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2. AESNNEE o8

2.1. Expert System ¢ # <]

Expert System& AF A% 7lEd s EFFH T AT AEAY =2
7S §88td S B 2AE AT 'r]'?j.’ ’évﬁi Aadler HoAd 5 gl
o AE7MAEEE A BAAEE A AT AL V1€ S48 A=

(data), AHd(fact) 28lar AR F A4 7]¥H(Knowledge Base)¥} 7—}& zdE B3
TZ¥ ¥A7I¥HRule Base)g ©|83tq AAY 4 ATE MEd Al=FHo|oh At
£5 = A4 ¥ A (Heuristic)d AAE 7HAH %}_T'_E]%(Algorithrmc)z—i R
th & ujgo= wWEA IFY HE AFI.

Hybrid Expert Systema A4 T ¥ TA/IHEE HA3 I Expert
System®] & 2 F 24 AP AHHeuristic))AAE £537] 98 - wioe=
AEL =3 Aol olUgl olw EAAE |Asta, dtgdta, AAEa, tdst
© #go] wtRHEr) o] /AEES Figld Yehi AU
L 3aviea FHU BT Be
2 0 FAeFPgsa gty ESFE Sy

3 339%a +AA+AATAY AFERSE
4 22gsn goky E2Za WAy
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Concept of Hybrid Expert System '

Output Mode
Algorithmic (include KBS
Model —&

Input Mode
(include KBS)

Feedback
(include KBS)

Fig. 1 The concept of the hybrid expert system

2.2. Hybrid Expert System T-43

ol21gt £4& 7Fx]= Hybrid Expert System& £ dT7oAE v E 23yn
&, feedbackZ &S 41 FRE, o] U7X REZ FAEY. o] Hybrid Expert
Systemol Al Y RE Qe to|drzanEde A9 SHREZ L4951 7
duzlE 2do dYAE UL HHso ypdate F $ Yok FHRBIME
Graphical Display System$ &3] £X423E AL 2M JAIFAAY TF Ag
< ok HAAZR, feedback T H AN AH&AE A8 A (Heuristic) Ao o3 Ans
wdd £ Utk olHF FE2234& $8 Dynamic Program ¢! CSUDPEW S| =3
ol 3 HHANE F3ho] HAH EFHLE AFY F Uk o] HH ¢A47FH
< Heuristic A47]gte 2 p&E3 o AT o=dye g8 Ld73e 5
BT+ Joh AFA HHed FHE Fols 3L Fig2d JehAo

Alternative Evaluation Process

I Develop Alternatives £ Use Dialog
Box

Model or Evaluate the g DataBase
Alternatives
Compare the Results of the p
P Evaluations N Use GDS

Select one Alternatives or Rule of Thumb
Develop New Alternatives & Heuristic
Knowledge

Fig. 2 Altemative evaluation process for a reservoir operation rule
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3. A4 92 9% Hybrid Expert System 703
31 ¢xnaE 2d

CJDPREY : CSUDPEYE R A% FFAsA HAH3 433Y

SODPEY : CSUDPEY R 7A4F AYAFA Y HH3} d8sid

SOCJDPREHY : CSUDPRYE FA% 2% ¥ FFAFAY dALHEES 9%
A3 Ay

A3gsted 4% 2t DPEdd d¥HsdL o3 2o

filename.dat : & DP Ede] ASCIH Y¥HIAYEAM CSUDPREL Ha3 4
<ol ARW,e] HY F& XY DPrdg $4died "
RE Y¥€AE.

filename.add : Z DP 2do] ASCH A=A 2zt Alade] EEF AHR
FdH, dA" AL ol = QU

Eﬂtﬁ

DP Rd2 BE AAYE 2334 957 2o

filenameout : CSUDP R4l ZHHFH2 AFE ASCH 3d=A DPEA S
Ao i3 FRIE ok

filemaneres : AR&Atol o3 AEE HYAH FHYZ THE 4 AL
HHgAEIE X e &4 DP 2d9| ASCH 3},

[+

| shde ARAZ ANE7] A AHEEE, FHAE 7 AIAF AU s

s,

2

32. AX7IE &

 ERANE ALK A4S AN0E Ta8) A8 ARdoiinye
Aged HE2g FHE SEF AHEP AYVNE FEIY olRe B 3
87 FASEA JYA(Heuristc) A4ILE FF + ATk A7 24 ¢
A g Fad BAS 2799 348 9TAZE AEAW oY F9AE 7
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42 9 + Utk ABSC, AY F2T Fol & FFUFIIW ABUIA
de) AHSE Agetel LIFACER BE ADE T £ AL, FF £9R
e A5 Fol A4olwe] FHo2 AU AEAT} oAHA RTWALY
FF)o] 0%t AW VRV AAslke) FHoz e £ U e
g $ato] AFHoIMEDY BAGSol Y AHNE Tl HA LG FA(H
FMRE AHY 5 A o] AHLIFHOE AN TEY £ don, o

2 U4 dasel 2IFNL $HY ¢ A AVHQ BYFHL

If  month is = October, and
minimum downstream flow is =350 MCM, and
required power generation hour of main Dam is = 2.6 Hr, and
required power generation hour of R/R Dam is = 24 Hr, and
initial storage of the main Dam is = 2134 MCM, and
final storage of the main Dam is = 1900 MCM, and
pattern of inflow is = Wet Flow, and

Shortage = 0.0

Then Release is =343.5 MCM

Ao T Zo] AUAFNEHN REFE T 4 Utk Table2ds #4F
g UHFFS Yt A

TABLE 2

RELEASE DEPENDS ON THE INFLOWS ANS OTHER CONDITIONS

Inflow Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wet 3286 344.9 3345 201.9 578.6 1071. 1840. 1024. 946.6 343.5 353.0 689.2
Avg 357.1 346.0 300.9 359.8 376.8 3429 424.4 1511. 110.5 288.0 319.1 344.5
Dry 261.6 249.0 251.8 256.8 257.5 242.1 196.5 84.0 2289 249.1 | 251.1 2553

P=0.990 3175 336.6 2929 285.2 3286 3134 148.5 256.3 115.5 119.5 150.9 164.9

P=0.975 3524 308.8 299.2 306.0 3387 341.8 288.4 270.2 1437 129.4 151.0 156.7

P=0.950 354.4 1229. 46.0 198.7 185.1 183.2 174.2 186.5 106.7 2163 202.7 221.6

P=0.900 279.1 336.3 293.4 3053 3535 338.6 384.8 243.0 208.7 213.6 2247 236.7

P=0.800 353.9 364.8 3533 350.8 2623 369.0 960.6 196.2 209.5 203.9 214.8 2117

P=0.700 3482 3184 345.2 253.3 249.7 2909 2126 379.0 484.6 2479 313.5 368.6

P=0.600 363.8 361.9 3393 349.5 353.0 3489 629.2 604.1 590.2 283.8 308.6 3153

P=0.500 309.0 3126 3083 317.0 3310 3188 623.5 574.2 5973 3126 332.6 3553
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33. GUI #+=
3.3.1. &% Module
HES.WB1 : QuattroPro ¥9%&% ¥& 50 o228 =Z=z2a9U3 Graphical User
Interface 241 25 #Holx, z#ly, Z7|dFAI2®, GDS, User

Interface Dialog BoxS2 FAH ol gt

HES z2a¥e F dwAad 2= Figd.d etk

About the Han River Basin

FL Introductio About the Han River System ]

About the Han River System l

Create 1st Input mode for
Scenario Inflow

Run for
A || Input mode for Peak
Power Generation hr

View Results of

HES the 1st Scenario ﬂ Input mode for Initial
NU & Final Storage
Modify Ist
Scenario
Input mode for
j Minimum
Run for Downstream Flow
2nd Scenario
* Each mode has - * 1st and 2nd Scenario
same submenu L] View the GDS for have the same Input
both Scenario modes

Fig. 3 Structure of the Graphical User Interface Menu System

GUIYIAM = DP R2ddA v AxE adg=Zzz yehl Foh 4 2des RH
INFLOW, STORAGE, WATER LEVEL, ENERGY GENERATION, RELEASE,
TARGET & SHORTAGES, FIRM POWER, FIRM WATER, AND FIRM
ENERGY & a#j=z Jehdch A$xA2d"e GUIY F vyl 3de Figd.ol
Vel et
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Fig. 4 HES Main Menu

3.3.2. Feedback & &

e A HEPoH
FH daRYe 84

4. H £

& dFoAM shdE Hybrid Expert System2 HZ3tn BA7] 98 JL&ua
ArAe ARFY 34 24dEHAFAR 9. FH ey THE £58
7] 93 AHERE 4 mde ARG AA TG AEH ol AgEact

SFEDAAM 271210 BEFE 4337 A8 A AP E A
3, FHA AU EEZFEAC HE F7) JHM AHEEAD. oju ALER} o
A AFE aY=Z2 HZogA BAE L0514 st

FFAFAY 4 4 A4o] 3B0MCMolx, EWdz R/RWoIA Q] @A A|zto]
Zk2Z 26413 24A41Zbel™, 019} HFEAFFo] 213dMCM 3 1900MCMel &+ 3}
H g9 AFRFE ¥ FUFHdHd o A YT o|AL Hybrid Expert
System& SFFCEA Y 03 2FFIALE 44 22 & Y HFHLS 4
IEs 7 £ U
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Figh = #fd#slelo] d<71(dry season) Quje] Azz HAFT ok 1 A
71l B2 g AARD a8y ALEa) FUZF AL F&71(wet season)
Hy

= AMREY REZFEAE SFY 5 U o ZI}E Figbd Bodz3 g
.

- i -+
N el
[N TR N SR I AT B PE I YY) ¢

TR
Heo - : REUABILITY

Fig. 5 Results of Model Running for Scenario 1 of Chungju Reservoir Operation

ya'z-vs__‘ S :m ErinEes

. * MONTH
. {f SCENARIO 1 = SCENARIO 2]

e (N MR T o T e .
L {--scENaRIO 1= sCeNARIO2] .

Fig. 6 Results of Mocel Running for Both Scenario of Chungju Reservoir Operation
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52 2

Hybrid Expert System& database, modelbase, knowledge-baseE2EZ 4335
3, ARgALe mdzbe] interface 3tX, ZA#E Graphic AYE A3l GUI Al&=®-&
T3t Hybrid Expert System®& AM&3ld v HEZIE 2 59 ZAEHA X
A& 7t AENSFELE ZEE 9 5 UEE AT T AHEARIE AR
Lo ul&stn, F&six ¢A Fatn, idE dd A YRR E A AlF
2 28t% Hybrid Expert System® o83t ©X o7 a2 3= Fod §¢
T & AT ZITEEAM HEV 2ol RS AT £ UG FFAFA, 2YASF
A, 283 FF94 A2GAFA JALYE 9F Hybrid Expert System¥ GUI Al
He {83 Ao wel AFH et FHEEHUC
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