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Development of Integrated Power Control and Monitoring System

for Automatic Switchboard

Soung Jea PARK

Department of Mechatronics Engineering. Graduate School

PUKYONG Natonal University

Abstract

Recently, highly performance, stability and reliability of electronic power
shedding facility are required by social requirement of electronic power
energy. In this paper, we concern for development of interface hardware for
integrated control and monitoring electronic power system in automatic
switchboard. This system gathers information about power quality. The
information obtained from PQ monitoring systems can improve the
efficiency of operating the system and the reliability of customer operations.
To construct this system, interface hardwares must be needed. Those are
digital multifunction indicator, communication interface converter and
emergency generator controller. The digital multifunction indicator is small
and has many functions such as input signal and data, display electronic
power condition, output data signal and output control signal of switch or
other control devices and communication. The commurnication interface
converter solves communication problem between monitoring PC and each
devices. In this paper, integrated monitoring system is designed with
microprocessor and visual programming for electronic power monitoring,
protection and control. Integrated power control and monitoring svstem can
improve the efficiency of operating the power shedding system and the

reliability of customer operation for automatic switchboard. This system
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consists of hardware and software part largely. The hardware part is
composed of multifunction indicator and controller, which manage
measurement, control, communication and input/output device using
one—chip microprocessor{Intel 80CI96KC). The software with various
functions of monitoring, database and control in PC is developed by using

visual programming based on graphic user interface(GUI.
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Fig. 18 232/485 to 485/232 converter
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Fig. 23 Repeater

*35,



A fud

ol
=

3.3 "EAds] Ao

J)
el

-

0

59 2

) o}

A7)

=] 2
o

pros)

slo] A}

d

HA

3
R

Gl o] o},

0

Mo

A%

Lelll

ol

o

bt
o

=2
=

ax
=

4

ONste] Fatol] 7

<0

_E_v

)

jﬂ
Mo

ol
o
=
e
—
o

afel

i

717} ONE

iy

A

do
o
i

[l

3

o)

HAL el Fa7)

ol
=

71 A

g

H|

—_—
1o
%0

T
i

o

i

5}7]

iy

=2
=

i

]

;

= [e]
dErdvIE &

¥

o

~a
ol
plo

=0

1
ol

&} 7]

1o}

=
=

FH 7] 7]

,36,



datel w7l 15 289 ool QEE BT F Ak
Fig. 24+ ulAb2d7] Ao 9 7HAl fulel 2 &3 2 ujfe 7t
ol st 7152 Nd=ol, Fig. 25+ 7fEks djAetA ] Ao {4
o] Zipolth Fig. 262 H&EAl fula vlkgdar) Aol fule] 37
A" Aojuks Bl =52 LED fAaFdole ZYE thestA
TS £ gl
ol &e] Fig. 27¢ #o] vy do Fule] dejE PC ellM =
e o] 7hgdts njabdrdrie]l 715 AAE dAA & 5 9l
elel aaA A s g
Monitoring
DC 24V o
¥
Ao | M 4>{ s=de T
(Digital) (RS-485) (Digital)
| -
Y
zargle
CPU .
MO (80C1986) o
23= LED
(DIP Address Data .
: Display
Switch) PAL % Memory
51-316
s L M BHE
—» HEAS

Fig.

24 Functional diagram of emergency generator controller

_37_



1
2
3
4
5
]
T
B
9
10

COMTROLLER

Fig. 25 Emergency generator controller

Rormel O

Lubrication  Coeding Water
Ol Low High Ternp

Fig. 26 Panel of emergency generator controller

‘38,



Gengratyr Cortiotler M2I0G

In Operation

Cranking

Fuel Valve

Normal C.B.

Emergency C.B.

GEN Run

Oil Low

Water High

Fig. 27 Screen of emergency

generator controller monitoring

v39,



H 4 F

S8 M ROf - ZAl AlAel T

o} g Alelg e} v)AtE ] Aol FuldA FFE dejHES ¥
£l H o)~ AMEHE Tl 77 muE#E HoiAH (Fig. 16, 17,
27), o] thA] M wuHyg T2 aHs =dto] E4go] ajo] - 7HA
folzith, Az wuea Zz3d KViewd Windows 9x 2 NT,
2000 £ AHEeE MM ZEadoe: Ao, A%}
Trend/History, Data loggings %13t 4AZEdojolt) Hdal=Zzz 7310
2 KConfig.exe (%4, Tag #737]), KDrawexe (3tHHZ 7], 1| &
Tool), KView.exe (Runtime Mode), MapViewexe (Simulator),
DataServer (54 L2 13) Fo2 FA45]

Fig. 28 KConfig.exe? dasw o2 KViewe] #7444 9 Tag

& Sty TR ol TagZ+ DI(Digital Input), DO(Digital

=
[=]

Jju

Output), Al{Analog Input), AO(Analog Output), SI(String Input),
SO(String Output) Fo] ok AA Ao)34 o) A= Digital®} Analog
pointgre] glev} s E el FHa Ao osl FAd (S SOIE HE

o) stz sk

,4()*



B Kview - KConfig

D2 &30 Unkl) ScanBUB) Tay(D) EAY) SEUH S
0] & | @| S| ® | Link|Scan|[ D1 D0 | A | a0 | SI | S0 |

Taﬁ [ = [ 24 @3 | Scanbuf] NXBa] Bt | Invert | Alarm | Alarma!
5]

3
1

| AarmZE§ »

Ling Start
DIO0B!  Air Pump On
DI 0002  Push Valve Open
DI 063  Pop Valve Open

DI 0005 Pressure Postion

DI 00td  Position 0
DI Q011 Position |
DI 00i2  Position 2
Dt 0013 Position 3
Dt0Al4  Position 4
01 0Qts  Position 5
DI 006 Position 6
DIODI?  Position 7
Di 0013 Position 8
D1 8013 Position 3
DI 6020 Pasition 10
DI 0021 Position 11

R P P o 3 0 N 3 P G 0 643 CF G P2 P AN I P2 P2 N 3 PR3 2 T W T 3 R 0
OO ROODODIOEEHEDOOONSD0OS SO0
o000 oCOoCOOCROoDOOOOoOoROODLoODSo o

NUM

Fig. 28 Screen of KConfig.exe

,41_




Fig. 297 KDraw.exe? HdsinozA Aol dste a4
Tool olth 2249 Drawing o= =¥ %W Tags 1™ & A,
Simbol# Animation 5 %% & 4 gl o 7)o sAS FAH H
Qe = oz g ge] HAR spesttt dAdd stelME A4

o] 7t=sly A 3E& Update HTF AA ol A 256 Colore] A=

®. i e MEIE]
[ is BRE i) 22 Sw) WD W fasw T
Olsmi » sl @le] o1 [oo| al {a0| 51 {so] or|Ri|
w .
a
7
0]
=
Ll
]
il
id
Al
il
4 j o
EL 4 a03 32 i a q -Almzlll_l

Fig. 29 Screen of KDraw.exe

,42,



Fig. 20& KView.exe?] Hallstwio 2 KView2 Runtime Module©] T},
Fgol  7kAl 753 Alarm logging, Trend/History graph, #=ZA W

Logging® 2z spd 72} slmd gk 7]z 0] ol

xvigw - || & A [ 121
5|

HE %

AW wEww
g 22| aw|z%] tew|ae] co|

&M Programl %— ?} :;('1 E'jl ;Q‘)\] /\l iEl!} PANTROL

Fig. 30 Screen of KView.exe



Fig. 31& MapView.cxe?] A aishd 0 2 Simulator2A] test &% 0 &
AbgEch Aol ZF Tagg el s B £ 2 4l

sted ol Tag Aol &upz sAeA

asi
Of
ol

5 o9a BAAEY A

ursl Data @218 4 Qo

5 MapView - [D] Table]

TEE ScanBufi® Tag(D ¥IIH Sd2E

_sﬂ[ﬁa'bokm l’ﬂu’n‘Si Se i?'

Tag ST ] Hllgr ] ] B2 | scanbuf | AENBit] Bits | Inver | Alamm | Alarm ~
Di B0 Line Start Y

DI 8001 Air Purnp On

DI 0002 Push Valve Open
010003  Paop Valve Open

DI 0005  Pressure Postion

DI00t0  Position O
Diootl  Position |
DINBI2  Position 2
Bl 0313 Positinn 3
Bl 0014 Position 4
DIOOS  Position 5
DI00IE  Position 6
DIO01?  Position 7
D018 Positon 8
DI0013  Position 9
DI 0020 Position 10
DI 021 Position 1N

PN P T3 NI 1 T TN P g P 6 9 £h 6 60 10 B0 1 1 L3 03 T3 P R P G B0 £ R e )
==Y = = Y Y e R e e I =T =T ==Y = P Y = Y = Y =) )
IDCOCOoOODOCOoOoooODDOD OO Mm DM OO D0 oY

IO OO@REOEOONOONOO—=DD =00 000D D — O D~

=H) NUM

Fig. 31 Screen of MapView.exe

,44,



Fig. 32% DataServer®=+ KConfigoll# AdAs = qlciaAle]HL}
PLC %9 7et&aE3 548 &y TZadleo|vl Userh o=
Interfaces $3F &2} StructureEe] FeJEeo] 2ot Libary #4-&

KView.libel 22, DLL 3t9-& KView.dlle| v},

%, Data Server | * =10 x|

2|

Fig. 32 Screen of DataSever.exe

12 B A2 Aol - 7N Z2 19

oil
A
R
e
o
2
=2
s
a
2
o
b
12
s
e,
2
3
rr
by
re
)
ra
_\J‘
~N

il
Y
>
in
2

2 4 oleal Fol date] & Bk drk =W 248 EAREE

glel delelel esa slA 4+ AdwE Heldch 53 A A

2

A AzRe ARl EARES sl HHALE B
=

Gl wuk obuel HolHE A BEW £ YwE 2o

:Cx)‘:‘:
Uy

__45_



vhebdfel Fehz wekdt Sl e A Feohw A Feow, A

Aapga 717N E e HAzdon wie| pelste Foh Ed 5
A o] - A AsEE BRHoR Aojihis BAYEE £A U

=

etk 5 A9 AlE4

10

| exbaEel e & wddke) 93

L

Yotk obge & Aade AHLTAN ATAAAE WAATY
2babe) W 4

Fig. 338 % elFel Aol Ag® A4 dzuke] mdolr], Fig
34, 35, 36, 37, 38, 39 Aze] HE Ao - g ZRadfe]l Jdastd

frh.

iiig
o

Hoowanhun

Fig. 33 Simulator of automatic switchboard for

integrated control and monitor svstem

— 46 —



PANTROL

Fig. 34 Main of electronic power monitor program

Sae CUZN - Cmre, Frrw . rrem aew ;o v aievm e BEE S ImEE AW R
B, SICRLY L e AED T ; T g G IRV e e

ANMESOLATOR

Fig. 35 Annunciator screen

_47_



1 o
o

ase
RESELRILA

1w

Fig. 36 Switchboard condition screen

sl OWEN r108 [eenine s ] ANe ]

} E“t" LI TSP Rl ﬁ grnvwéun‘ vy
#1 515 SINGLE LINE

i

REFCC

A SR

PO T

eem
, p -t
A 20 diu Ll T3
¥ £ ¥ Bl EEl
E =0
N ) i * i
[FEEE R . F-

[

Fig. 37 Svstem one-line diagram screen

‘48_



: TOM iy

Lo [ CoM
E H EEE LAl

[ § —
L et =i

s i i ; i wTer . i
,;;.{'sg CO ;<<i>;\. %‘“‘fxnnu:»uxg

HISTORICAL TREND CHARY - 4001 FESERAE

U '
TR RART L PEINT
Fig. 38 Data analysis screen
-7 S E*ﬁ.ﬁﬁmmg ] U Euvgﬂ ggg&( | et 25‘5.‘..% ,'g,‘;ﬁ m§m| R A { ".f‘";“ 5! EIIM ggem

DEMAND CONTROL f

B P WG ®RFT

TRALAL W S LY,

® =
; %
T T ke T g T EN v M Fiik VR AT wmetree | iR Y Ehitie
L ey 4 4 mhe E Y F @ ul X 2 ¢ [ ] LT Y
3 I
»j ‘1#!2,!,&1,} H das
‘ S R v— H g‘}
o ] =
B L e Bhr o i 5 Bainvieic W Ea ‘f@?ﬁJ i s Wi
A S T i e ) &
ERE TR o4 KRR R DS L LA 2 ] B |AE e}
i
A SE 44 §e
T MO -y e 3% Tl tress m
EL-IG I : MLEEND AN E
[RIET ] i t 2 )

Fig. 39 Demand control screen

_49,



i an 4
ul E] - = A
GAASNE RS Teme
R [ heis =]
ALV ATATI LT il I [E<yaof | ki kadr.dis-Rer
T o [ eR - 4 £ ®an | W r. | RAA TP ] KGR 1 P
mer amt e w R WA w0 T sAe
R, ae o I R TR PP B o
[T ™ - e a we wea oer] ome -
s A “a B wrerx e avn et ol oms -
b LN e " s awi oA oawy @
P aa v wo e ozl oue m
s me v wa B wer | wma -
ot » - P AR a
ot " - wna el oz "
e " a sery wmlowa -
vy prees 0. . - o o @
™ aon. wel we e wpaa o o A Wl -
S w cam wr| e oo wwna s = v - w
mr o owma A el e » P e o
va cane sl e ovia e ow - e w
inn xa wmrf e ma ATil oM " w. o ~
i e P wal ne v wmes ow v CIRT w
ma emn a e P " wl owy ot
v K fam oa mal ar e e s B w
S e e zane P T wa “wlowe
e aw cam e e wa vaAws w e RIEEY]
v wa < o~ o ey w M oua mloaa -
Tl [T N ey Y LANR TR s 2
S wT wen orere M~ Amma wooma 2 -
AT
wg am
== wans |3 =n 3 P ot e o, EIFS
naud [EPS TR T P PP e 2 ot
e women | 00 Hz W RRe Fen s FRT
z x> s s | usme an san e e
TR eown L4 & B
Guw e HEEX  sAsmesu o v e g e
Dim T4 A s w4 A A umT T SR = . PRy
LI L1 B iRl

Fig. 40 Report screen

,50,



A 5 &

.

)
m O__E
ol e T
-IV-A :0 Luo
vz o< ;
i i - ) i
al I | . ¢ 2
= w Iy - o : ©
O = o o< = T B 3 % Kl
P : LM 5 T pird :AL ﬁ_ O}
: ,.iﬁ : 5 - .m;rn ,_ﬂul - 10 hal EO )
olt _ri i £ B ; " ,UI .b
_IT : 4 + o i) jl p T ¢ ﬂl
o il | - ~ R ol - X0 .;o
Mt ® oo o o Mo 0 B & U W s
L o d o e m - 5 M . :: ﬁ
<~ = = o T = T oo T T 5N T
3 . 3 Tz T o - N o o o
I= w - 2 oH = 27 o = " g
I S ¥ q WO Bl e -
) s TR = N I b2 p
SO = = = 1 L z e <&
el ol - y i < - - : - ; Z .
: i ;o : .th ...m ™~ o =y M _ %T
r 3 T x i ®Ow ) oo iy SR
- & o ok . mHr o o0 Jlo i
- o _ < N oW o E
v_ﬁ g : - ‘UT A o ~ '~y [ile]
] = = - gk 5 ,_
oo { oy " Ko 3 w_t, Ex i = <
: S o= WooE T o 2 ol o =
so T N -, 0 oUW T 5 j . >
W|Al <R NM ° 1X1|_ ™ 3 ﬂ : % L,_,O ‘DI O,__.m
% 2 = W A el T @ w W N i
- m S )_l © i 5 : & -
20 SIS T B H - g o " EE
A 1
2 1 - M do o DV ™ oo © e
W —~ T n T s, N o .
* 3 AR AR o D oy Be 7o
iyl il . - + :
.y - i o4 F g i L 4 %o
o — e T 5 X :
o w il = w: ‘@u o T T B m.m 5 _ﬂ :
%.mpa zldi‘,_cﬂﬂﬁ ,OH%@
r i i N = e —_— = s = [ ~
. : ﬂu_ . T =) “. o e g S 0 gl
. = = 5 ~ < T = Al e T3 5 1_r, 2
l \Zﬁ..l i L.m_“l ﬂxﬂ_ .ﬂLr,._ = m._r_ ‘.HI ‘q, o 1 mlL d.. "o )
. g oo iy = ®
2 = me ol pu LE s e M ; ﬂ i
zn M‘ T T o =y :
o T dof v D ﬁT
s il = ~K
.
o q

T-

=02 FAHE
Qi) Aol &



.

1

g 3
s

AR 3 Aol

L=

4L

1)
~

<

B

3T
Lo

| kel ek 3

°

r
[

ol
e

o
=)
umo

_
T
%

st=dleles 2E 3k

A

ol g2l AH A el



ital
|
glt
gk

(1) Soung Jea Park, Ji Gun Yoon and Sang Bong Kim,
‘Development  of Electronic Power Monitoring  System’,
Proceedings of the 8th Conference on Science and Technology,
Electronic Engineering, Vietnam National University, April, 2002

(@) WA, AEE PAE

, &2, Development of Emergency
Generator Controller in Automatic Switchboard', 2002 & # 8} =
3] =, s E ) AlE 3], May, 2002

(3) s+d WA A, Power Quality 7]=72 27, May. 2002

(4) Afroz K. Khan, 'Monitoring Power for the Future', Fower
Engineering fournal, April, 2001

(5) Mark McGranaghan, 'Trends in Power Quality Monitoring’,
IEEE Power Engineering Review, October, 2001

(6) Suk Yoel Kim, Soung Jea Park, Yong Hwan Lee, Sung Min Kim
and Sang Bong Kim, ’'Development of Realtime Integrated
Monitoring System in Product Lines and Its Application’,
International Conference on Control, Automation and System
2001, April, 2001

(7) James A. Bright and Wei-jen Lee, ’'Integrated Monitoring,
Protection, and Control Systems for Industrial and Commerical
Power Systems’, IEEE Transactions on Industry Application,
Vol. 36, No. 1, Januarv/February, 2000

(8) Chung-Ping Young, Wei-Lum Juang, and Michael J. Devaney,

'Real-time Intranet-controlled Virtual Instrument Multiple-circuit

4534



Power Monitoring’, [FEE Transactions on Instrumentation and
Measurement, Vol. 49, No. 3, June, 2000

(9) Ned Mohan, Tore M. Undeland, Willian P. Robbins, 'Power
Electronics - Converters, Applications and Design’, fohn Wiley
& Sons, Inc.

(10) W. Bolton, ’'Mechatronics, Electronic Control Systems in
Mechanical and Electrical Engineering’, Addison wesley

Longman Publishing.

_54_



	표지
	차례
	초록
	1. 서론
	1.1 연구 배경
	1.2 연구 내용 및 목적

	2. 배전반 자동화를 위한 장치 및 동합 전력 제어 감시 시스쳄의 개요
	2.1 자동화 배전반
	2.2 배전반 자동화를 위한 장치
	2.3 통합 전력 제어 감시 시스템의 개요

	3. 배전반 자동화를 위한 하드웨어 개발
	3.1 다기능 디지털 인디케이터
	3.2 범용 인터페이스 컨버티

	3.3 비상발전기 제어 및 감시 유닛
	4. 통합 전력 제어 감시 시스템의 개발
	4.1 전력 모니터링 프로그램
	4.2 통합 전력 제어 감시 프로그램

	5. 결론

