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Parameters CHP WTG

Type of generator Synchronous Asynchronous

Number of Parallel Machines 3 1
3.3MW 630KV

Transformer to connect to grid
20/6.3KV 20/0.4KV

Individual generator’s rating

Rated Power 3.3 MW 630 KW
Rated Voltage 6.3 KV 0.4 KV
Stator resistance 0.0504 p.u. 0.018 p.u.
Stator reactance 0.1p.u. 0.015 p.u.
Synchronous reactance d-axis 1.5 p.u.

Synchronous reactance g-axis 0.75 p.u.

Transient reactance d-axis 0.256 p.u.

Sub-transient reactance d-axis 0.168 p.u.

Sub-transient reactance g-axis 0.184 p.u.

Transient time constant d-axis 0.53s

Sub-transient time constant d-axis 0.03s

Sub-transient time constant g-axis 0.03s

Mag. reactance 4.42 p.u.
Rotor. resistance 0.0108 p.u.
Rotor. reactance 0.128 p.u.
Inertia Time Constant 054 s 0.38s

Parameters Value
Maximum short circuit power 249MW
Minimum short circuit power 228MW
Maximum R/X ratio 0.1
Maximum Z2/Z1 ratio 1
Maximum XO0/X1 ratio 1

Maximum R0/X0 ratio 0.1
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From Bus To Bus Resistance (€2)  Reactance (Q2)

5 6 0.1256 0.1404
5 7 0.1344 0.0632
7 8 0.1912 0.0897
8 9 0.4874 0.2284
9 10 0.1346 0.0906
10 11 1.4555 1.113
11 12 0.6545 0.1634
12 13 0.0724 0.0181
13 14 0.7312 0.3114

CHP G 120 e 45 bogopo (sl 00l

Parameters Value
Measurement delay (s) 0
Controller minimum input (p.u.) -7.5
Controller maximum input (p.u.) 9.35
Controller minimum output (p.u.) -1.5
Controller maximum output (p.u.) 9.35
Filter delay time (s) 0.01
Filter derivative time constant (s) 0
Controller gain (p.u.) 250
Controller time constant (s) 0.01
Stabilization path gain (p.u.) 0.01
Stabilization path delay time (s) 1
Excitor current compensation factor (p.u.) 0

Parameters Value
Speed Droop (pu) 0.047
Controller Time Constant (s) 0.4
Actuator Time Constant (s) 0.1
Compressor Time Constant (s) 3
Ambient Temperature Load Limit (p.u.) 0.909
Turnine Factor (p.u.) 1
Controller Minimum Output (p.u.) 0
Controller Maximum Output (p.u.) 1.2
Frictional Losses Factor (p.u.) 0

Turbine Rated Power (MW) 3.3
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Node A Node B Length(ft.) Config. Z+(ohm) Z0(ohm) B(S)
701 702 960 722 0.065 0.056 0.124 0.044 23.242
702 705 400 724  0.133 0.044 0.212 0.086 4.564
702 713 360 723  0.066 0.035 0.133 0.064 5.103
702 703 1320 722 0.089 0.077 0.171 0.061 31.958
703 727 240 724  0.080 0.026 0.127 0.051 2.739
703 730 600 723  0.110 0.059 0.221 0.107 8.505
704 714 80 724 0.027 0.009 0.042 0.017 0.913
704 720 800 723  0.147 0.078 0.295 0.142 11.339
705 742 320 724  0.106 0.035 0.169 0.068 3.651
705 712 240 724  0.080 0.026 0.127 0.051 2.739
706 725 280 724  0.093 0.031 0.148 0.060 3.195
707 724 760 724 0252 0.084 0.402 0.162 8.672
707 722 120 724  0.040 0.013 0.063 0.026 1.369
708 733 320 723 0.059 0.031 0.118 0.057 4.536
708 732 320 724  0.106 0.035 0.169 0.068 3.651
709 731 600 723  0.110 0.059 0.221 0.107 8.505
709 708 320 723 0.059 0.031 0.118 0.057 4.536
710 735 200 724  0.066 0.022 0.106 0.043 2.282
710 736 1280 724  0.425 0.141 0.677 0.274 14.606
711 741 400 723  0.074 0.039 0.147 0.071 5.670
711 740 200 724  0.066 0.022 0.106 0.043 2.282
713 704 520 723  0.096 0.051 0.192 0.093 7.371
714 718 520 724  0.173 0.057 0.275 0.111 5.934
720 707 920 724 0305 0.101 0.487 0.197 10.498
720 706 600 723  0.110 0.059 0.221 0.107 8.505
727 744 280 723  0.052 3.969 0.103 0.050 3.969
730 709 200 723  0.037 0.020 0.074 0.036 2.835
733 734 560 723  0.103 0.055 0.206 0.100 7.938
734 737 640 723  0.118 0.063 0.236 0.114 9.072
734 710 520 724  0.173 0.057 0.275 0.111 5.934
737 738 400 723  0.074 0.039 0.147 0.071 5.670
738 711 400 723  0.074 0.039 0.147 0.071 5.670
744 728 200 724  0.066 0.022 0.106 0.043 2.282
744 729 280 724  0.093 0.031 0.148 0.060 3.195
775 709 0 XFM-1 0.000 0.000 0.000 0.000 0.000
799 701 1850 721 0.084 0.077 0.131 0.051 55.988
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Transformer Data
KVA kV-high kV-low R-% X-%
Substation: 2,500 230D 48D 2 8
XFM -1 500 48D 480D  0.09 1.81
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Regulator Data

Regulator ID: 1

Line Segment: 799 -701

Location: 799

Phases: A-B-C

Connection: AB - CB

Monitoring Phase: AB & CB

Bandwidth: 2.0 volts

PT Ratio: 40

Primary CT Rating: 350

Compensator Settings: Ph-AB Ph-CB

R - Setting: 15 15

X - Setting: 3 8

Voltage Level: 122 122
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Ranked  Node m’:‘j‘il PGW)  Q(KVAr) SUM(P) SUM(Q)

1 734 D-PQ 42 21 42 21
2 724 D-Z 42 21 84 42
3 718 D-zZ 85 40 169 82
4 742 D-Z 93 44 262 126
5 728 D-PQ 126 63 388 189
6 713 D-PQ 85 40 473 229
7 744 D-PQ 42 21 515 250
8 733 D-I 85 40 600 290
9 740 D-PQ 85 40 685 330
10 720 D-PQ 85 40 770 370
11 722 D-l 161 80 931 450
12 725 D-PQ 42 21 973 471
13 727 D-PQ 42 21 1015 492
14 732 D-PQ 42 21 1057 513
15 730 D-zZ 85 40 1142 553
16 731 D-Z 85 40 1227 593
17 729 D-I 42 21 1269 614
18 735 D-PQ 85 40 1354 654
19 738 D-PQ 126 62 1480 716
20 736 D-Z 42 21 1522 737
21 741 D-1 42 21 1564 758
22 737 D-I 140 70 1704 828
23 714 D-I 38 18 1742 846
24 712 D-PQ 85 40 1827 886
25 701 D-PQ 630 315 2457 1201




Abstract:

Under frequency load shedding is one of the most important safety systems in order
to maintain the stability of power systems against power shortage caused by severe
disturbances. Today, due to the presence of distributed resources in many small
networks, the maintenance frequency, especially when the demand of production is
more important has found. To improve the traditional load shedding, frequency slope
of the many attempts to use an indicator to determine the power deficit in the power
system.

Simultaneous use of the rate of change of frequency with time a frequency
measurement system frequency load shedding ways to significantly increase their
effectiveness in determining the exact amount of the deficit and improved the
frequency profile.

This research presents the ways in which they measure continuous measurement
frequency and the average rate of change of frequency, the optimal amount of time to
fix the frequency of the system is disconnected.

Two examples of test systems simulation, implementation intentional islanding and
Implementation of the proposed methods on them shows the effectiveness of the
proposed methods to remove the optimal amount of time for stabilizing the system
frequency.

An important feature of these methods can be quickly optimal disconnected of load
at the moment of disturbance and improve the system frequency response curve the
similar techniques mentioned.

Keywords:
Under frequency load shedding, Islanding micro grid, Load model, Rate of Change
of Frequency
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