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ABSTRACT o. e RBEEY HOE (BRI, KRR
In the operation of a power system, the security o A RIEE Wi FREFR S8
of the system has acquired significant imporiance o.fliEviel Bias BE  (FEHMH BB
to supply electric power of better quality. 0.Base Case B2t (2erel  MEIAD
The State Estimator, a part of security functions, o.Mty EEHRH (RERN KREEID
provides a complete real time solution estimate T fHsel Aluitydyer: AAdoz HA
of the sieady-state conditions of the power gl olgx¥m glow, {EFMel Y RHEIEM
systew for use by the Real Time Network Analysis B/ NERRERETIE (Fast Decoupied Weighted Lea-
functibns. st Square Estimation Method) o] RAFEHZ lew
This paper briefly introduces the Fast Decoupled ol7jollajs= o el v dume|Fo] dislel:
Veighted Least Sguare State Estimator which is del oed gleme Ejsby viéstn FE
adopted in the KEPCO EMS with features of Man- of Jlyol cthE $8713 oY WSt o
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2. RREMERE
2.1 HER H (Solution Estimation)
DEEE RIAEE Bl Measurement Avail-
ability Computation)

At = ALPHA < At-1 )
wh,  Ab lavailability index at time

ALPHA smoothing parameter

DEHEBTEEHE (Bus Load Scheduling)
0.Bus Load MV
wLDm = WLGk * WLDPm @
©h, WLDm:MY load for load point m
WLGK:MW load for load group k
WLOPm:percent of load group MW
toad for Yoad point m
6.Bus Load MVAR
RLDm = RLGK % RLDPm &)}

DETWAE HE (Observabil ity Processing)

One zero-pivot of the active gain matrix.

A)ERMRINETR (Observable Network
Sotution)
Minimize J = [Z-h0OT W [Z-h(0T ()
wt, Z :flow,injection,voltage magnitude
measurements
n{x):vector of non-linear functions

W iveights of measurements

5YFEIEF Y (Anomaly Detection)
Pl = Sum 1, ((ZCidmeas - Z(idest)/
sy (5
wh, Pl iperformance index
€(i):standard deviation for the
.k
i measurement

m number of measurements

6)& 4 uje} Bias A4l (Bias Value Calculation)
BIAS() = (I/N) & S 7, (Z(i,komeas -
Z{i ,Kest) 6)
v, i :measurement index
k isolution index

N :total number of solutions

2.2 BsieioleH&E (Load Group Parameter
Adaptive Update)

1) Conforming Load Distribution Factor
DFt = ALPHA % DF&a+ (1-ALPHAY % (Wge+ We)/
(Mg - Yy ¥ 100 m
th, DFe: MV distribution factor for time t
Wse: sum of the real branch flows
Vg - net real generation
Wg . area MW load

Wuig - sum of non-conforming loads

2) Non-Conforming Load Updating
VLG = GAMA ¥ WLG o (1-GAYMA) ¥ (Vyet
Ve ) ®
WGy -1oad group MW for time t

GAMMA:smoothing constant

3) Load Group Pover Factor Updating
PFe= BETA & P+ (1-BETA) % (Rt Re
+ Rg MWt We ) ®
©h, PR pover factor for time i
Rge® sum of the reactive branch flows

Re : net capacitor/reactor injection

»

Re - net reactive generation

BETA: smoothing constant
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3. MM1 ¥ R 0.To OPF function
3.1 {BEEEES (Interfaces with other functions) - Adaptive load group
DASo1eHES (Input Data Interfaces) - Area load distribulion parameters

o.From SCADA data base DPIEES (Control Interfaces)

- SE measurements and quality codes - RNAC (Real-time Network Amalysis

o.From AGC function Control) funciions

- Current KEPCO and area loads - By Operator at a VDU page

3.2 Display BESBI (Display overview diagram)
2% 2. SE BEE Fr HIX Y=

3.3 Display ¥ (Displays)

« Unit high and low dispatch limits

- Unit stalus  (ON=1, OFF=0)
o.From NMB (Network Model Buiider)

- Real time bus model 1) SE Station Tabular
- Transformer tap ratios 2) SE Execution Control
- lLogical device status change flag 3) Veighting Factor and BIAS
o.From application database 4) Measurement Override
- Load distribution coefficients 5) Boundary Mismatch Summary
- Measurement sigma 6) Voltage Controlled Bus Menu
- Measurement locations 7) Abnormal Pending & History
- Static electrical network parameters 8) Anomaly Pending & History
el etis S (Output Data Interfaces)

0.To RNA functions

9) Significant BIAS

10) Conforming & Nonconforming Load Group
(Network Sensitivity, Security analysis, Parameters
Voltage Control, SCED) 11) New & Exist Overioads & V. Violations

- Complete real time solution for base 12) Area Load Distribution Factor Violations
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24 88-05~17 TUE {7141:04
}\ET UF’D@T‘-’D1 SE STRT I UH THBULQR OPERARTIONAL MODE
ARER NAME.,....SEQUL STATION NAME...DSC P/O B ONE~LINE
HEASUR  MERASUREMENT MEQSUSED‘ £LTIMATED %Eﬁeéilg%ghggRL
TYPE HAME (KU Mg CHURR)Y (KW, Mu‘ (D&, MUARS (KY, My (MURRD S
UoLT pSQ DOB#2 2} -6
NETJ D30 DOB#2 -151 -148 *
UpLT D30 z-6l %) ~3
NETJ pS0  62-61 a g *
UgLT pSQ  82-81 149 -9
NETJ psSn  82-81 g -g 4]
Ll&% DSO-ICT #2 22 -13 -0 8
oL DSD DSUR2 149 -9
NETJ ps0  DSU#2 [} g -8 a
LINE DS0~DSU #2 -71 986 ~B -8
UgLt 5| -3
NETJ -8 -8 *
28 3. REBHEGERE FFX Hi
3.4 SEY}  EITHES (SE Performance) Heste s QNG AAS W =B
1)Dimensional limitation wolehlol ALt TpHSA o] R AHEely
0.10 networks o 3l
0.900 buses
0.9000 measurement pairs *3agy
0.200 eniries per each pending display T.E. Dy Liacco, "Security Functions in Power
(anomaly or abnormal) System Control Centers, The State-of-the Art in
0.1000 entries per each history display Control Center Design”, IFAC Symposium, New
0.10 observable island Delhi, India, August 16-18, 1979.
Excution frequency 2)A.J. Wood and B.F. Wollenber,”Power Generation
o.every 30 minutes Operation,and Control”, John Wiley & Sons, 1984,
Chapter 11-12, PP.355 - 439.
1.% B® 3)Planning Report and Technical Specification for
Al zlsolld  EA2lell ofgt oif= (Redu- the KEPCO EMS Project, ECC, USA, june 1984.
ndancy) 7t #&4% HExd YL RESHH 4)F.C Schevepper,et.al.,”Pover System Static State
3%y 4+ glrh Estimator - Parts I through MI”, IEEE Trans.on
A ASA olE HAaRlE Folol MSAlA PAS, Vol.PAS-83, PP.120 - 135, January 1970.
AAAES] 2tz HHFS5MIT 154KV Loop S)R.E. Larson, et.al.,”State Estimation in Elect-
ALY xtEe x|goac] SAMIAYES 5 ric Power Systems-PartI and H ", IEEE Trans.on
sl FFEich PAS, Vol. PAS-89, PP.345 - 363, March 1970,
ubebd]  AAEAM o] YeE MR & )Rk, f8E, BEE, " BURBRATIKEA
st7] $istols olE HAxtgel HAwRl, §H g “ae HERET dneld Mgl wg
2y 7HEASE Parameters] Tunning, AEiEA W BRSE® G ®35% 4%,
F71e] whE W FAd Fuol o] gy PP. 148 - 155, 1986 £ 4H.
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