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##4770328121 : MAJOR ELECTRICAL ENGINEERING

KEY WORD : AC POWER SOURCE / ENERGY METER CALIBRATOR / FULL-BRIDGE

INVERTER / UNIPOLAR VOLTAGE SWITCHING
NAWIN WONGTASE : DEVELOPMENT OF A PORTABLE ELECTRICITY METER
TESTER USING PULSE WIDTH MODULATION. THESIS ADVISOR :
ASSOC.PROF.EKACHAI LEELARASMEE, Ph.D., 63 pp.

9
This thesis presents'a design of a 1-phase.electricity meter tester using pulse width

modulation (PWM). The"meter tesier can generate Sinusoidal voltage and current sources
with low harmonic ﬂ&tombm tts ampnlud& phase, and frequency of the signals are
adjustable. These s;gahlsma;l t:-e useﬂ ta test the accuracy of a single phase electncity
energy meter accnrdu;ﬁ td IEC 687 slandard The designed circuits produce separate
voltage and current stgnaﬁs LEII]Q awnnhir;g dawces The voltage source circuil has a bridge
circuit of mosfets swntcﬁed at ‘I{JJ{Egiz o g‘en(e:ate PWM pulses with peak value of £12 V. This

.-ﬂ‘/; ‘\m.,,'
sinusoidal voltage signal at 45-55 Hz. The current sourée consists of the swilching devices

pulse width modulated at 20 kHz with peak value of +12 V and an LC filter to generate a
sinusoidal current signal at 45-55"Hz. These cirCuits can generate a voltage signal in the

range of 100-260V

(1419

and.a curcent'signalin the range of 0.01<40 A__, both with errors under
0.5% of full-scale. The total harmonic distortion is 1855 than 2%. The 6utput frequency can be
adjusted’in the range of 4565 H2Owith error under f0.1%. of seb value. The phase shift

between signals can be set in the range of 0-360 degrees with + 0.5 degree error.

Department ___Electrical Engineering _ Student’s signature 'f“i

If
Field of study__Electrical Engineering Advisor's signature A(‘ “C
Academic year 2007
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Percentage error
Power factor of
Value of current limits for meters of class
the relevant element
0.2 0.5

0.011,<1<0051, 1 +0.4 +1.0
0051 <1< 1 +0.2 £0.5
0.5 lagging +0.5 +1.0

0.021 <1 <011
0.8 leading +0.5 +1.0
0.5 lagging +0.3 +0.6

(O T I F

0.8 leading +0.3 +0.6
When specially requested by the user : 0.25 lagging +05 +1.0
0011, <1<0051, 0.5 leading +0.5 +1.0
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Influence quantity

Reference value

Permissible tolerance

Ambient temperature Reference temperature 23 °c K +2°C
Voltage Reference voltage ? +1.0%
Frequency Reference frequency 1 +0.3%

Sinusoidal voltages-and Distortion factor less
Wave-form

currents than 2 %
Magnetic Induction of external origin | Magnetic induction equal to

0.02mT

at the reference frequency

4)
Zero

1) If the test are made at a temperature other than the reference temperature, including permissible tolerances, the

results shall be corrected by applying the appropriate temparature coefficient of the meter.

2) The reference conditions for voltage apply to both the measuring circuit and the auxiliary supply(ies).

3) The reference conditions for frequency apply to both the measuring circuit and the auxiliary supply(ies) (if not

d.c.).

4) This magnetic induction is that at the place of test without the presence of the meter and its connections.
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2) n3gARTausIAURLILEETNANT

NIAIATLINAULLLEHINGNS (unipolar voltage switching) Hn1sasuANgLnsniadadlils

drynyrnueanTuainaniug iWuniswasuulaaussdussudegudlldauon wisegud ey dagit 2.10
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TUnder
. Test
Microcontroller
witly ROM+EAM Ligitr pulse
v
: Light Pulse
Detecton

217 3.12 1A7945199098901A LN LAIN WKL 11290 LA D T AR TN

al

nsngaaduAaduasaInimasinnasanulnimldininlnTanidugnsalnsmadudriaduss

¥ ]

wazldnauiamasives BC546 dAmiusiaaunadoaimainininlaleninedadrglulasneuinsaiaes
dl o 1 o d‘& r‘ﬂl = o 1 v o 1 o d’l o [

WaA AN IR IRResgnaausuA AT LA N1IRsAduATWARUAIENINIAIIAEL
AXaz 1 WadinamaugesdyindunisAuaaainasaw iy inadygiuwadugsanimesin
wasuIndgiananaaf € lunismadauludnadnusiazianisdeainasulniaunluaaud

WiNAL 10,000 Wad/kWhr

Photo detector

1N

680k§ 51k §
2.2k

PO.12 |

917 3.13 9939m399d U AduAsNHIn T nnAT WA

' o

o ° a ¥ =R ° 3 '
WaAuanAndsuliinanimesls lulaspeulnsaiaasasiinisAruanimiAAu
fanannvesiinesngnasuiisunazuansuaiiuwilefidufaauianaianiautiaauaning

lulmraaulnsanasazaurnianuianaalunisairedynussuiudlefidudifauiuasbuitg

(Power error) AMNANNITN 3.1 Aatd



26

Measure value - Set value y
Set value

Power error (%) = 100 annsn 3.1
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A ngU 3.14 lunisFenandoyoyios PWM fidn m, sineeldnnsdssinninis@adulugouuy

&um39 (Linear Interpolation) TaginnsAuamiAeannish 3.1

Tos; (N)-To 1, (N) =
T(n) = —057 02\ m —012)+T. .. (n ANN1IN 3.2
(n) o5 012 (m, )+ To1 (M)
Toad  T(n)  Ae Adyoyios PWM lunilsdoasuan m, fdeenisizanld
Ton(n) A8 ANtycy1od PWM lusilaniaefl m_=0.12

o)

Tosr(n) A AATYEYI0d PWM Tunilanidaei m =0.57
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Sine Generator and Calibrator

_Basic Objective_

Initialization Button handler LCD Control Sine generation

Get button hit | | Write instruction | Parameter
J Setting

I Write data Voltage
generator
L__delay—_l Current
generator

Light pulse
) ) detector
Detailed Functions |

Error calculator

User stop check
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3.5.2 LHUEIN1IN9Leeslllsunsy
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Start sine generator

Initialization

:

Button press
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Eine genetator
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W oltage zenerator

.

Current generator

=

Zifle generator
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Signal from Diede bridge rectifier
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