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Design for MSP430-based electric fire detection monitor

XIANG Xin-jian', LI Ming', BO Guan-yong®
(1. School of Automation and Electrical Engineering, Zhejiang University of Science and Technology,
Hangzhou 310023, China; 2. Jubang Electric Co. , Ltd. , Wenzhou 325600, China)

Abstract: We introduce an electric fire monitoring system based on a 16-bit embedded
microprocessor-MSP430. The system mainly consists of electric fire monitoring equipment and
electric fire detectors. Detectors with improved AC sampling algorithm and special measuring
chip to complete the data acquisition, electrical fire alarm and fault record-keeping. They also
can real-time monitor and intelligent operate on monitoring equipment. Experiments show that
electric fire monitoring system fully meet the national standards, which has low cost, high
precision, safety and reliability, low false alarm rate, easy operation and maintenance, with a
strong application value.
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Fig. 1 Construction of electric fire detection monitoring system
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Fig. 2 Hardware construction of electric fire detection monitor



34 W VLB 2 B 2 4 5% 23 %

2.1 RERHEE
B X6F B, 7 2 B0 B () FEAR 58 i SR RE B Bk L AT 4 O AE 0% R BORE R Bk 5 AR IE X R W R B R T R
5 [ Fp R SR LR T8 Y LG E U S O 4R O 3 H bR BRAS Y S SR RE (S S AR O 50 Hz 1 IE
SEPEIE s BT SR B A B R IE 5% pR BB AR Bk R AT S A L L 51 N — FRAE A2 I pR B A .
£ = D) Arcos(Zhr « £+ 1)
HILUIRE A =138, 43 X & M AL EFHEEN T A, =A =A, =A, =0 55| A H Wi & UGk ik
Ay =22.3,A;=6.4,A,=3.2,A,=0.5 BFPIE R AT E ., BEREIEME [, =138 mA. A% [=97. 581 mA.,
F 1 5% 2554 f=50 Hz i 1F 5% bR B08 R 8 0 55 F 1F 5% 8 3 pR B0RE A0 5300 19 S8 IR AR 17 B 2
T ATHRAEIE 3% 0B 7 1L

Table 1 Alternating current sampling algorithm simulation for sine

T 3% SR o AR — AR —
I,,/mA I/mA WE/% I,,/mA I/mA W2/ %
LU= R7S 138.4 97. 866 0.29 134.93 95.411 2.22
|7 138 97. 581 — 119. 64 84.599 13.30
e ] 1 vk 137. 89 97.502 0.08 147.01 103. 95 6.53
(PN =R7S 138 97.581 — 151.2 106. 91 9.56
=R 138 97.581 119.7 84.638 13.26
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Table 2 Alternating current sampling algorithm simulation for non-sine

IR A SRR N C LI LA
I,/mA I/mA w2/ % I,/mA I/mA w2/ %

16 138 97.581 — 139. 96 98. 969 1.42

oy R Ak 64 138 97.581 — 139.97 98. 977 1. 04
256 138 97.581 — 139.97 98. 977 1.04

16 138 97.581 — 138 97.581 —

ek B I AR 64 138 97. 581 — 138 97. 581 —
256 138 97.581 — 138 97.581 —
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Table 3 Alarm performance test of electric fire detection monitor

PR BRRE S WEM 200 mA  HEMH 500 mA i E(H 800 mA RS R E L BNE
1 (9169-21-% <940ﬂ6;> (8791.65.[;/1) =10 76 ff
’ (916?38.;) (8452.7"3.;) (8263.42.;) <1.0 75 oK
’ (9?%%) (8452.2;) (8791_20',;) <1.0 75 o
! (915%02.% <818424°2m (8770.39';) <1.0 74 -
’ (9148.98.02 (9415,62.;) (970%45';) <1.0 75 o
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Table 4 Condition performance test of electric fire detection monitor

S A PR fE 55k BEE 200 mA WEfH 500 mA PEH 800 mA S AR
i & S 5 £ 1 5.5 191. 8 452. 6 716. 2 L
i R 52 8 # 2 5.5 192.5 426.9 665. 1 B
PRI £1 5.6 188.5 438.7 711.9 Lk
PR = 2 5.6 191. 2 441.3 702.4 B
FREITE1 5.8 191.7 453.1 715.8 LB
miRiEfT#2 5.8 192. 6 425.7 665. 8 i
RZAT £ 1 5.9 188. 4 440. 2 711.5 B
RIHIB T £ 2 5.9 191.3 443.1 704. 2 s 3
8 2 RGBT 5.10 187.6 455. 2 726.1 g i
s 2% H B 56 5.4 X F 500 MQ LK
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