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Chapter 4

Embeded Diakoptics in Modified Fast Decoupled Load-Flow

4.1. Introduction

Diakoptics power-flow problem

initially to ove s on of the Bus Imp-

edance Matrix pc 2d0=42). The tearing

method in the yrder to reduce the

size of the Jacc However, in the

piecewise NRLF, & are considered

for the Jacobia ®tandard NRLF. This

7
means that, the ednv iﬁ:f the piecewise NRLF. is

expected to be

1058 I F . but not as good

as the NRLF. I-f;: Y ) e selected, the

ijon s 10 o In the FDLF,

S

convergence is

the Jacobian matg¥lges are lglnear, so that the linear

Dlakoptlcs ﬂ"ueﬂfa wlﬂmﬁna’;‘!ﬂﬁe 45 present-
ed a technique to calculate an ex@mt so fro

pie:&wq m’}amimuﬁqamtzJQﬁﬂm used
to ﬂvETEQME singularities (32), but the calculation proe-
ess 1Is very complicated. Normally, Diakoptics is not
included in Load-Flow application software avallable on

the market, because it {s hard to understand and too

complicated (46,61).
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4.2, Happ's Plecewlise Algorithms for NRLF (32,40)

The NRLF as described previously is based upon

a Jacobign matrix that a Tfunction of admittances,

voltage magnitudes, a | 1 angles. By means of
the Jacobian matri bus voltages and
angles are calcu of residual bus
powers that us znitude from one
iteration to th rix represents a

linearization.

The JacobTayFugard AR Mulsystems represent

\
submatrices that 1Te iag@nal of the Jacobian

matrix of the origlnal form a block-diagonal.

TN e e € 2T conditions
= ‘y: |~' ‘
will be cnnsider:; omiian matrices, as

LB ¥

in standard NRLF, ‘but the inter onnection of the subsys-

tems will ﬂe”uﬂ[}ﬁeﬂﬁﬁw&'}ﬁ@ piecewise

procedure ln hapter 3. Fhe erfec sing of f-

d1sgon) mavaﬂwwammaﬁwe

cuntrlbdkions to the correction vectors,f48 and AV, in

a8 subsystem due to residuals in other subsystems, are
‘

considered by the plecewise method based on impedance

elements.

The approach is briefly as follows: each

subsystem is solved by the standard NRLF approach. The
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tie-line's current flows into the subsystems are
determined from the adjacent tie bus voltages, and con-
tributed power residuals which go to zero as convergence

is attained. The tie re ntation Is consistent with

the voltages containe fan matrix, and with

the linearization i

aa

AULINENINENAT
IR TUAMINY A,

Fig. 4.1 Jacobian Matrix in Block-Diagonal Matrix Form.

The tie-line flows and their associated residuals

do not take into account the effect of:
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1. residuals within the subsystems within the

iteration and

2. the residuals external to the subsystems,

both of which contribute in tie-line powers as

The six-step pler4u:-f' T L'i ciilzes the interconnec-
tions of the subsgs® #7705 Welatter effects into
consideration inf% fr==2io ~ oduces additional

corrections in v F [ e\ MYich are added on to

4.3. Model of | # rel W ks

Hereafter, describes a simple and

reliable dif flcA<iitNSSEREaN il £ilics in the FDLF.

el
!

{5~-11fied. however

The steps of ca

¥

the perrurmanc -s still guud in he case of low-

S Fmiﬂ'?ﬂ‘ﬂﬂﬁﬂﬁf@lﬁ“?? -

FDLF is sti@) linear.

q RNAANTHNNIANUNGEY ore e

Power System models. If the mismatch vectors, [AP 1 and

f the

(=]

| AQ ] are represented by the injected current sources,
[ I ] in eq. (3.4). The Jacobian matrices, [ B' ] and
[ B" ], are represented by the Bus Admittance Hatrix (see
Appendix ﬁ}, and they are called B'-network and B"-

network respectively. At . last, [A6 ] and [AV ] are
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respresented by bus voltage vectors [ E | in eq. (3.4).

Since the electrical angle of swing bus does not

change, let S be swing bus, so0 in B'-network:

£4:.1):

From eq. (2.4), Seed-circuit to ground

equivalently. F WS _;H‘ , the voltage of

PV-bus and swing Q be PV-bus, so:

(4.2),

and

(4.3).

From eg. (2. 5] S and @ are treated as shorted-circuit

 jr ﬂ“ﬂ“ﬂ"ﬂ‘?‘l oI nge o

1 B' an8l B"-networks, are shown in Fig. 4.2, 4.3 and

“a“'fﬁ"W"‘TMﬂ‘imﬁJW’I’mﬂ’]ﬁﬂ

4.4. Implementatlan of Diakopties in The Modified FDLF

If Diakoptics is used in the FDLF, the [ B' ] and
[ B" ] have submatrices which lie along their diagonals.

They are form block-diagonal as shown:
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3

Fig. 4.3 B'-Network.
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(4.5),

AutIngninens

= ARIANTAUNNIINGINY
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(4.6).

B"
nn

ﬂ'LlEI’J ININYINT -
e L LI 1 Ao

shurtadqclrcul grnund hat he

impedance of R-S5 «can be included in [ B' ] uf area B on

the diagonal position of R. The dimension of | Z ] of
4
originalﬂnetjurk is 3 X 3 or the dimension of tie-=line.

But in B'-network, tie-line R-5 shall not be used again,
so the dimension of | Z . ] of B'-network ( called | Z' ]) -

4 4
is 2 X 2. Fig. 4.5 shows the manner of described
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procedure above.

etwork.

X

¥

In B"-network, tig-lines R-S apd P-Q are shorted-circuit

i o mmmmwmmnr ot con

included in B" | of arepg B on the diagonaly position of

- RN I TR B RHAN L 5 1 o0
area A on the diagonal pusltion of P. The dimension of
| Z 1 of B"-network ( called [ Z" ]) is 1 X 1. Fig.

4 ' : 4
4.8 shows the manner of the above described procedure.

14218 1 %) G =t



36

B "-Network.

However, in ghse %;;E arghs, | B' | and [ B" ]

may be singular in S0me is problem is overcome

by including shi d

Lagnd [

I;-"

B" ] or by
the technique ?*L

i 3¢ ¥

To calculgt real a reactive power mismatch

M e nﬂaumwﬂmaﬂmn@a from the

T TR T (0

where; 1 is tle-line's current.
ij

v is sending end of tie-1line.
i

v is receiving end of tie-line.
J

Y is series a&mittance of line i-j.
i] .
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Then, power from tie-line to bus i is:

s = vV I (4.5),

where . 3 3 aplex number,

This tie-line pgu—— el 2quivalent load or
generator. The -'Hhﬂgfs in the modified
FDLF is shown belg swthe tested systems

are in Appendix F

(B 1,12 ]
4

crgditlun
Y
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Calculate 4P

Yes
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Calculate AQ

|




Yes

Convergence
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