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Abstract

Analysis methods in the power system are static analysis, dynamic analysis and online analysis, offline analysis.
The static analysis is used for the existing power system analysis method and the static analysis is mainly used for
PSS / E. However, in the real system where the value changes in real time which we are using, dynamic analysis is
required which can be analyzed in real time for accurate analysis. Therefore, attention is focused on EMS (Energy
Management System) and importance is increasing. Among the various EMS systems, we will cover state estimation,
which is a static on-line analysis that can receive and interpret data from the acquisition point in real time. DC
systems are spreading in various fields such as DC load, DC distribution, renewable energy. As such, much attention
and attention are focused on the DC system. In this paper, we have studied the feasibility through the case study and
the interpretation of the state estimation that can be applied to the DC system.
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Fig. 1. State Estimation flowchart.

a1 dEfFE =Mz

2.1 Jacobian ¥ T4
ACAIZANA =4S & w A}-85] = Jacobian



A Study on the State Estimation Algorithm for DC System Analysis

Hage T4L te 4 (53 2t 449 2t 2
2 BE Y B3 zHPing, Qinj)¥ ZF(flow) gk L
g At dFel A7) Fh(mag)ol et 9137}
3 Agte] W Rz TAH A
[ 0P-; oP-; |
a0 oV
opP Sflow opP Sflow
a0 oV
0Q=; 0Q<,
a0 oV
H= 5
8Qﬂow 8Qﬂow ( )
a0 oV
8Imaq 8lmag
a0 oV
8I/maq
0
ov |
DCAIES ai4str] 98l HYE S vAl A48t
v 22 Ae)e® 44 "dvk 28lal DCH
FEo FAH2LE Feke WS AN 2o
P,
oV
oP
H= Sflow
v (6)
8I/maq
oV
8B N
oV =j:1V]-(Gijc059ij)+ViGii
o8 V(G cos;)
av, = VilG;,;,CO80;;
P,
aI;.] = 7I/j(gijcosgij)+2(gij+gsi)l/i
s )
4 = —V.(g,.cosb.)
(91/] i gz] ij
ov,
ov, !
ov,
av, 0
HYd3) #2882 Fo] 058862 T3l
i, mpA e R AL (9)S T3 FF e EFE
o 5 Stk
= [H"[R][H] (8)
Xest: [G]fl [}[]T[Rfl] Z/mean (%72)

(756)

235
2.2 9 B3 A7 (r,,) ¥E
wapdolge] AirstE AR 54 Beoly
2 8 F Aok o2 HAul Aitsh F wdol
A3 e g gol 74wk
L WLS #4& |23 v 54 5 HEe] 2
a5 7Y
rizzi*hi(i), i=1,---,m 9)
2. gatskd ARE AL
’I‘;V: lrl' 1=1,---;m
£2;
3re nE Ni=1,m F 7PF Z o 7HA
A 5E kE Rk
4.1y > cold, kA FA L BFdolH R ot
rp < colWl EFHClHE oA Gtk
(171M, c= el A8 dAA 5

3. AtEE T
Cigrex=wo°l 71&€% DC EMSAESE °o]&3l9]
At AT AT 4 7] @ 9o AEs ol &

3 Ay} Zk o] F MY e #HAE Felsk & DC
FEFEA e AHETHs A S dotR St

= Ll

—RC-DC11

Fig. 2. Cigre DC EMS diagram.
12l 2. Cigre DC EMS A& E[1]

el o % 25 Ed & Matlabs ©]-&3to] ALkt

Az F 19 22 243 gs dA HA FolA
B A o] F ghe] e #e AL Bl &
T Stk ol & Q&) DCAEF7 sl w3t B
Ae AT = Ak



236

Table 1. Voltage deviation about DC state estimation.
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Table 2. Voltage fluctuations due to error data on buses 1,
3, and 15.
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