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Abstract

According to the using of electric power source such as solar cell, fuel cell and wind energy, consumer is
supplied from distributed generator and electric power company. Therefore, it is required that the real-time
measurement and control instrument for those distributed generator. In this paper, describes the development of
measwring equipment for the power system with distributed generator. The equipment has real-time measure
function and communication with PC via USB port, which is used for various purposes such as investigation of
transient state, and is compared with measurement instrument to verify the reliability.

" Key Words : Power Measurement, Measuring Equipment

1. M B
x 2R AFBAST A7) A2 2 AEETet ATHE 787100 loiM 18 FFY e 9 AY
Tel : 031-290-7161, Fax : 031-290-7168 ARl 2E] AEe FF ol ARRS= 2] A
E-mail : angler@chollian.net -
A4z 20079 32 129 g 1\],/_‘.%] :fu‘éoﬂk] E]]Ool:%l- %78., 'é‘a HL;\{i ‘:;’l o&g_
1AL £ 2007 39 16Y, 23H4AL 1 20073 49 249 A T AR BAF 9] BFd e} Ay A}

Ak s 020079 59 7Y

RY . M= 2N 21 W7, 20074 82 (29



EAR= L}

r2

NNy

1]

ARte} BA AP BAlo AHEE s Aoz Wt
I ATHI1

$HH EAMH Y A E ARk QlofA, AlEel
A Aba7E B B9 F A8 7] EAZE sk
Tdo) MH3Alet B FAH Y BAo] LAY ¢
27} o). o9} 2L Ao A A EAY
S FAstn A AsiM e BAadn QA
AEAEES ZA8tL, RUEY #§3 olgy #F
doleE FRE 5 & A7t Hasiri2-3]

Jejy F - AR AP 871 9lod
Al 37ke] ZHA] - Ao} AdulE Ax|Ete £8317))
= FEd Fdo] P4l

ofd] & =wolXe AiH oz 7hdsln, A7t
AR 7} 7Fs @ BAAE HALAS £ AFA| 2"
S ohdsln o 78 HAel dis) M&dit Al
Z 9 A 2" B4k A A6E AAzte s
BUEHsIL 53 AElE 7183y, A9 Adu] 7
de] At AF 55 AANeR AFF ol
USB X EE AM3lY PCY st=t) AT AAsIE
E stgcth gty o2 stetaaE AE7)7] Uy
o 3td ZA] vi=e)e] Hls) dlolHE AAsh=
bl thh B2 Algto] AL H ZefjA] wlRe v
&l dlojg] A}-&%e] FFste] B tloleE A%
g g e Aol ok

Agdu) o] B2 YIS ZHAIEE] fig Metnk A
F& AARMSR AFste] 1 A9 2§ FEE
A8t ZAB] 8 S X ER HE o
olEl & 15710 & RAE o)ide] WA, 34
A diz] AdH AFRE FAl ASste A3}
7] e didog geako] dolelsl West
oH2].

ofo] & HAXqXE 7zt & WE &2 g2
¥ HolElE A4E & AEE USB LEE A&
3t dlo[E & st=riaze AAEE HASA
=2

2. X P

£ =goA 7Eg A9AS E AP LELE 3
7Me) AHUAIE ALeale] Tl AEA Ao A

54

QA AN Y HE R MY MO ARG O AR

e A9t AlEe CTolAM 288 AFE AL
AA A¢goz ¥Ee £ difference mode2 &3}
= op-ampE FHANZFHLEN A B9} GND A
A7t R HEE dAISFG Tk

+15V
R3
« U1la
100k RS 3N 1
100k 2. >
— /
N LS204
. Y
R9 R10
L AA~A AAN

100k 100k
38 1. op-ampE AKSEl PT QIE{HIOIA &2

Fig. 1. Schematic diagram of interface with PT
and ADC using op-amp

+15v

R13
AAN © UsA
3 N
100k R15 * > 1
100k 2|
p— /
R17 <
10ohmAW L5204
-15V
R19 R20
AAN

100k 100k

a8 2. op-ampE&E ALESI CT QIE{HO(A 3(2
Fig. 2. Schematic diagram of interface with CT
and ADC using op-amp

¥ 13 39 28 PTY CTEHE 28=E A
3 E opampE AHE-31Y difference mode® F3A)
ZHozMN, AF A A AHE-8R= ADC(Analog to
Digital Converter) &3te] Qo2 Agsse A

Journal of KIIEE, Vol.21, No.7, August 2007



3 Az 2 wsly, PT9 CTE B3 34dE 4%
N5} AZ 4] 7 GND AE xA717] Y8l
A Ax)9 Rzl

23 29} 7o) CT Sl Ho] A3 2E CTollA ¥
Folol wet EYEE ARE A ASE WA
F UEE AYGS ARSI, Ao 52 AF
og) HMSHE A & ] HARE D7) Yl
op-ampE difference mode= F2H3te] &3 )9}
GND A& gxAjzich

ap— ™
PT #1 MUX ADC (Analog to
(analog) " | Digital Converter)
CT#l (b—* /
\d
= use | MCU (Micro
Interface | Controller Unit)
== -

~ ]

a8 3. A& X9 FHE
Fig. 3. Block diagram of measuring eguipment

a9 3 AF ZAY FAHAEZA PT} CTelA
EHHE AsE a9 18 a9 29 22 JE o]
£ 328 AF & Analog MUX (Multiplexer)ol] €]
3] A=ig =8y, ADC(Analog to Digital Conver-
ter)ollA] 16-[bit]2] digital data® ¥E=o] MCU
(Micro Controller Unit)o] ¥3%ch

MCU 9489 A3 USBE S8 PCol 45
i1, PCAlA 3¢ tlolEl& RUHR &8 F
Aol Bt 7 71E§)

2% 39 FAZA PT9 CTE 29 49} o]
Z} 3N Fod 3 Al2Rd] digk ASFEEE AR
"k

AZF Zxe 29 59 Jeh 0= MCU, MUX
2 ADC 5 24 ZH oA A8l +5[V], +15[V],
-15[VIE FFA9Le I AYRe), 34 A
o] AYE AEE 5 & PT module, ADCS}
MUXE Aloislil ADCEZHE dHo|E g 93 o}

oY . TT|EHR=2N N217 N7R, 20074 8%

AECSREERRLE

USB interfaceE $3&] PCE A4-3H= MCU module
2 USB module® TA€Th

CT#1 q}-——
cr#® | MUX
(analog)
T #3(:b———
PT#3

O8] 4. 34 AJARG) Cfst PT, CT 74
Fig. 4. PT and CT for three phase power system

J8 5. Bt AE X2l 7Y o

Fig. 5. Picture of measurement equipment

19 5904 PT module®] $x]ol 19 63} 2L
3-phase CT module % @4 PT&CT modules
A3 A = Uth & Y PCB PTE #
sl HAYE RER CTE Fsid AFYE
BEZ A F AEE ZE AHAIStY PCBE
Azsrct. wetd 29 59 22 3-phase PT
module®} 1Y 63} 22 3-phase CT module A}
£3h9, 34 Aol iz Mg AF{E AZs A
et AARteE 2UHF & 5 ik geir &
AstnAse Ak, A/ AMert Fske B
Z}z} PT, CT moduleS #7130 24 23] &2
g + gl



L2 HIHNOHE O ANY M HE N MY NAY A0 o AP

g TR

28 6. 34 CT module
Fig. 6. Picture of three phase CT modeule

3. TX| 7

()
i)

AZ L AZAAHe] 27 BES s F
= ABA26E XY BEAAT o AHE
< 5+ 2 A E QES—J T 2
FE5E AH3ITh & PT CTe] 7% dA) 3=
18] 7|gol] M=o} +EH+= qz}%izzzﬂﬂﬂ
of FEEe FEL AHSIRE, MAXIMAS
MAX1189 16-[bit] ADCE AH-3t3th Wty A%
g dlolelg] AL By, 5 54 Q)
o|20] F7lof we} MHAIAHE Bodu|ote] Y=
80| 7FedteE oS3k qith

B 12 JALAS £ AGr 29 ZF Fiol ALE-
e RESY A 748 JERd Rolth

= JD"

0
T g
™

o ufd

% r i

c

E 1589 44 w4

Table 1. Specification of electrical parts

3 = Tt 2
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+10[V], 16-bit output
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