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Event Replay of Florida Blackaut

Flonda Event Replay wath FRET Diada [272672008)
Time: 160G 3 LTC 600014 Hz

irmgflip.com

2003 Blackout 2008 Florida Blackout

Rare event, but have large impact

Need a plan to restore the system
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System restoration plan (SRP)
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O Updated annually

O Reference
g NERC ID NCRO1214
o PJM Manual 36
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Core island approach
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island approach

Core Island 1

Core Island 3
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Blackstart paths under study




PSS /E criteria (Feasibility study)

7]
O Over/under voltage

O Line loading

O Generator loading



PSS /E study example
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PSS /E study example
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PSS /E study example
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PSS /E study example
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PSS /E study example
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PSS/E study example
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Bus status for restoration path A

Step 1-2

Step S5-7F

Base
Bus (kwv) vVoltagze aAngle voltage Angle
(p.-u.) (deg) (p-u.) (deg)
1 13.8 1.0087 -51.29 1.0087 -51.29
2 230 1.0087 -53.53 1. 1.0087 -54.28
3 230 1.0082 -53.81 1. 1.0082 -54.56
a 230 1.0075 -53.95 1. 1.0075 -54.7 t
s 500 1.0327 -53.95 1.0327 -54.43 = 1.0327 547 t
=] 230 1.0087 -53.53 1.0086 -54.05 :t 1.0087 -54.32 F
7 230 1.0087 -53.53 1.0085 -54.07 EF 1.0087 -54.35 F
s 13.8 1.0047 -53.48 1.0126 -50.67 *® 1.0025 -50.89
o 230 - - 1.0083 -54.13 1§ 1.0087 -54.42
10 230 - - 1.0071 -54.4 1.0086 -54.73
11 115 - - 1.0016 -54.19 1.0018 -54.47
i1z 230 - - 1.007 -54.43 1.0086 -54.76
13 230 - - 1.0075 -54.43 1.0105 -54.81 t
14 230 - - - - 1.0111 -54.84 t
15 230 - - - - u 1.0116 -54.89 :
16 115 - - - - Et 1.0048 -54.94 F
17 230 - - - - :E 1.0116 -54.89 F
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Machine status for restoration path A
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Power |,

. Base | PMax Reserve |a
Machine (kv) | (Mw) !
(Mw) =

1 13.8 72 27.631 |a
2 13.8 | 72 2 |z
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Steady state vs dynamic study

_ e |
O Steady state load flow analysis is not enough

.

State «— Power Flow Based
(Voltage) Contingency Analysis
finds this new point
" Time
Event
ﬂ Transient Stability simulates
H /how you get from the initial
State «|  state to a new steady state
(Voltage) System “blows up”
and goes unstable
Time
Event

Source: PowerWorld Training Slide :
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RTDS studies
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Dynamic analysis
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Synchronization of islands
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User interface in RTDS
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Gen speed, P and Q at each step
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Voltage magnitude at each step
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Challenges
ES

O Improvement of generator parameter

O Improvement of load modeling
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Conclusions
N

O Blackstart restoration path stuy
o Using PSS/E
o Using RTDS
O The plan is feasible based on PSS/E

O More work needs to be done on RTDS side
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Thank you !l

Questions?

Hung-Ming Chou

Hung-Ming.Chou@dominionenergy.com
804-418-0598
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