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1. Problem definition:

An industrial system is shown below

220 kV GRID
m 3 phase fault level = 5000 MVA
SLG Fault level = 2000 MVA
H=200 MJ/IMVA

220 kV GRID BUS ——

TF1
80 MVA, 220/33 kv, Z=10%
Tap=1 to 17,
-15% to +5%
33 kV BUS
TF 283
20 MVA,33/6.6 kV, 7=B% 40 MVA 3311 kV, Z=12%
Tap=1 to 17, Tap=1 to 9
-15% to +5% &0 MW 5% to +5%
0.9 pf
11 kY
6.6 kV BUS1 — 6.6 kV BUS2 — GEN BUS s ——
GEN
30 MW, 0.8 pf, H=4 MJ/MVA
Scheduled power = 28 MW
"y Qmin =0 Qmax = 16 MVAR
12 MW 14 MW X'd =028 X"d=0182
0.9 pf 0.85 pf

A. Find the critical clearing time of the generator for a LLLG fault at 33 kV Bus.
B. Trip the 60 MW load & grid, then observe the system behavior.

Answer: A. 0.34 seconds.
B. When we disconnect 60 MW load and the grid, the system becomes unstable.

Power Research & Development Consultants Pvt. Ltd. Page 1



MiP-PSCT™
Libraries

GRID 220 kV:

2% File Edit View Elements Libraries Record Options Solve Tools Unit Protection Import Config RelayIndex  Window Help

=] 2@ [S[E[ (] [H B|&] Wja]f|[¥
|0 [8 |~ || 00| &[] 5 |7 |8+ 1|53 i [ Blrov | &[S Jov 2 [ o o] wo] 5] | Z [t [ o]
NR |5167| 21 | 40 |21PB|78Ps| 81 [27/59) 87T 67N [67P 878 |70 [ 46 | 49 | 32 [ 6aR| 24 | eas| w7 |
Generator Library
Ref. Mumber |22 Fetch Generator Manufacturer Name [GRID220
Compute X(d,"d,n0) [
MV& Rating  |100 b/ Rating |‘IDU kY Rating |22U ComputeX[‘d,"d,n,D]l R o .
pu on its Own Rating
Amature Resistance [Fa) ] Pu Patier Reactance (¥p] ] pu 5000 3 Phase fault bé
Direct Axis Reactance [¥d] 1] pu Direct Aris Transient Reactance [<'d] 0.02 pu 2000 SLE Fault My
Quadrature Axis Reactance [<g) |0 pu Quadrature dxis Transient Reactance (+¥'q) ] pu
Megative Seq Reactance [¥n] |0.02 pu Direct Aris Sub-Transient Reactance [X'd) 0.02 pu Cancel
Zero Seq. Reactance [Xo) 011 pu Quadrature Axis Sub-Transient Reactance [£'q) |0 pu
Direct Auis Open Circuit ’— Direct Auxis Open Circuit Inertia in b did,
Transient Time Constant ) Sub-Transiert Time Constant 0 s
(T'do) (T"do) 200
(uadrature Axis Open Circuit (uadrature &xis Open Circuit Dramping Factor
Trangient Time Constant (T'go) J Sub-Transient Time Constant [T"ga] 0 ’D—
Ststor winding capaciance [a— o . Qoo s o 1
(| =|@[F[Tw|M]]r [V @@ B(a] 2|

E | ®|é|>|mi|nn| o6 @@ 5] F |@||m | 53] 5 | & ov | &[]
NR [51/67) 21 | 40 |21PB|78Ps| 81 |27/50| 87T | 87N |87P | 878 |87L | 46 | 49 | 32 | 6dR |

Generator Library

Fef. Mumber  [100 Fetch Generator Manufacturer Name [5ep
Mwa Rating 375 Mw Rating |30 KV Frating |11

pu oh itz Dwh Rating

Armature Resistance [Fa) ’W pu Patier Reactance [<p) W pu
Direct Axiz Reactance (+d] ’W pu Direct Axiz Trangient Reactance [+%'d) W pu
Luadrature Axiz Reactance [+<q] ’W Py [uadrature Axiz Transient Beactance [+'g) W pu
MWegative Seq. Reactance [+<n) ’W pu Diirect Axiz Sub-Tranzient Reactance [="'d] W pu
Zem Seq. Reactance [Fo] W pu (Quadiature Axiz Sub-Transient Feactance [''g) W pu
T o s | (R

(T'do) (T"da] 4

Quadrature Sxis Open Circuit Quadrature Axis Open Circuit Damping Factor
Tranzient Time Conztant (T'go) a8 Sub-Tranzient Time Conztant [T"'gao) 013

lui

Chabmr ininAimm m =i mammm

Power Research & Development Consultants Pvt. Ltd. Page 2



Case A:

Stable Condition:

141.13]

118.851

96.58

7431

52,047

29.777

Angle indeg

750

Load Type [ Constant Impedance Type v

Transient Stability Study

11 GRID [1(220]] -
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Yes/No
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- 3]MC Swing Curve in Degree

A4TH
3705t

-59.321

-81.59+

- 3| M/C Teminal Volage in pu

- 3]M/C &ngle in Degree

+ 3M/C Frequency in Hz

+ 3|M/CElect. Power P in My
- 3] M/C Electrical Pawer Q in Mvar
+ 3] M/C Mechanical Power in M/

- 3| M/CField Volage in pu

- 3] M/C Cunent Magnitude in Amps
- 3| M/C Apparent Power in MYA
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Unstable Condition:
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Critical Clearing time of the generator: 0.84-0.5=0.34 sec
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Case B: Making Grid 220 kV and 60 MW load off.

Constant Impedance Type - 1 GRID [ 1 [220)]

0.001
D oo
D m

’7 1 GRID [1 [220] ]

De Select Buses
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Disturbance
Change in Load Data 1l at 0.500 s
Total Generation Qutage at generator1 at 0.500 =
5LG Fault at BusElement 2 from 0.500 s to 1.000 s

3 Ph to GMD Fault at Bus\Elermment no 2 from 0.500 s t...

De Select Buses

Cancel

Transient Stability Study

- 3]M/C Termingl Voltage in pu

— [I1 - 3]MC Swing Curwe in Degree
I ]

- 3]M/C Anglein Degres

! I
T T T 1
1.80 210 140 270 3.00

- 3] M/C Frequency inHz

- 3]M/TElect Power Pin M
- 3M/C Electrical Pawer O in Myar
- 3] M/C Mechanical Power in My
- 3] M/C Field Valtage in pu

- 3]M/C Cunrent Magrituds in Amps
- 3 M/C Apparent Power in YA,

Angle indeg

After making the 60 MW load & grid off, the generator become unstable.
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