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The Dev&;opment of Power Detection System Using One—Chip Microcontroller
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This paper describes on the development of power detection systemn with one-chip microcontroller. The

designed system is composed of power detection circuits and analyzing software, The system dctects 3-phases voltage,
3-phases current, external tempeaturc, leakage cwirent and stores in flash memory. AT89C52 was used as CPU and
AMZ29F040B was used as memory to store the data. The analysis safltware was developed to detect the cause of the
electrical fire incidents. With a data-compression technology, the data can be stored [or the 43.5 days in a nomal state,

four hours and fifteen minutes in emergency state.
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3.2.1 387 &X|E: CT(Current Transformer)
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Table 1. Experimental result of 05 Class current
transformer sensibility charactenstic

1xpa AEAE 231 FHAFIAI A 5}

Al v geq 2uaeq 3gea | 3 7 | OO
10 1.01 1.00 1.00 1.003 \ 0.3
20 201 2.00 2.01 2007 | 0.3
30 3.02 3.01 3.02 3.017 | 05
40 402 401 401 4013 | 03
50 503 502 502 502 0.4_1

322 z+@+2 H ety PT(Potential Transformer)

AAe FALE FAE7 Y TgsE #H
V, AC220V, AC 380V &2z %i—%-?sm AEg Jag
aiﬂr 1A ge HEd we AgAd 22

= AC 110V 43847 03 ~ 28 % =4 =7 1.96 %, AC
220 V 2888 14~20 % 24 #7 169 %, AC 380 V
AgHE 02~16 % 2A B 08 B2 el Z 29
A AA T AR 220V AE Wgv)e) el Fulghelt)

E 2 UUE HYY| PT 220v HEER
Table 2. Experimental result of 220V Potensial Transformer
sensibility characteristics

1AA ) A 22 &4 AL[V] W3
VI | 1949 | owigdA | 349 |4 7| (%)
160 511 5.10 5.10 510 20
180 573 - 5.71 572 | 872 | 17
200 6.34 6.34 6.35 634 | 14
220 6.99 6.97 6.99 698 | 1.6
240 7.63 7.6 7.63 7641 18
260 8.28 8.28 827 828 | 19
280 8.89 8.35 8.90 888 | 14

183



TRBEIRLEE 51BE 43R 2002F 4R

33gq o n@

dElo FEL £ WEely F=d A 879 o
A2 UroZe. Zzhe] o A8 879 & A=
Al dreRn, & e e At AF 28z F
dAfe &g ARG 1Y 112 60Hz dujel F&A
42 Hu AR dEFVANER e Hyony, 29 12
B 53 HEA MNEAEdGy R AENEI 2
o] W3lEE Fdoltd 1¥ 132 RaAg2 175V e
ADZIVE s sgeln, I1¥ 4= FskAgES 240V
dujo] ADAWE AHAE dgolth F afoM L=
7iol we} 175V 4o BAF 2 390.0usol T, 240V A
220 30613m= F/1EE & 5 Yo, ALY zv|E
olmfjg] HAZo| Fy|ef widdd St ¢ 5 Qo E
g 2L Wyen AR 2F FHAFY INE J|FENE
2 PdFgaze] vur) 288 AEH HelE st AFE

B L]
18:93 18
1

5 mg
sow
LY

,wgﬁww

s n: BHL
S8 MY OC ot Toom % 1M .
5@ mY AC i ¥ L]

3 la wv no — 1ne -y

410 W At o o

aE 1 MYy S7(ME ok
Fig. 11 Synchronous signal waveform of input
voltages

Ty-0ct-98
18 53 24

Z ms
EXC:RY
-3.58 v

L H BHL
20 0V AC e t &3 e . -
é‘zv) [ a‘ Al 10ps K 1.8 fHe .
318 m¥ AC " 1 OC @55V
A L8 my __AC O _sTorPep

212 8ot HEA J[EHY 22 oiE
Fig. 12 Voltage waveforms to the variable load

TeaJuTooT
1308712

1
2 o
5@y
—8.18 v

n
O5C v DC g at w1 1R M

226 v OC G = 28 nasy
iV oy _r— 1oczav

17 voeg O stoketo

O 13 Bt 175V A& ol
Fig. 13 Voltage waveforms 175V

FCE MR
13i3m:ka o
0w J A== |-
W v
: LI [
T

2z
Bunmv o oneog ar 30613 T W 326 66 A
R 7 nonEss
3TN oaeE _r— 1 oraov
IR o sraeeen

aE 14 2SIEY 240V Al Z s
Fig. 14 Voltage waveforms 240V
a2 155 #aAgel 175VEeY ANENF(chl), EAA

PH N F(ch2), AD AWEH FHASE(ch3)o sz, 13
162 Rtz 175vd W &Y 4% %8 vehdth 219
17 Fatgre] 240V 71& 4% (chl), ERA YHEAE
(ch.2), AD #1¥l8] N3 (ch3)d si=stn, 29 18 2
st 240V o B9 Ag #9L velgz gl 29
19% 30W F2tA AD ¥ He 4HAR A5 g4 &g
so, 2™ 202 2=/ &3 7HET o ADABEY 99
Az FGgolr},

. -
8 Ay D 5 at [ W T W
T Y =

z v oen 1 uezoaov

Ty nrg O sToPpgp

(LU

a3 15 R e 175V 7|24 E, sl sats
Fig. 15 Load voltage 175V of reference and input
signal waveforms

o v oOC & 3 861 mo R 328.7 k2
g 23 m¢ OC g o ek 686 K5/5
3.z v s _™ 1 oonzaey
31 v pia B sToeegp

O 16 S5 Y 175V S A2 MEad
Fig. 16 Load voltage 175V of signal waveforms

ETOTOT
Ta 0.5
S
18 T
&agu
B b v ||
19 no T
B K
i 1
-, e
i
zlee e — S
{
18 e T
o, . -AR1 m
By R ~ AR W 3T W S0 nuon
35 v oK 1 eszRny
iy ooy 0 sjgepep

OF 17 BEtE e 240V 7| EalE, M Eny
Fig. 17 Load voltage 240V of reference and
inputsignal waveforms



N

Haome 00 al 3861 Ps gy 320.7 M

2:0my
32 v _ 1 0CE0u Y
4 1 v ooy O _$T0PPED

588 KE/5

a3 18. £5HE e 240v S MEMETY
Fig. 18 Load voltage 240V of signal waveforms

~O-Ju1-Ay
Tl 29.46

lj%‘ T T

R oms
0200V OC b
z R

VDL g 1 DC3TRV
4 .JE my_0C iy O_STORRLD

250 k5/s

a3 19, 5 F Mol
Fig. 19 Input signal waveforms of load current

26 Jul-B1
BT

q
[S—

]

V0T al ERYCUNR A T A
VDO
i
u

ey I 1 oczeqy
i[9

25 KBy

O STOPPCD

Od 20 2ES4 METE
Fig. 20 Signal waveforms to the temperature

characteristics

34 dole EAME LZESo]

2 AgN 2o FHE 2ZEQoE HFLE Wo|A60
ex 2203 HPen SARES AR FHAGRE
9 HolHE g & F Y=F HAHAY. & LT EH
7t ARl H9 wE2 e AF AFREL SZES 5
A Hz 1024Bytes ¥ Ho]Bl& 4T o v} L7
1% F7lEe] FheH Fol 10247 2 w7RA AZEA
1024byte® T3 £z 10249 dlolHE FA#Th FEH

7} 10247 H3e o aag Mﬂ TJ uﬂ
oA HAER 497} v Ee] FFe] o
glomy #gl Holx 7t A4 Alo]l= &R =2 ok 2561L /ﬂE

otk 2 21e BHE LTES0) 2/ ATk

Zead Fale]

HEWIIEEESYE 0S8 T EA M

Trans, KIEE. Vol. 518, No. 4, APR, 2002

O 21. Ho]lg] EME L2=E9 0 =7|EH
Fig. 21 Initial state of data analyzing s/w
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Fig. 22 Data file of flash memory
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