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##4470209921: MAJOR ELECTRICAL ENGINEERING

KEY WORD: High Accuracy TOU Meter, Error Analysis
KAWIN LEKHANONT : DESIGN OF AN INDOOR 3-PHASE TIME-OF-USE ENERGY
METER WITH CLASS 0.5 ACCURACY. THESIS ADVISOR: WANCHALERM PORA,
Ph.D., 76 pp. ISBN 974-17-4857-4.

This thesis presents a design of an indoor 3 phase energy meter with IEC687
class 0.5 accuracy. The meter is controlled by the DS89C450 microcontroller from
Dallas Semiconductor. Two ADS8345 16-bit analog-to-digital converters from Texas
Instrument are used to digitize current and voltage signals independently. Current
transformers and voltage dividers are used as current and voltage transducer
respectively. The measured value will be processed and then displayed on an LCD
display panel and an LED pulse. The meter can measure and store many electrical
quantities such as time of used energy, active power, reactive power, apparent power,
root mean square values of current, phase voltage and line voltage, power factor and
15-minute demand. The meter may communicate with a meter reader via an optical port
or an analog modem. Communication protocol complies with the ANSI C12.18 standard.
In order to support a pre-paid system, the meter may cease to supply electricity via
build-in relays. Experiments show that accuracy of the meter lies within ranges specified
in the IEC687 standard. Moreover it withstands a combination 5kA 10kV, 8/20us 1.2/50us
waveform surge if it should occur between any phase and neutral line without any

damage.
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A 1

useduR Seazdnunizgpauiilingeiuetnmndaleineenanniuasiinsduresdonin
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~ , A )
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o v a o o a X = a oa o o 3 = ! = L3
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;: Hl |
SN .
< ) | .n | AN
il iy I

-1.0+ t + + + t ¢ i
0.0 5.0 10.0 15.0 20.0

Time (ps)

7171 2.10 gUARUULILIY 1.25MHz
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3. dwsenisldiudeya
Isolation 1. HAUsAuLeninAgaNN
Transformer 2. ANAINI0 lUNNNN4AR
W9A14 Common-Mode B
3. ldfnsaanauusesi

Differential-Mode

Common-Mode

filter

ANAINN90 lUN19R4ER
WA Common-Mode ANIN

Tugqaiandu

1.

Aifoynuielfiduainenl

TlaefuAsaineFaLAen




17

26 HIMIFIU ANSI C12.18

N19AFU ANSI C12.18 AenmsguiszydeivuszeinisdeansseudvginenlinAndaeu

¥ 1

IAduglnsaldnudeyaciunasauas ailnsaldnudayaanaiilu ginsalduuuunnnn 1aseq

a ' = rndi a < a di al Yy o o A 3| di 1
ABNNIAFABTLLTINWNNA ﬂi“ﬂ‘ﬂqﬂﬂi‘m@‘ﬂ@’]i‘ﬂL@ﬂﬂi‘ﬂuﬂﬁ‘ﬂu"] Iﬂﬂmﬁl‘ﬂ@’mﬂﬂ‘ﬂLﬂuﬂ’]i‘@ﬂ@’]i‘LLUU@;ﬂﬁ]ﬂ@qﬂ

sendnegunanl 2 A une fALAS 1 70

v
o 1

mmﬁwu%ﬁwum%ﬁﬂuumﬁmj InguLnNN nsd@ensessuuEla 7 434 (OSI 7 Layer) WA

2 o Y A I v = Py g A4 o
danuua Ll 3 i wintiuae mummmaﬂa:qnm ﬁuﬂ@ﬁﬂ’]ﬁ‘ﬂ]’ﬂﬂtﬂ\mﬂ?ﬂ@ BAZTURNLINEINUNINNENTN

26.1 FuraInislssane

o

| 3 a; o dl | % ¥ ai v di o o di o =
Wunisnnuanaanunszuaunisnandu TasaiedeayansesnisinesasiunuiAsesinined

al

o

- A ° ' P ' o
AgUsrasAivanisniivuunen nasllsunsndeya uaznisanutieyaeansn
Al dudenvuanisdeansdrniuersesdnnelnilin (PSEM: Protocol Specification for
Electric Metering) Usznaufagnszuaunig 9 Uy wiazuuuazdsznaumianisiasaa (Request) Las
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Accumulate
Accumulate Reactive Energy
Active Energy
and Demand ¢
¢ Calculate
Power factor
Calculate

Apparent Power

Set and Clear
Phase exist flag
and Low voltage flag

L O\

Finished
calculate all of power
and
energy value

End Energy
Calculation
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Start Demand
time check

Time To Save
Demand

Save Demand to
EEPROM

Save
Max Demand

!

Change
Memory Block
and Save Header

!

Set Header
of new month

!

Clear
Demand pointer

End Demand
time check
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Sampling Signal

From ADCI Energy Pulse Generate

(Control by Phase)
S
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SecNearEnd=1 SecNearEnd=0
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anlilsunsndpndanaziia wmnsiza nsuwing

Start Sampling
Interrupt

Delay to compensate
phase error of CT

!

Sampling Signal
From ADCV for
V-phase Calculation
(Control by Phase)

v

Sampling Signal )
From ADCV SampleNo=2047
V-line Calculation
YES

(Control by PhaseNext)

* StartSav=1
SavAndClr_f=1
Offset Compensation SavAndClrindex++
(Control by Phase)

!

Accumulate Data
for Offset calculation
(Control by Phase)

!

Calculate and Phase=0
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Square Data
for RMS calculation
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Power Data
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Retum Interrupt
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Error VS Input Frequency at SamplingRate 2048Hz pf=1
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Error VS SamplingRate at Input Frequency 50Hz pf=1
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