e ANFmAED E TR R AR, S B ] DS 2 A R D) R
The device is powered on to enter the main interface, the main interface is divided into three interfaces:
running interface, telemetry interface, remote interface. Each interface can display more content through the

up and down keys, and each interface can switch between the display through the left and right keys.

AM4 S MEME R B WA
la 0000. 00 A WEEES AL b
000.00 A Ib 0000. 00 A Wi o %
50 000.00 A lc 0000. 00 A FEREITME 7
000.00 A 10 0000. 00 A FEARME 7
UAB 0000. 00 Vo e T b
000.00 KV ypc 0000. 00 Vo RAS i
¥ 000.00 KV yea 0000. 00 VoA fERE 7
L 000.00 KV 154 0000. 00 v
& 3.2 BITRA E 3.3 ENE=RAE E 3.4 BEEEFE
AM4 Name Value Unit Name Stat
la 0000. 00 A [CB On Of
000.00 Al Ib 0000. 00 A CCB Off of
50 000.00 Al [c 0000. 00 A Working Position of
000.00 A | [O 0000. 00 A [Testing Position of
UAB 0000. 00 V. Grouding Switch Of
000.00 KV 1jpc 0000. 00 V. Remote Of
¥ 000.00 KV | yjc0 0000. 00 V. Discharge Of
! 000.00 KV | ;4 0000. 00 v

Figure3.2 Run interface Figure3. 3 Telemetry interface Figure3. 4 Remote interface
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3.1 tRIRSR

3.1 Fast navigation
PEPND YN, AR LR “HA BETEEA TSR, TN 8
AT, WK 3.5, HITSRAARR BIARRI . MR TSR EZ B BN SR,
7 “arMm]” IR ] E s, & 3.6 P SR R B AT DUR R 12 B A A R S
The device menu is multi-level menu, users can press the "Enter" key to enter the main menu. The main
menu is divided into 8 sub-menus, as shown in figure 3.5, which is composed of submenu name and icon.

”»

After selecting a submenu, press “Enter” key to enter the menu and press “Esc” key to return to the superior

menu. Figure 3.6 is a quick navigation map, which can be used to quickly find relevant parameters.

I&U

Debg

()

ok IR B éBE Conm  Ctrl

=R0)] ®

MR R Time  Info

WE el

|E|P5ﬂ()

D

& 3.5 £3xE

Figure 3.5 Main menu

[ietimm K wnmm | E i |

| WA

4m
=7
>

Sl
IR

3.6 iR
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Remote

(e DR

41

Menu |

Switch locked

¥ [ Modity | I Err No. |

Group

2
L=

F&md frequenc

Language

DI Number

Figure 3.6 Main navigation

3.2 it E

3.2 Configuration
“PCE” T DO E SRR, ] 3.7, BERE, 1% N BR R

P “arlm” SR el 4 E LBk B ORAE S, R 3.8, 4% “HN” S RAF B OTR ]
TIEH, & IR EARAF B R HR B FE SR

“Conf” menu can set the LCD backlight time, as shown in figure 3.7, after the change is completed,
press the “Enter” key to exit the changes, and then click “Esc” button to return to, the device will jump out
of the data interface, as shown in figure 3.8, press “Enter” button to save the changes and return to the main
menu, press the “Esc” key does not save the changes and return to the main menu.

Used can use the “Enter” key and “Esc” key to set the parameters such as LCD backlight. Switch
locked RC. Rated frequency. language and so on in AM4.



LRI R AT IR A 7

ZHIE ZHRCE
W ER Al Eo9Rb Rl 999F0
EIERREEITRE & BEREETIRE &
1 50Hz HE A 50Hz
ES H3L EE H3C
FEANHLEERAY  8DI+4DI 7 [ RAT 8D]+4DI

KERAZ?
Enter: {&fF Esc: B
E 3.7 RamikrtaERE & 3.8 BB IRFRER
setting setting
LCD backlight Eo9s LCD backlight 9994
Switch locked RC no Switch locked RC no
Rated frequency 50Hz Rated frequency 50Hz
Language English Language English
DI Number 8DI+4DI DI Nu 8DI+4DI
Save?
Enter:Save Esc: Exit

Figure 3.7 LCD backlight time settings Figure 3.8 Data saving
3.3 EfE

3. 3 Parameter
CEE” RPHEAEMES R EEBS. VI =A TR, WA 3.9,

The menu “Para.” has 3 submenus: Check. Modify. Group, as shown in Figure 3.9.
3.3.1 EEER

3. 3.1 Check

CEMEERT RBPHRFEEX . BTEERMWA TR, BFEEXBEANAA
BOEAE, 5091049 004 01 02, 03 WYX, JEFMNIX S, WIF 3. 10, 4% “Hiil” #EA
SEMER R A Sl ISR, SAGMA I UaE, WS 11, BirEEX R REE
HATIS AT EE X .

The “Check” menu has two submenus, which are selected value section and running value section.
The selected value section has 4 section:00. 01. 02 and 03, as shown in figute3.10. Each section can be set
different values. The running value section is shown the nowadays value of AM4, all value pagination

displays, press left and right key to view, as shown in figure 3.11.
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EHEH SEAEEH SE{H B~ [00] (001)
EHET 8 1 01 i
X : .
R i HERPTIE AR -
L] ATEER:00 | oy
0300. 00
PTAZ Lk
1000. 00
E 3.9 ElEXRE & 3.10 REEEFEEX E3 11 EEER
Values Values Values[00] (001)
erminalMode ‘
Default
Modi Selected: 0 In PT Select
odify ‘
Running: 00 Na
Group CT
0300. 00
PT
1000. 00
Figure 3.9 Parameter Figure 3.10 Selection area Figure 3. 11 Check
3.3.2 EfEEK
3.3.2 Modify

CEBBH RRAEFEMEX . BT EME XA TR, 2 RAIRE RSN “0008”,

The “Modify” menu has two submenus in the selected value area and the running value area. The
initial password of this menu is “0008”.

EEFEEEX NIERBEWEMEX S, #% “FlN” B EBestm. X8RI
BT EEER, AN BN A RIE RS, etk RN B, R R R
BEMNE, w313, BRGERE, % BN BT, BT — AN EE O e
TN, fraiEEEsse s n, B CRE7 BIRH, XA AEA ), AR E 2
Al 3. 8 s B PRAF XS IEAE, 42 “WRiN” SR B EUF R E [ PSR, 4% “iR A7
SEANRAE HLIR o] € {7 B B

Set the value area code to be modified in the fixed value area, and press “Enter” to enter the value
modification interface. Here pagination displays all the value information, and use can select the value that
needs to be modified by selecting the left and right keys, press the “Enter” button first, and then press the up
and down key to set the modified content, as shown in figure 3.13.After the set is completed, press the
“Enter” button, then set the next one as the same way.

When the all setting is completed, press “Esc” button to exit, at this time if the data changes, the device
will pop up with the data dialog box shown in figure 3.8, press “enter” button to save the changes and return
to value management menu, click “Esc” button is not saved and to return to value management menu.

BT EE X R B E M Ers i e X s, XRAMEEN.

The running value area only displays the current running value area of the device. and no modification

is made here.

10



LRI R AT IR A 7

SE{EE SE{E &% [00] (001) EAE ]
FFRAE Y
BRI
m HELEPTIE R IEY L) | |
horel] | 0008 -~ A K00
0300. 00
PTAZ tY,
_ 1000. 00g.
3. 12 N ZREITIEHE 3.13 EfEIER 3.14 EEYI#H®
Values modify | modify[00] (001)| | Group
TerminalMode A
Default
ﬁ In PT Select Selected: Ol
acrell 0008 cT Nq Running:00
0300. 00
PT
Figure 3.12 Enter password Figure 3.13 Modify Figure 3.14 Group

3.3.3 EfEYI#:

3.3.3 Group

CEEVR RBATIREEMX . BITEMEX BT, ZRREA 00087 .
PIEEMEXAH 00-03 U MARCEE X AT ftise, wEL A, #% “Hil” #ife, B “R
o] HER R SRR . ST XK BoR MRt T EEX S, w3, 14,

The “Group” menu has two submenus, which are cut to the value area and run the value area. The
password of this menu is “0008”. The selected section shows the expected section which uses want to set,
which can be set as 00-03. The running section shows the nowadays value of the device AM4. The details
are shown in figure 3.14.

After setting, press the “Enter” button to determine, and then press the “esc” key to return to the main
menu. The running value area will display the current running value area of the device, as shown in figure
3.14.

3.4 @i
3. 4 Debug

SR SEEOY AT B AT ], P e E AT IR R IR 4K A
FE7 AT A

The “Debg” menu is used to manufacturer to test the device before it leaves the factory. The function

includes zero adjustment. amplitude adjustment. digital output. lamp output and so on.
PSRRI FI I Sl E R B R .

When use the “Debg.” function, please contact the manufacturer first!

11
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3.5 12%F

3.5 SOE
GO SRR UAES RO HEHCRRE R

By “SOE” menu, users can view two types of event record, error record and event record.

3.5.1 BEHIER

3.5.1 Event record

“CHMORT SRR RREMRT S FR R B FERARE . ELRR.
NPERA (FEE ) SE R . WA RISIESREER, Bl xFAR AN Z5)
YETTAFsh (AT IR], &l 3. 15 Fros. 3B AT ERAE KT 200 S5 F M iE 3.

“SOE” menu shows the event sequence, event number, event code, event time, event action type
(action or alarm), and so on. It can also record the action values and time of the protection event, as shown in

figure 3.15. The device can save more than 200 event record.

3.5.2 HHEER

3.5.2 Error record
CHARDS SRR RN AR TS AR HARET . AR RR. AR EE R,
ik 3. 16 fron . RE A RAF KT 200 ZK103K.
“Error” menu shows the error sequence, event number, error time, error name, error code and so on, as

shown in figure 3.16. The device can save more than 200 event record.

fHDF fHHDF
giqpp | 1003/089]  [(001)—— B
TR 2014-03-11 FHSH R R SR
15:53:40. 117 PR T AR 0005. 00 A
o BAH HLIR 0004. 99 A
ﬂﬁ%ifﬁg—~f$#z% R 0004.99 A
)

& 3. 15 EfiCREE

SOE SOE
Yo. | 003/089]  |(001)f—— Code
ALl — 2014-03-11 ——— Time SO0ESar. | Parameter
15:53:40. 117 IA  0005.00 A
3I>> Trip 1B 0004.99 A
[Set]  —— Name IC  0004.99 A

Figure 3.15 Event record screen

12
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HAS IO Error
[003/099] [003/099]
2014-03-11 2014-03-11
14:34:38 14:34:38
B BRItk Software Init

H45D . 0x00000003

3.16 HEEIZREMR

3.6 &@ifl

3.6 Communication

Error No.: 0x00000003

Figure 3.16 Error event screen

I SN BCEE AR R, Ak 3. 17, IS HOT R 3. 2 IS HHAT
B, BEMJAETE IR R, IAEE N ORE, i CR[E7 R R S

L

The “Comm” menu can set the communication address and baud rate, as shown in figure

3.17.Communication parameters can be set from table 3.2 selection parameters. After setting, press “Esc”

key to exit, then press “Enter” to save, then press “Esc” key to return to the main menu.

*3.2 BEHIRE

Table 3.2 Communication setting parameter

wWEE ZH
Setting parameter Parameter
X bk
kA 0~255
Device address
RS
4800. 9600 19200, 57600, 115200
Baud rate
EAE/ A
. 8. 9
Date bits
3 1A
{T 4, 1. 1.5, 2
Stop bit
NN TR, AR, AR
No calibration. Even calibration. Odd
Calibration method ) )
calibration
I 241 15 5%
ALER MODBUS. IEC103
Statutory choice

13
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A Communication

L A 000 000

COM1#ELZ Modbus COMl1protocol Modbus

COM1 4% 9600 COMl1baudrate 9600

COM1 %t ##: iz 8 COMldateBit 8

COM14E: 1EAv. 1 COM1stopBit 1

COM1A 46 77 =X L COMlparity none

3.17 BWIXERM Figure 3.17 Communication setting screen
3.7 =4I
3.7 Control
IR SRy AT BT, AT B ATy IR IR W S S R A4

ks

The “Ctrl” menu is used to manufacturer to test the device before it leaves the factory. The function
includes remote control switch. remote control close. signal revert.
PR IhREAE FI I S E R B R .

When use the “Ctrl” function, please contact the manufacturer first!
3.8 Hig]

3.8 Time
“IFIE] 7 SR BB, W 3. 18, IR RCE SR TE RN BERIME UK,
T “aR[E)7 R R SRR,
The menu “Time” is used to set the device clock. The setting method as shown in Figure 2.15, when

the clock is set, press the “enter” key and then press the “Esc” key, the set is successful.
3.9 58

3.9 Information
“UER SRRV BIRAR BRGSO E LR AT R R E A
)\ BCPRRC B A B ) OR3P I8 4 - A i ) JoZ i I MRAS 54, an & 3. 19 BT
“Info” menu can display the basic information include Name. Version. Check code. Hardware .

software. logic. logic version and so on, as shown in figure 3.19.

e ELIN [a] FEEE
AM4
2014-03-10 AT 1.0
B 45:30 BeH: 0x0500

(CEENW-E

o e 2014-03-10_12:34:34
o BB A

2014-03-10_12:34:38

& 3. 18 AL E Bl 3.19 RERS
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Time

2014-03-10
- 45:30

2000-01-01
03:10:52

Figure 3.18 Time setting
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Information
AM4

Version: 1.0
CRC: 0x0500

Hardware:
2014-03-10 _12:34:34

Software:
2014-03-10 12:34:38

Figure 3.19 Device information
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Chapter 4 Device dimension and installation method
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1 Shape and hole dimension
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2 Installation method

AM4 R B AR 2 BRI AN 3022 %%, B 5EAE B AR T BT SRS IT AL, nld
4.1. PR E AL 4.2 RN AL, B2 B I ARCGEENUE TR . F SO A8CE THLE
RN CETR&E A, i 4.3, FFH] 4 MR E, i & 242 [l b 2 LR
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(R

The AM4 series microcomputer protection device adopts the panel embedded installation.

First, the hole size is opened on the screen, as shown in figure 4.1.Put the device in the open hole as
shown in FIG. 4.2 until the panel of the device is on the cabinet. Placed stents in the interior of the cabinet

panel (up and down each have a stent), as shown in figure 4.3, and four screws, make the device firmly fixed
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on the cabinet panels, the last four flip cover.(there is a small gap in the top of the cover, and a screwdriver

will be needed to remove the cover.)

HURR 57 A4S T AR

& 4.1 & 4.2 & 4.3
Figure 4.1 Figure 4.2 Figure 4.3
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Chapter 5 Device back terminal diagram and wiring method
1 BSELE
1 Electrical wiring diagram
AM4 S B 5.1(a) 5.1(b)  S.1(FTR, BFASHEREL . AL, @
THIE 4 AN A B R B G

The electrical wiring diagram of AM4 is shown in figure 5.1 (a), 5.1 (b) and 5.1 (c), including

Al(analogue input),DI(digital input),DO(digital output), communication connection and auxiliary power

connection.
- N
X6 X5
= o o
DO1+| 1 h xi X5 1 | DIT]
| po-[2 i . 2 | DI2
po2+| 3 h o [ 3 Jcomt| s
ﬁ poz-| 4 1 o2 O | @ |1 ié [?111% % | 4 |Dp13| ®
x DO3+| 5 h B # | 5 |DI4 7
;_ D03-1 6 L/ Ib* @ @ Ib 13 PI1L [% [@ Dl5ii
& Do4+| 7 h ¥ 14 DI12 | % 7 | p1g
¢ | poa[s |1 ® | ® |1c [15]ows s gpy| ¥
n o A
D05+ 9 h 9 | DI8
pos-[10 Y 10| @ 10 10 | CoM2
- o o -
X3
| o
1 | ULk
2 Ut
X4 3 | U2k
= i © X2
1 |L/+ hEE— 5 | Udx o
2 | N/- ? EZ* 1 | SHIELD
POWER 2 | RS485-
3 f= 8 |u4 3 | RS485+
o L ° lo)
M 3

E 51 (a) AM4-| BBSIZEZEE
Figure 5.1(a) AM4-1 Electrical wiring diagram
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Figure 5.1(b) AM4-U1 Electrical wiring diagram

2 TR
2 Wiring method

B X1 ONAZH IR ETEL, Ta. by Ie AR AIRIEN, 10 HEFHETHEAN. 355 X3
N RIS EIEL, Ul U2, U3 A=MHEEEN, U4 AIMEZFRIEZEAN . SRR — K
HOR ] =AU Rl 2e, 4K =M = 2Rl 42 & 5. 2 52k

Terminal X1 is ac current input connection, Ia, Ib and Ic are Protective current input, and 10 is zero
sequence current input. Terminal X3 is the ac voltage input connection, U1, U2, U3 are three-phase voltage
access, U4 is external zero sequence voltage access. The ac circuit generally adopts the three-phase four-wire
system, and the three-phase three-wire system can be connected according to figure 5.2.

BEAFAKERET N, TBREE “EH” 8N “CHBY” TRERR “BEE
KA BH: 2PT— =M= 3PT—=AHIULRH.

The setting “PT Mode” will be changed corresponding to the ac voltage connection. For example, “PT
Mode” is set as "2PT" while the three-phase three-wire system and “PT Mode” is set as "3PT"in the

three-phase four-wire system.
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