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Abstract

Title:

Dynamic stability modification of the standard network with three machines and nine buses in
IEEE due to asymmetric two-phase fault and two-phase in the ground fault with sliding control
mode.

Abstarct:

The purpose of this thesis is to modify the dynamic stability in the standard network with three
machines and nine buses in IEEE due to asymmetric two-phase fault and asymmetric two-phase in
the ground fault with sliding mode controler in certain places of the system. The analysis method
in the time domain uses the positive and negative spatial vectors of the currents and voltages in
the network. Sliding mode controler is used to damp the high frequency oscillation and power
system stabilizers (PSS) are used to apply additional signals. Using the AVR | the busbars's voliage
is kept constant at the nominal values. In this thesis, it is necessary that initial values are obtained
based on a Loud-Flow solution.
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F set: Dynamic equations (non-modulated non-phasor), z = f(z,y,p)
(highly simplified to save space, detailed models can be readily used)

1. Generator electromagnetics (simplification from Park-Concordia)

T'd“E: = —%E‘ + ﬂ& cos(; — 6;) + Eyq, (T1.1)
o X
2. Generator excitation control (simplified from IEEE Type 1 model)
TiBpa, = —Ki(Ei— Eyes,)— (Epg, - Eg) (T1.2)
3. Generator electromechanics (swing equation)
Midi +bdi = Pr, ~ - EiEysin(0; ~ 6) (T1.3)
di
4. Load:
P, = Ps,+Pp,, Qc,=Qs,+Qp,, Sz,=Pe,+ Qs (T14)

Static Ps, = P)+ Mi(E;)+Gi(E)’, Qs = Q-+ Hi(E)+ Bi(E;)® (T1.5)

Dynamic Pp, = Pp,(zp,,Bi,4), Qn; = Qp,(zp, Eirb:) (TL6)
&p, = fo(@p,, B, &) (TL.7)
5. Notation: (see Figure2) Xy, =%+, X =wlt, Ci = Chuak+Crs Sc, =Bl
B =E\(6; E=E!§ Ig = Ic‘lc;?c‘,fg, = I, lpeo Iy = Lijlwis, .5 €1,...N)
Ei€z, 0;€z,0,€z, Egqq €z, 2p, €2
Eicy biey lg, €y, ve. €y LjEy, pis€y

G set: Network equations (modulated-phasor)
The Power Balance equations (Figure 2)

Quasi-stationary equations 0 = g(z,y,p) Time-varying Phasor equations y = g(z,y,p)

Busi:

Busi: n o
Ely, - 8¢, - wCE} - Y, CiEd = C, E‘-

BRY, - 5z, - OB - 32Ciily =0 (T18) i=1

j=1 (T1.11)
- - - - - df
Bo, - B - pokedp,=0  (T109) Bo - Bi-poledo, = Lu—2*  (T112)

Line ij: Line {j:

Bi-Ej-(Ry+mLg)fy=0  (T100) | B~ B~ (Ry+ply) fy = Lu%'! (T1.13)

Multiplying (T1.10) and (T1.13) by I gives the equivalent line power balance equations.
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Generator 1

Generator 2

Generator 3

Rated MVA

247.5 192, 128.
Base voltage (KV) 16.5 18.0 13.8
Power factor 1. 0.85 0.85
Type Hydro Stream Stream
Speed (r/min) 180 3600 3600
Inertia constant 2H(s) 47.28 12.8 6.02

X; ()

(0.0336 pu)

(0.0521 pu)

(0.0742 pu)

X, (@ (0.146 pu) (0.8958 pu) (1.3125 pu)
X, (0.0969 pu) (0.8645 pu) (12578 pu)
Xq(Q) (0.0608 pu) (0.1189 pu) (0.1813 pu)
X, Q) (0.0969 pu) (0.1969 pu) (0.25 pu)
X, (Q) (0.04 pu) (0.089 pu) (0.107 pu)
X, () (0.04 pu) (0.089 pu) (0.107 pu)
Tz0(S) 8.96 6.0 S50

Ty (5) 0 0.535 0e

Ty () 0.04 0.033 0.033

Tyo (5) 0.06 0.078 0.07

oy ot glay 155 :00Y) g
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Busl | Bus? | Base Resistance Reactance Inductance | Susceptance | Capacitance
No No voltage | (02) () (mH) (umho B/2) | (uF)
4 7 230 5.29 44 965 143 12804 166.3516 052951
(post) 0.01(pu) 0.085(pu) 0.088(pu)
(zero) 15.87 134 895 429 38412 24952741 0.79427
0.03(pu) 0.255(pu) 0.132(pu)
Length=100km,
F1=0.05290/km. L1=0.14313*10e-2H/km. C1=1.05904*10e-8F km
Z51=367.630), velocity1=2.568%*10e5km's. travel time=38 93269*10e-5s
F0=0.15870/km. L0=0.42938%*10e-2H/km. C0=1.58854*10e-8F km
Zs0=519 90 velocity0=1.21082*10e5km/s, travel time=82 58897*10e-55
4 8 230 8.993 486638 154 91506 149 33837 047536
0.017(pu) 0.092(pu) 0.079{pu)
(zero) 26.979 146.004 464 74517 224 00736 0.71304
0.051(pu) | 0.276(pu) 0.1185(pu)
Length=100km,
R1=0.089930km_ L1=0.1549*10e-2H/km_ C1=0.95072*10e-8F km,
Z51=403 660, velocity1=2.6057*10e5km/s. travel time=38 3771866%10e-55
F.0=0.26979Ckm, L0=0.46475*10e-2H/km, C0=142608*10e-8F km.
Zs0=570.870), velocity0=1.22834*10e5km/s, travel time=814103%10e-55
5 7 230 16.928 85.169 271.10135 28922495 0.92063
0.032{pu) 0.161(pu) 0.153(pu)
(zero) 50.784 255507 81330404 | 433 83743 138095
0.096(pu) | 0.483(pu) 0.2295(pu)
Length=100km,
R1=0.1692800km_ L1=02711*10e-2H/km_ C1=1.84124*10e-8F km
Z51=383.7150), velocity1=1 4154*10e5km/s, travel time=70.65183%10e-55
RO=05078400km_ L0=0_8133*10e-2H/km_ C0=2.76189*10e-8F km
Zs0=542 650 velocity0=0.66722*10e5km/s, travel time=149 8754%10e-55
6 8 230 20631 8993 286 25608 33837429 1.07708
0.039(pu) | 0.17(p.u) 0.179(p.u)
(zero) 61 893 26979 858.76824 50756144 1.61562
0.117(pu) 0.51(pu) 0.2685(pu)
Length=100km
F1=0.20631Ckm, L1=0.28626%10e-2H/km, C1=2.15416*10e-8F km.
Z51=364.540 velocity1=1.27345%10e5km/s. travel time=78 5265¥%10e-55
R0=0.6189300km. L0=0.85877*10e-2H/km, C0=3.23124*10e-8F km
Z50=515.530_ velocity0=0.60031*10e5km/s. travel time=166.5799%10e-55
5 9 230 4. 4965 38.088 121.23787 | 14083176 044828
0.0085(p.u) | 0.072(p.u) 0.0745(p.u)
(zero) 13.4895 114 264 363.71361 | 211.34216 067272
0.0255(pu) | 0.216(pu) 0.1118(pu)
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