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Design of new low-voltage motor protection controller based on ARM technology
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2. Luoyang Institute of Science and Technology, Luoyang 471023, China)

Abstract: Based on ARM embedded processor, a new low-voltage motor protection controller is introduced, the ARM chip
LPC2136 is applied as motor control center. The equipment is able to collect the signals of three-phase voltage and current in uC/OS
operating system, to make TRMS protection algorithm with the sample data, to monitor the motor status. After comparing sample

data with the reference data, the human-computer interaction is realized by keyboard and LCD screen. The design makes full use of

internal hardware resource, prevents motor damage effectively, and possesses perfect protection and measurement funetion.

Key words: motor protection; protection setting; ARM; embedded system; LPC2136

HENZEE: TM774  SCHRFRIRAS: A

0 35l5

s AR D A LAE AL ) T 05 i
HP MBS ALzl 73 HEF, phLE
EBPMCE . iy . shAl. gdbde. Rl
ARG, I FRLAT ) A, A RANSRIURH . ) R A7
i, HHUEE SRR, SEATR. TIPSR
HEAN AT T, SRR A

JEA BRI PR Y E A 2 LU, I R4k vl
SORYON T, SRR RAGTEE, WA
7%, ARSI, Lo R HLSe L 2
FEINAR IS, Hs SERE ) o AL S i ) 2
Koo Ll HURE S ORY d8 AR AR, IR
Fs FEBIALI L BT S A RE N . A LR
BOREORY 3, T TBORE FL R A T 0 AT I RO

BEWME: RHEILRFHFHTAHAMEE ZAF B
(2007Q127)

SCEG S

1674-3415(2010)15-0119-04

T~ PEBCIXFE BRI R, BB BRAE
WA (P8 BT A2 AR 2 0 T AR BRI AE IR — 4, P
PSS TAE TM, 7 Sz 0 BT,
LR BN &N RSy 4 5SRO A0
%, HHJ ARM (Advanced RISC Machines) £ AAH
TR WU AR B A U B AL . LR nig SR
ik, HEEH, BRELIESCELSIMEYT 3K ARM
WEBEER T AD/DA. I’C Zifigtidl, H VO 3K
PR, PR RSO IR SRR
SN T 5 3 1 e 5 B AN ) I 2% R A
SERHES; T AR S EER . IEA, BT
B AN R A e I R, A T REIESL
PEEUH B RGK T, (TR, BFE
SoRMG Pk, K, ASCH H B AR
RS, IR ER EEE, R ARM
JRAY A% 2 M 14 0 A S I v L K7 A 1 o SO | SR < 5 B
XA A ANAR 5 I SE BRI, 51520 PR & MR
HRELES, S FREVE I, & Ash AT 5N



-120 - Y EE R R

ORI, AL, MITTE 2SR L
BEAT IR Z H 1o

1 RFigit

1.1 LPC2136 fIZHI 2548

LPC2136/2 5 T — AN SCRE S 17 BLATHR A LR
EFARM7TDMI-STM CPU s Hl2%, FHir 256
KBIFHR A 1) B Flash A7 i 2%, E % — SR L
FJARM7TDMI-S CPU. 5 F A7 ik 242 il g 42 L 1)
ARM7 JaiBi gk b Wi hil a4 D I AMBA = 1
ek (AHB) RUER: H N AME T BEMIVLSIZMA &
2o BUNHE BRI DIREATLPC2136 1] LA
TN RS, vy I RPOSHL. 5 VE
) HR AT AS 5 R 932 kBIFISRAM LPC21364F
WIEH TG M PR ESS. Bimodem. %
HEMFR I RS, A e AT TP R IR 28 i X 2% [R] Al
KA BRI fE .
1.2 REWBHAMNK

AV N N E AC/DC HLE, TAEN 3 %
ARSI, 3 B AR . HIR, 6 BRAMES
BEHE SN, 6~8 Iak s, A HpLE
Ml . FAHEIEIT O, ARM ENUUTLS RS
WGk, WHRE RSV VO #WIiGth. e 4
WIHA. B ORIaA . GIEHTAS WERAE. A9,
iy WREATS, HaENER RS IrRE.

ARG “ONpERite” A« GoRER” k. Il
PEREEIE IR S2324% 1 5 B R i I 4z, 18 ik RS485
PO 5 BTSN S IE R . AR B e B = AH HLA
59 HIRES. JTFCREMRSE, IRERGKE
PATH N IGBE . B &350 Thae/rid i ™. W
W, PR AR PSR . HTPALES
JE 1% ARM P8 A/D #3235 10 i A\ DA TG
MR BT, AR m RS S 3T TSRS .
SRS JEIE S ARM R A/D #eds . PRI
B0, SRARAMIE NI RN, KA .
FFOCES O, IREhAkH 2%, AN R ALt
TR E S 5 . RS485 $e 11, SEHUAI_EATHLIE T,
F 37 Modbus #1X P!, RS232 3 0 A G Rt —
AN T, RARLE G @R, W 1
PR

SRR 7S M AR ) AL, MCU.
LCD o~ BEAL. RS232 #1041 k. Eontibiem it
RS232 #z LA A TI0 58 BOITIE S 20T
WoR, BEE, WK 2 B, B3 LCD BoRahi i,
CFRR S oAy faon T AT REsE, DhResEA LT
JeA s, AT AR 75 A A s S 1 2

- ARM —>| RS485M
wyEn [T g (LPC2136)

4

Jjt |—>| A/D | Rs2328:n0
RN [
S | TR
Agn | TT| GPIO “| o

1 MHZHRIR T BE
Fig.1 Measurement and control chart

RS232 >
%

\ 4

MCU LCD#:H

A

< B0

2 EIRIEIRINEE
Fig.2 Display module function chart

/_
2

O O O0O0
W BT A

1: WA RS 2: FRRHT: 3: Thig
3 LCD ERIMNULE
Fig.3 LCD display appearance

1.3 RGEHERMHEILIT
AR uC/OS BiE R %, LB HERAE
AL R, dfE. TSR —A AD Hl; W
REXHAMR A NG 5 I SZT IR, 5 BE R 2
BRAE LA, 4 FRAEVE R B, CPU o fh AT 5%
MRS St AR AU . AT 4R
1O G CHRERE B, UK Sk i as o el L i 2
HEAT I W A T E B AL AT, Wikl 4 s,

1. uc/os ¥t
2. R

v
uc/os Bk RGE
55 L B

|AD%#&% | |{7‘HPE% | |LCD7ii£T§4’M£% ||SHELLE%|

4 RERIZIERE
Fig.4 Flow chart of software



R 55

T ARM HORBH RUICE -l HLOR 2 s v it -121 -

A/D RFERH W7, TP RER B4 R
A, EIRRE S RIE AT AR, RS
XK B B AT R 8 55 AR AR IR R T )5
TE4 RV 5 R0 PO T A B R FRU A
PRY S5 HH o N 40K 5, Ao — BN Al A Hi )
M. HUE, JFHRIE RGEENRT S5, e
SR HATHIN RSN R LR AES 0
e

D) RAEAESS . P iRsh, PR —AA
A, IR T I AEREAT S, RAHT
550 KB EAR AT S . e IR T
i, AEA R R S5 R AR BT AT R,
. HAMME “BIEAYE” 25, HIECq
5}y TRMS (True Root Mean Square), JRPREIYJT
WA EATH AR OL N, ACT HL R 10k
L=l (D:

u =Upsin ot (D
AT L A R 2 #2500 (2) 52 X

%IOT uz(t)dt:\/u:2 2)
$2 () HEAFE LA R 7

URMS:\/%(u12+u22+---+uN2) (3

s NI SRAE S5 AT N=92;
Uy NEE N ASKRE SCRFEMERAEA, A7 A IR

B S B AR R R, SN I3
B, WHEBE N 50 Hz, WRAEKS IR Vims (8,
A FH LA 5 P R R U A L, AT A AR
BBRE-1.5~+1.5V, RIGHF 1.5V, BE
T HLAL 88 RP1, 0850 H B ERHES] 0~3 V,

| fhkE —x >
TrEF \__/
NG
i S (T

ik 50 Hz

Upus =

Bl 5 XFTEE
Fig.5 Schematic diagram of signal sampling

2) PRYMESS . HUEIGROKEY, BEId— BN EH
A s R, JFIRIE RGERE R S

5, e R PAT AN IR B AeFRRE aE

For(;;)

{

fE45 4EIR N A TICK;

PR SR 450 Cln: Wl i o
BRY, HUET RGBS, R

PAT IR BN AE 5

}

3) LCD o RIE 4. Mgt TICK K30,
FERE— D ARG E ) TICK Bk 28 E — N RAEAT
G-t g Y, AR SR T B 4 R R v e
SEK g K45 LCD Hiot.

4) LCD ¥ tfWAT% . fioifl LCD #4718
W AE WCE]—S LCD $3 ] B o AL ok 1) 5 2 1) il
A, IR S B g5 .

5) Shell 155, A 5i4552 8 9 2 i KR P L &
i Ff Modbus { FH I HR 11, 265 7 5114 Shell

A

2
wma, FHHAAERY S B4
1.4 TR

® 1 RN IR AR, I S IR
DhRERIMR, S5RRW], AR SRR R os .
. SR REIA B TR bR S IE TR
DIREIEH, IR ModBus ™ 5t AL
R A R0, AT, DhRei 2 vt
Ko AEAN GRG0 TR B A, 7>
Mtz R RIE T GPIO Mgk g O ghfE T, 7
P E TR I 1) A B E A7 AR 2
Fz 1 KiER
Tab.1 Test record

WA H e S e | el | SERER
B LU 71, 7.21, 5s il el 5s

FE I R 21, 2.11, 40s | Bk 41s

e L 41, 4051, | 15s | Bk 155
AP | 0.5, | 0.491, 3s | REE 3s

SUNCEREN 1.81U, | 191U, | 25.4s | Bk 26s

R HLE 041U, | 045U, | 4.3s | Bk 47s

FJP 0.70L, | 0.65I, 5s | iR 55s

2 YIE

P RRASNE, KSR RS LCD. A%
FAELEA 5T ERIALE AT 6 Pros.



-122 -

® A ELEYEEH

990900000

’E{\/ =% JAENA Wfﬁ%%ﬁ ARE A

O 17+ LfT
Owa ™ <> <>

e
O ww
e

O | ©

I Hishr  WREBkRE E3DA 220V

566666066

E 6 fRIPI=HI R SSHIE

Fig.6 Physical map of motor protection controller
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