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1 Admittance Matrix
Y=Z'=R+)X)"'=G+B
Yis = ), Y (into node)

Yiy = »_,, — Yy (directly between nodes)

1.1 Kron Reduction
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2 Power Flow Analysis
Qi = %(Sz) Pi = ER(SL) 5ij = 51' — 5j

N
Si= Vil X2 [Vjl(cosdij + gsindi;)(Gij — 3Bij)

=T gt
N
|V| Z |‘/J‘(GU COS(SZ‘J‘ +Bij sinéij) :PG,i _PD,i
J=1,j#i
N .
=|Vil > [|V;j[(Gijsind;; — Bijcosdij) = Qc,i — Qp,i
=gt

2.1 Gauss-Seidel Method
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2.2 Newton-Raphson Method
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2.2.1 Partial Derivatives
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2.3 Fast Decouple Load Flow Method
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2.4 DC Power Flow Method
{Q~0, |V| =10, Gla~0}: §=—-B'P

3 Short Circuit Analysis by Symmetrical Components Analysis

1 1 1

A=1|1 o? « oa=1/120°
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Ty =A -1

Vabc AV

Zpe=A-Z7. A0 Z=A1Z, A
3.1 3 Phase Fault
VO=V—-=0 I—I_—O
Vave = Zgadave  Tape = A-1°7
3.2 Single Line to Ground Fault
I =1t =1~ = gopyery=
VO =120 Vt=V -ITZ" Vo=1"27"
3.3 Line to Line Fault
=0 It=-I"=;""~
Vi=0 Vi=V =Vt. A

3.4 Double Line to Ground Fault

_ v+ - _ z° _ -
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4 Synchronous Machines
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4.1 Transient Stability Model

I= 7“,15"_pr (— cos™! pf) 8 = Vhus+)Xegl Pg= L [Voul gipy §
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