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Power Generation Dept.,Korea Electric Power Corp.
<ABSTRACT>
For the electric power system operation,the in- HERE zhE MuAE IR ER FEvbee

formation to monitor the operation status of power Alelpzy Ald2sHel Auepyd gz
plants and transmission lines is very important 1 gtol) ‘IPE} ARl Ewiut AFEEY AdHE
factor in the view point of system security and Lolele Swod 8% g7 Hu ydsh
economic operation. This paper presents the logic- I3, AAAS] Heism 2 ehekst EoiA s
al and physical structures of database used by KE- FE AY Adulel ciodlel ungs 9 oHEw
PCO’s EMS. The adopted DataBase Managemeni System 5 Aol uwhel atnel flolm Fubstn Aba4
(DBMS) of a relational model type offers many adv- o] uhg msiz A glen, oo wtE A
antages such as easy maintenance of database. In Hel 248 Az woisiciao  sh3lch,
addition, this paper briefly introduces the data . w3}, ohdz] 2kl Aol ¥t AMAH oz
exchange system between application programs and njEo] oistoz wMG, oli cvhid W 1n ¢
database. b e glel uwebd fodut, 4, LNGS

giel wbd Adwelyb %qlsa SERRIE R

1.5 @ = olmw] wniziel AlejHoz olsl, JAH FrlE
e W EYxag ol fs =t HAH
HYAE 29 e B AY oxE o2 Fop ujfo] o/FoAEE speeHE T of
Aabolla]  awlef eolyizkz] FUHeln HgHo g gol upZrim shic.  mEhd HY¥AE EE
2 flubstA Aol 288 7 F¥I AT, A Myol fTgxel Helgt A IBARIL o]
gy odyr, 7 el Ay ¢ Al A Zolxjopul ofatsle nhg Atme ot $E
SgotolA Fgeted vk weld des AAHel 2EUAA] (AGC/ED) 7t olFold
e e _| GEenamon
: e
3
DATAPROCESSING | = = L |_ _
LT P S = e | e | ;
! 1 ) e SUBSYSTER | 1 i i
i i ) bl Vi ! ! '
) H ! v ) ' 1! 1 g )
) ! ! " | el b - - 1
\ " 1 e o ) 1 1
g e % [ R : :
- 1 '
B ! T I E | e
[ s il R rL_' R
L MAN - MACHINE INTERFACE & SYSTEM . 5%2:—‘—‘1 - m—— - — DISPATCHER TRAINZW/ “ . m '
- CONFIGURATION CONTROL SUBSSYSTEM r T SIMULATOR SUBSYSTE! :
r 3 t L'—r——l—' i
P LA L
CK ﬂ B
e 3 CCWTROL FLOW

L DRTA FLok !

H

I

1
i
1
L

GENERATION SUPERVI-
CONTROL SORY.
SUBSYSTEM CONTROL

- . EDULINGA | _ _—=7 _ _ _ _ _ '3
< < R

a1, ¢4 EMS#laze ztaad A

;

| S S,

_87.._



MEEMS 9| djojElHo] & ol WM AMA

A7 Wl EMS (4
Cojgh 2ol
AAYon B
By Pz, 2272 24
ul woletuljo]Acte] coiz A
Hdazye 77 Adwle] FAAUE
WAl YE glojel ofFA Aest
oiste] ZIRIS] avfsimat Zhet.

2. wjojefdola  He|x 2l

Mo AbA® wiidazVE
(RTU:Remote Control Unit) & E3§
2} 2 (STATUS,ANALOG, PULSES) & 13
! %%ﬂv%ﬂ ARSY 4 gl
DATAS] A giAlz F4Aisl wleleiuo]
A4gab7t o] DATAR A S&sin
sle. 7isg ulo|epulo] amtelA] AR (D:
agement System) o[Etm 3lch.  oirl%
24 zEiEle M2 chgE e

7tehel

- wgoE wlolEl Abg by
-dojeke] T SYN  2A

~eojstel obA i

Swoletel Wiz W my A

- A28 AAEFY x5 DBEF

&%, YHEMSAA-el4] Agste Qe
Fz& AbgatolA wlojelg  iwie
FY + U= RELATIONALFZ S
Holx gl Zlo]
£ 221 Holgg jadiie zE
EfE  AR3bellA qlE Prh,

21, 22K "ol g

— attradute

ok

1 A
e
e}

r“—‘%

w9
i)
7]
I

T
r
il
-3
kimbx

Uz
al
AA

2y 102 | oot <
o
ot

20

L
N

o 5 A Sk oo

LR

2 af g

Eary

P> W= Dl

51 § e S

g

0¥~
2.0

>pmd i

"‘l°
oo ©

745

ALL Level |
LInITS TYPE level?
Levely

I RANVAL

TUPLENO{ ANID | ANVAL | UPPLMT | LWILMT {SCALE |CLASS

tuple

ALPHA | 500.5 600.0 | ¢00.0 L
BETA 250.3 210.0 | 200.0 A
IGNWA | 59.95 (18] 580 .t
DELTA | 108.2 1200 | 1085 | *W
SIGMA .0 0.0 | 400 | v

L R T
“ e = e e =

Lo 150.0 | 200.0 | 100.0 | A

2.1 DBMS#z

HHEMSA| AWl  DBMSE
o2+ POS-DBMSERE Ve et
DBMSTHE|8}2] uijojefuio] AolA] =
o] s} o]ate] AZ|ol(SCHEMA)Z
DS LTSS
oleb,  E3, JBlo]AE AREX[A| Ao}
Ztelolele] EAIG iehs Sh}
HE(ATTRIBUTE) 2} Elo]-¥2 F4isict

7t zElF2

DBMSS] =] Pz Aol
27[uhg ol gsfE Folrt,
Aol B)I8 avobE XYY 4
T EMSAla®oMe
2 ek, &, fldeid g avinpel fxjusd
Azinpyl 27eg 2Rl FHFd=
29 gAudr} ugdez Iwy 4 =
FAEe] glch. & 20 vpehdupe} o] 2
27lvke BE 345
of WY ofE2lfE
2 FAsel gleh

SRS
Judoz

Fsle]
alolA

aloj4
POS-DBMS-=
al7]

s}
o £ of

of oyt fHe AT

o] Ej ulfo
227150l

ul oHE

r{r .u

N

kirlr o

s & 1004
Yl J(RELATION)o eb . %]
wole} 4}

°

v

W
L

|

ks
2y 2049 %
e
olte] Eaojadon FAs o]

ojate) " ojxel

Zolg e

o]
279 2av|mbg B H5
wlo] eto]

Yool o gl

Pz

SCHEMA G enrmrnaeraasssenarsines $n
RELATHON len
£
ATTRIBUTE Alvereseres n
N
TUPLE NO.  Tleesoesree Tn

2% 2. SPHEMSulo|etdlelae] =B F2

uh gElR2
33 30f vpehduleh 7ol POS-DBHSE
Abg el 3dEg PA%ch. DB DIRECT-

ORY FI[{‘ SECURITY FILE ! OBJECT SCHEMA FILE
2 XﬂOi"“,LE B8k, RELATION FILE & 4}
&2 wlelehg wAstn gleh

)

|DATABASE DIRECTORY FEEEJ

/'\

SECURITY { | OBJECT 0BJECT
FILE SCHEMA FILEL SCHEMA FILEn

RELATION
FILEm

RELATION
FILE 2

RELATION
FILE 1

...............

2% 3. dolebsiela SQipA
21840 Al RELATIONAL FILE & 7
ehigict,  RELATIONAL FILE 2 ol#ol nA
=(FIXED LENGTH RECORD) & FA3&! b
%ol KEY INDEX DATASF MMHMMDHAJ
7t nA3Y #aEEs =8
Z (TUPLE) ofl 6H=‘54%§ 7lole},
7= Aﬂﬁwd FAgee st galojide
HE TF %o aﬂﬂﬁ.

RECORDI1

RECORD2

CONTROL
FIELD

FIELDL | FIELD2 FIELOn

RECORDn (MAX)

KEY INDEX DATA

RELATIONAL CONT. DATA

2%4. RELATIONAL FILE32

th. POS-DBMS <io]
DBMSoll4]  ARSE &
2 &7t ek &,

-.0bL; 2710} A olg elof
-.SDL;SECURITY CONTROLSI o]
-.DML;DBulo} e M F§ o

dofole chgel

o]

._88_

37



‘88 #7188 FA Seds =2

1988.11.25 ~ 26

32. DML MACRO #g-d

dMare MACRO ¥ H] 3

RZF DML | RGET,RGPRJCT 73

RUPDATE, RUPRJCT, RPUT, RDELETE | ¥ !

#jo] DML | LOCK,UNLOCK, PERMIT,RELDBHS | =]

o 22| 4 & | TRGTCNV, PROCTCNV Lk

¥ DML

44 DML | DGET,DGPRJCT 74
DUPDATE, BUPRJCT 7l

4ADML | RBACK, RFLUSH St

2. 2 B3 Aa

SE4mg o] DML MACRO =ai-g& a8l
TASKR®AJAlol mg73iab LINKElE  SUBROUTINE-S
7488 PERMISSION LIST,TARGET LIST % PREDICATE
LISTE 2] =mieiofeie} = 2 320l 8 DML MACRO A

POS-DBMS UTILITY PROGRAM

- DBGEN
- DBMAN
- DBSEC
t DBDIR
~ DBDUMP
APPLICATION PROGRAM

~

- DB CONTROL SYSTEM

- SDBC

- SDBCIF

r FAIR

~ SSTART

— SMBACK

- DB SERVI RAM

- DBLU
- DBTC
- DMLCALC

J285. POS~-DBMS m23xiAde

g Frleg yzich,  ojmf AM7]Y ZHE mbegpd
B2 Foixl REA/WRITEQ TS sHMStR ElAE
weol o] && wulojejufo]l Ao thiF PHYSICAL REFE-
RENCE 2 ®i%is] OBJECT SCHEMA 2-%E] ojER|HE
wa HE3MEe $uUs: e s zZaoy
I dlojepo]l A AlolofA]  wlolelE Muhgtel,

wolel Ae|st By Hol mgad Aojs DML
MACRO AE] FEIE A fEunugyonw wEy
Fch.  POS-DBMSwlolEl A e]Eztol= READ/WRITE
seutyiol izt 3skxl {7 deb. &,

A, Ao, gdolid, ofEEHEHOE o
Aashs Hhy

Fuld, ol an ofaasts uiy

A, AR Bl wizjEd Jaaths diy

Solrh,  aeu}, Fojmelulel Abishe
o ol £ mdel dMAE Sy 9
sto]  3}o] READ/WRITES S8t cfal

glgjjolAd 3iolg READ/WRITESHCcE.

_89_..

DCL DATABASE: K DCL SCIMA = /' DCL RELATION =
;
! v
/| schema wame F Relation nase
Ak |/
) [
A 7/
. J 4
schema Relation DL { eerre
Description - Description-1 Attritute

v
1
[}
[y
'
1
[}
1
Y

Relation N
3
\
Description -2 BCL | e

BO Schema Nasw ; 3| END Relation Name:;

END DATABASE;

3
\ Description -

K Attribute

\ Description -2

2%6. DDLY A%z

3.3y A 9 IR

AP vikth gelg Aaztz wisishe s
ootel AHYAE FEHEE mrt FEHeln
Zatder 2eishyl Ssids zkeE 3 ag
7159 Fale] ol Feixjolnt dirh,
BHEMSAARelMde 3o waidao Al
YAachdy2 2y $EEe 43 AFLIYR
£ 149 AHeEsdHe AE FAUE ZBAME

5 FobdelAtalz dud HEiEla gled, 4
zleje] wjma]o]
Ao]sh x| SCADA A|ARIZlE  FHi7I(MPX) &

o) IvteE &

oj7e] 48

Az1shRiA] 154KV HAHAE A
oz abaloliAl  Aejstn  gleh.

3o AEEE x2ge ches

o AlEigleln A4z
A4%e Ugacish mAsEct

olele olep g
ENGINEERING UNITZ wigh
.Zb3 ANALOG,STATUS,PULSE Zhrel A4t

.RAY DATAE:

ot

DB7Al

LANALOG,DIGITAL % STATUS Z}zte] F¥z|7¥4l
LRE S AlEishEol vt Qi E{v)sel %

-3 EA w0

LA o] 7] 5ol 4]

2
AR zolEol A wigh

o
Ade UiAelEes F¥uUch

STATUS

PULSE  —

ACCUMULATOR

[TT1

FTTT

CTTT

RTU DATA

RCC DATA

LOCAL MANUAL ENTERED DATA
P10 DATA

CALCULATED DATA

RTU DATA

RCC DATA

LOCAL MANUAL ENTERED DATA
Pi0 DATA

CALCULATED DATA

RTU DATA

RCC DATA

LOCAL MANUAL ENTERED DATA
P10 DATA

CALCULATED DATA

28 7. DATARA

7b. ANALOGALZ A E] B ast

1)RTU ANALOG =}
Zb2te]  RTU ANALOG Xt&= ztB A Solhe

ol ol B4l

£
Aejshs  74g

A

3
7bogle Al

rlr e

oho] 2 2.1 2 AA] (TOSMAP) &

YT 2 A EMSE2 A4z}
Moz skuglch. g wiz

"REPORT BY EXCEPTION” o]zt 7]



REEMS 9] djojepulol & Bl MMM

23. QUALITY FLAG

BIT [Flas) ANALOG & STATUS

0 | — ] UP-TO DATE DATA

1| — | LAST GOOD DATA

2 | O | LOCALLY DEACTIVATED

3 | H | LOCALLY MANUAL ENTERED

4 | S| SE OVERRIDE (ANALOG only)
5 | — | RCC LAST GooD VALUE ( 7~ )
6 | O] RCC DEACTIVATED (

T | H | RCC MANUAL ENTERED ( " )
8 | E | REASONABILITY OVER ( ” )
9 | E | DATA ERROR

1(‘) E | COMMUNICATION ERROR

1 - -

12 §{- -

3 |- -

1 j~ -

5 |- -

ol oel o Nejyt Adusich, &, opdsv)ol
ey °.,*=4 oMol &% okel 2izp DBAlo|
”4% oJ 4 BH(THRESHOLD VALUEE-= DEADBAND) o]4}
WOLE  Mole Hpoiyt HMEE #;}omt ¥
'a_m ApeMele otk CPUYE 2UHE  ofmiy
& ol ouASld Mely xEs chgw
e Al oo qizie]l uE  shxth Wt
(ENGINEERING UNIT)o.2  wishslAl sl &,

I 3 4 5 5

0
L] » [e] d
4714, a ;%Y O
b agedd
¢ ;SIGNBIT (+ =& —)
d ; RAY DATAS] it

(Ml fct d)+(ctl04)
EU= + A2
2047

o714, EU ; ENGINEERING UNIT
ALA2 | Wi3RAMS (DBAYl ziAE)

2)RCC ANALOG A [
: RCC ANALOG DATA = 2] 9SCADA Al Aol
A 438 212§ hgdAEel o5 EMS2
458 MYAE DATAEZA  SCADA AJA® wishe
RTUoiA 38l wlojebel SCADA 2937t 4§
¥yl gt BEE syl 2, of $U}
2} wjole} BFE RIU ANALOG =tEAele)l Sk
+H2t U SEEE A Hhod
” REPORT BY EXCEPTION ” 715§ X gtich, sl
o]§ RCC ANALOG DATA o] cisise EMSE 4%
S]7] Mol SCADA A]Awof4] ofu]l ENGINEERING
UNITR wigiele] da5ly] offol] dzo wg4
A2 qasiz] geh,

3)PI0 ANALOG A 2|
Fupg mab gE4uio] s A4H
wole}7 PI0 DATAR# <ql¥isich.  PIC DATAR
cHE% Zh?: %‘%5;2 ek,

- ii‘ Fupgp
-.WIDE - BAND ‘?nf‘%‘"‘*f
<Az wiat

A7l wolelE-E W 2amict glEI R4l
& < olgslel =z A

B4, 4UH oA FR(NALD

Al ¥ A2 ¥ K

AL/ A2 %K
SORT (5 (Ki % Ai )

J-I“
(Ki / Ai) % SORTCCAZPASHAR) + (AGHATHAB))

alesiwin

6 | INTEGRATION

o714, A ;ANALOGZIo. 2 &4%  ANALOG ¥
DERIVED ANALOGE =¥ 2%
B ; DERIVED ‘ANALOGZ}
K ;A

vh. STATUS =baxe] % %

Rel A% Alwlel Alelg iiEhulE STATUS
o} =zb@2jels RTU STATUS,RCC STATUS 25 mjg]
Hejal A Ryl 35, UK DATAZ Alw
uishdol ofsiaul e[Sk ” REPORT BY EXCEPTI-
ON "8 olglel.  STATUSREEof cigt Aahe
by BHof el Fab 2 =y z2Y¢A} +
U A S ol %3 $sch

25, 4y odaAle £
d 4 4

(84

[

S=not A

S =A% (noi B)
S=A%B
S=A%B+C%D%E

S=A+B
S=(A+B)*C
S=A+B+C+D+E
S=(A¥B+(CE:D

t if X.GE.Y
0 if X.LT.Y

=1 if(X.GE.Z % V.6E.2)

ls=1 ifX.cr.z + v.cr.2)

12{s=a£8) +(CtD)

Bls=(A$B) +(CE®+E)

oi714, A ~ E ; STATUS \
S DERIVED STATUS

'Al-

Z 41
X ANALOG VALUE
Y Xege ehd ANAIOGQ

W00 e [ | N

oo
o

_90_



'88 A3 FA a3

=23 1988.11.25~26

3. 2 STATUSA Ef B 4]

HE A5

%ol 371

143 Aulo] ¥
LOGICAL DEVICE(CB,LS,DS ) o Aled
e e 2

+

=.SINGLE BIT STATUS
-.DUAL BIT STATUS

-.MCD STATUS

ol F
of

7+

CASE 1) o] $-£
ool MIe 3
£ ehie,
CASE 2) o] &
47181l ehA]

<At
efstoint EVENTV] &3}

zg Aol-
$24
TRIP &
TRIPH

A7ty
WA

o8& MCD STATUS
A gl

382 EVENT 7] 82

CLOSE-TRIPS. 2  ‘felulc},

CASE 3)
AlF{ By

ol
TRIPE] o]

F24 EVENT 7|52

TRIPE] o]

©4]

U 2A7E
Ao E ol A4
CLOSE-TRIP-CLOSE®  viefyie}

o}‘..

CASE 4) o]7-& HAFEAME TRIPY Ajmlz Ho
vboAlmist 73olu  EVENT 7|82 MULTI-TRIPS 2
viepyict,

CASE 5) =iz 2ie]& $uWsix] of2 71E 1}
Ehdict,

3.3 o gu

UH EMSaABY AR shsdt 2y
$8¢ x6o letuigich
16, 2y 2
TYPE -k (xv)g8h)

RTU ANALOG 5,831 (1, 575)
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