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Utilize the communication technology of low speed power line to construct
the system of campus security and load administrative department

student : Tzu-Chung Lee advisor : Dr. Yi Chang

Abstract

In order to establish the mechanism of campus security and loading management, it
is critical to combine the security system and the electric monitor system. The main
communication method is Power Line Communication and Intelligent Network which is
dispersing framework and centralizing management. It utilizes the existing power lines
as transmitting media and uses AMR components to be the direct control unit to
establish campus security system and derives additional value products. In addition, it
controls a great quantity of controlling mechanism of small-scale loading equipment,
and makes the purpose of campus security and electric loading management to be
realized. It will reach the purpose of an no danger area campus and suppressing the
quantity of peak demand for electric and lowering down the cost of power consuming
per unit.

This research will utilize ARM components developed by Industrial Technology
Research Institute, by using the low speedpower lines signal carrier technology,
combining the security system of campus.andpower monitoring system. In addition,
submit doable proposals and put it into-practice in students’ dormitories and buildings
on campus. Then, analyze the'results of the two kinds buildings. In this paper, it is
shown that low speed power line transmitting technology applying to the security
system and loading management , and providing suggestion for improvement.
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3.7 RAPRHY

AR IR Y R MG Y g ¢ IR ITRAN 27 (13) 2 3

IT800P = IT80OD &7 + T 4 % if 1 BRI ER * » BHEid 4o

B Lt
pe 1

% 4 IT800 7 4 | & ¥ i+
Parameter|Value Note
Modulation |DCSK
Frequency 120-400 kHz FCC/ARIB
Operation
Band
20-80 kHz CENELEC Band A
95-125 kHz CENELEC Band B
Bit Rate Standard Mode (SM) - 7.5 |[FCC/ARIB compliant

Kbps
Robust Mode (RM) - 5 Kbps

Extremely Robust Mode
(ERM) - 1.25 Kbps

operation

Robust Mode (RM) =2. 5 Kbps
Extremely,Robust Mode
(ERM) = 0625 Kbps

CENELEC A and B compliant
operation

Error Forward short-block soft
Correction |decoding error correction
code and CRC
Receiver <l mV PTP
Sensitivity
Dynamic >85dB
Range
Supply +3. 3V
vol tage
Current 65mA Typical, average
Consumption
Interface  |UART IT800D
SPI IT800SCP
Package 64 pin LQFP For PLCC44 please inquire

74 kR http://www. itrancomm. com/index. htm
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ok 2L %

(92/11/28-92/12/5)

# 11 DI/0 i 3u & szt &

Addr | SendCnt | RecvCnt | RSCnt | RRCnt | ReTry | SuccessRate(%)
0x020C | 17818 8603 | 9215| 8603 | 612 93. 35
0x0301 | 17831 8602 | 9229 | 8602 | 627 93. 20
0x0302 | 17837 8597 | 9240 | 8597 | 643 93. 04
0x0303 | 17846 8601 | 9245 | 8601 | 644 93. 03
0x0304 | 17823 8601 | 9222 | 8601 | 621 93. 26
0x0305 | 17811 8604 | 9207 | 8604 | 603 93. 45
0x0306 | 17910 8603 | 9307 | 8603 | 704 92.43
0x0307 | 17813 8603 | 9210 | 8603 | 607 93. 40
0x030A | 18035 8593 | 9442 | 8593 | 849 91. 00

# 12 KWH &3 & Fracst & (92/11/28-92/12/5)

Addr | SendCnt | ReevCnt | RSCnt [ [RRCnt | ReTry | SuccessRate(%)
0x020C 4570 4301 |~ 4570 | 4301 | 269 94. 11
0x0301 4565 4302 | 4565 | 4302 | 263 94. 23
0x0302 4591 4300 | 4591 | 4300 | 291 93. 66
0x0303 4559 4302 | 4559 | 4302 | 257 94. 36
0x0304 4547 4302 | 4547 | 4302 | 245 94. 61
0x0305 4561 4302 | 4561 | 4302 | 259 94. 32
0x0306 4542 4302 | 4542 | 4302 | 240 94. 71
0x0307 4577 4302 | 4577 | 4302 | 275 93. 99
0x030A 4724 4297 | 4724 | 4297 | 427 90. 96
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# 13 DI/0 i 3 5 F se3* 4

(92/12/11-92/12/12)

Addr | SendCnt | RecvCnt | RSCnt | RRCnt | ReTry | SuccessRate(%)
0x020C 1890 912 | 978 | 912 66 93. 25
0x0301 1897 912 | 985 | 912 73 92.58
0x0302 1899 912 | 987| 912 75 92. 40
0x0303 1898 912 | 986 | 912 74 92. 49
0x0304 1899 910 | 989 | 910 79 92. 01
0x0305 1901 912 | 989 | 912 77 92. 21
0x0306 1894 912 | 982| 912 70 92. 87
0x0307 1882 912 | 970 | 912 58 94. 02
0x030A 1899 911 | 988 | 911 77 92. 20
% 14 KWH it s st &, (92/12/11-92/12/12)

RRCnt

Addr | SendCnt { Reevent{RSCnt ReTry | SuccessRate(%)
0x020C 476 4561476 | 456 20 95. 79
0x0301 482 456 | 482 | 456 26 94. 60
0x0302 486 456 | 486 | 456 30 93. 82
0x0303 492 456 | 492 | 456 36 92. 68
0x0304 479 456 | 479 | 456 23 95.19
0x0305 483 456 | 483 | 456 27 94. 40
0x0306 480 456 | 480 | 456 24 95. 00
0x0307 482 456 | 482 | 456 26 94. 60
0x030A 502 456 | 502 | 456 46 90. 83
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# 15 DI/0 i 3 &8 st % (93/1/29-93/1/30)

Addr | SendCnt | RecvCnt | RSCnt | RRCnt | ReTry | SuccessRate(%)
0x020C 3836 1843 | 1993 | 1843 | 150 92. 47
0x0301 3845 1844 | 2001 | 1844 | 157 92.15
0x0302 3850 1843 | 2007 | 1843 | 164 91. 82
0x0303 3880 1842 | 2038 | 1842 | 196 90. 38
0x0304 3872 1844 | 2028 | 1844 | 184 90. 92
0x0305 3819 1842 | 1977 | 1842 | 135 93. 17
0x0306 3865 1840 | 2025 | 1840 | 185 90. 86
0x0307 3831 1841 | 1990 | 1841 | 149 92.511
0x030A 3861 1840 | 2021 | 1840 | 181 91. 04

Z 16 KWH i zu grstsh s (‘93/1/29—93/1/30)

Addr | SendCnt* ReecvCnt {RSCnt RRCnt ReTry | SuccessRate(%)

0x020C 990 9191771990 919 71 92. 82
0x0301 985 921 985 | 921 64 93. 50
0x0302 972 921 972 | 921 51 94. 75
0x0303 977 921 977 | 921 56 94. 26
0x0304 986 921 986 | 921 65 93. 40
0x0305 994 921 994 | 921 73 92. 65
0x0306 975 921 975 | 921 54 94. 46
0x0307 976 921 976 | 921 50 94. 36
0x030A 1005 920 | 1005 | 920 85 91. 54
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17 DI/0 & 3 5.

wit 4 (93/10/24-93/10/27)

Addr | SendCnt | RecvCnt | RSCnt | RRCnt | ReTry | SuccessRate(%)
0x020C | 7897 3816 4081 | 3816 | 265 93. 84
0x0301 | 7907 3817 4090 | 3817 | 273 93. 32
0x0302 | 7925 3815 4110 | 3815 | 295 92. 82
0x0303 | 7942 3814 4128 | 3814 | 314 92. 39
0x0304 | 7909 3816 4093 | 3816 | 277 93. 23
0x0305 | 7911 3816 4095 | 3816 | 279 93.18
0x0306 | 7974 3815 4159 | 3815 | 344 91. 72
0x0307 | 7896 3813 4083 | 3813 | 270 93. 38
0x030A | 8005 3812 4193 | 3812 | 381 90. 91
% 18 KWH 3 & B sust 4 (93/10/24—93/10/27)

Addr | SendCnt | RecvCnt | RSCnt | RRCnt | ReTry | SuccessRate(%)
0x020C | 2032 1907 2032 | 1907 | 125 93. 84
0x0301 | 2035 1908 2035 [ 1908 | 127 93. 75
0x0302 | 2015 1907 2015 | 1907 | 108 94. 64
0x0303 | 2017 1908 2017 | 1908 | 109 94. 59
0x0304 | 2011 1907 2011 [ 1907 | 104 94. 82
0x0305 | 2019 1907 2019 | 1907 | 112 94. 45
0x0306 | 2041 1907 2041 1907 | 134 93. 43
0x0307 | 2032 1908 2032 1908 | 124 93. 89
0x030A | 2117 1908 2117 | 1908 | 209 90. 12

39




% 19 &£ AR KWH R 4 Ml 2 # F a3t 4

iy

h
9

L A8 | 921128- | 921211 | 930129- | 931024~ |-& 3= 1
# | 921205 | 921212 | 930130 | 931027 |= % (%)

<

e

0x020C|DIO| 93. 35 93. 25 92. 47 93. 84 93. 23

0x0301|DIO[ 93.20 92. 58 92.15 93. 32 92.381

0x0302(DIO| 93. 04 92. 40 91. 82 92. 82 92.52

0x0303DIO| 93.03 92. 49 90. 39 92. 39 92. 08

0x0304|DI0O| 93. 27 92.01 90. 93 93. 23 92. 36

0x0305|DIO| 93.45 92.21 93. 17 93.19 93. 01

0x0306|DI0O| 92. 44 92. 87 90. 86 91.73 91. 98

0x0307|DIO| 93. 41 94. 02 92.51 93. 39 93. 33

0x030ADIO| 91.01 92.21 91.04 90. 91 91.29

0x020CKWH| 94.11 95. 80 92. 83 93. 85 94.15

0x0301|KWH| 94. 24 94. 61 93. 50 93. 76 94.03

0x0302|KWH| 93. 66 93! 83 94.775 94. 64 94. 22

0x0303|KWH| 94. 36 92. 68 94. 27 94. 60 93. 98

0x0304|KWH| 94.-61 95. 20 93. 41 94. 83 94.51

0x0305|KWH| 94-32 94. 41 92. 66 94. 45 93. 96

0x0306|KWH| 94.-72 95. 00 94. 46 93. 43 94. 40

0x030°7|KWH| 93. 99 94. 61 94. 36 93. 90 94. 21

0x030A|KWH| 90. 96 90.84 91. 54 90. 13 90. 87
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% 20 e 4TS rRALE
5 S5 iM% R4 REARGEH)| NFB a4 gLk
400 (0x020C | V U 31.4 3 12
401 |0x0301 v W 32.4 3 12
402 |0x0302 | W U 29.7 3 12
403 |0x0303 | W U 23.4 3 12
404 |0x0304 | ¥ U 26. 9 3 12
405 |0x0305 | =W U 25. 1 3 12
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4,3.8 i IMELF_E 2 A w5

R MRE AL AR TR R > #rt i Falsn > ORI AR > 7
BEAXI L RH-BLFILARAFELR AR HRBREALG N P EF 0P
H-BLFRAFNEAL R4 > § AR #IE RFEE T ite pPFo g g
7 DI0 £ FALGHe gl T MBHTHHe L EY B BE TR 7
SEEY By RHASHIRTHE o wEF 0.5 A ARIEY Br Lo
AT 4 pr ] ARM #-F B S48 > & AR v A 2 B2 gL
Bl et AR s dasduiiadngd g AREAS DI B K
AR T XS mEE R DL EE KRB TR NE fo bk f gAY

BELTFT AR r AT E R -KWHE Z 38 EDI0OE /5N 4pk 0 2

41



Foterr KWH i 4E 5 15 A 48— = o

BY OBE - M- BARRFE N BT 4 R A B R
FREHEAIA SR a3 5 Hhot Pk d T g e | LR
fo P ETds i = g T Ecds T i < g o

% ARt L Es
Field Description
FUNC ® C(Code :43° % % @R DI/0 & &
° Code 81 > %3 2 KWH &
SendCnt FENFRZAHFE

o Code 43 > % SendDIO £ SendOK 7_ B2t
® (Code : 81 % SendKWH 2z % 3+

RecvCnt Fiew B2 hfi B
RealSendCnt FEELGRZAFE

®- Code =43, d >t f® Ber|T 4w i ¢
% SendOK 5 %L >t &_SendOK =t #¥2 Recv(nt
AP F RealSendCnt=(SendCnt-RecvCnt) °
® Code 8l d AR BRITAE RS & W
1%:SendOK > *1#* RealSendCnt=SendCnt -
RealRecvCnt | ¥ RecvCnt 1p ¢

(RRCnt)

(RSCnt)

SuccessRate | i 3 = 7 F > 228 3 0L
o0 (RealRecvCnt/RealSendCnt)*100
0

Retry LR ELELES S A
(RealSendCnt - RealRecvCnt)
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% 22 HAEPEDIOT 4 Ml 53 F R4
T A& fA | 921128~ | 921211- | 930129- | 931024~ |* 3=
B | %7 1921205(%) [921212(%) [930130(%)|931027(%) | = # % (%)
0x020C|DIO] 93.35 93. 25 92.47 93. 84 93. 23
0x0301DIO| 93. 20 92. 58 92.15 93. 32 92. 81
0x0302|DIO| 93.04 92. 40 91. 82 92. 82 92.52
0x0303|DIO] 93.03 92. 49 90. 39 92.39 92.08
0x0304|DIO| 93. 27 92.01 90. 93 93. 23 92. 36
0x0305\DIO] 93.45 92.21 93. 17 93.19 93.01
0x0306|DIO| 92.44 92. 87 90. 86 91.73 91.98
0x0307DIO| 93.41 94. 02 92.51 93. 39 93. 33
0x030A|DIO| 91.01 92.21 91.04 90. 91 91.29
94.50
94.00
93.50
¥r 300 E
B 950
T 21
2 9200
te=) 91.50 \\K91 %
91.00 90.93 90.86 91.()4'4%01
90.50 90.39 =
90.00
1|2 3456|7189
—— 921128-921205(%) | 93.35| 932 | 93.04 | 93.03 | 93.27 | 93.45 | 92.44 | 93.41 | 91.01
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