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Islanding Signatures I




Signature Analysis

TimeArray TimeObject

Time =0

Dict { List 1, List 2, List 3}

past time present time

Name = “PMU 3 to PMU 4"

PMU3 |V| = float
PMU3 Phase = float

PMU4 |V| = float
PMU4 Phase = float

CorrelationObject




Signature Analysis
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Signature Analysis

Positive Sequence Voltage Mag: Window Length = 600, Time = 0.983333
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Traditional
Currently used in industry.
Limited optimization of load
shed. High economic cost.

Extremely naive.
Based on static
thresholds

Homogenous LS

Equal % shed at all

Multi-level LS

Different % shed at

different time intervals.
Load shed at all buses.

Some complexity,
amount shed
buses. .
ichanges over time.

Policy Switching

Contingency
Event-Based Monitoring? (transmission line fault, generator trip, etc.)

Response-Based Monitoring?(voltage, frequency, power, df/dt, dv/dt)
Pre-Contingency Mitigation? (monitor incoming PMU data)

Which goes first?
Based on severity?

Islanding

Almost exclusively
determined offline.

Load Shedding (LS

Can be centralized or
decentralized. Usually the latter
has smart grid attributes.

Accurate Pre-determined

Microgrid
Can operate fully
islanded. Usually lots
of distributed
generation (DG).

Adaptive
Usually an

optimization or Communications

LS Algorithm incorporates
reliability issues with
communications.

Often uses
combination of a
few variables

Line Limit
Islandin
Based on which
transmission lines

are approaching
their capacity.

Slow-Coherency
Islanding

Based on dynamics of
generators. Which
generators act similarly.

Monitored Variables:
UFLS, UVLS, df/dt, dv/dt,
spatial proximity, or electrical
proximity.

: Some Demand-Side
Economic Management (DSM)
Optimization of LS based iati
on economic costs of load,
generation, and

transmission balancing.

Power Flow
Islanding

Based on minimizing

Distributed

Interruptible
LS (DILS

LS Index:

VSRI or Priority

LS at different buses is
dynamic based on
some index parameter.

LS based on the
interruptibility of the
load as specified by

the customer.

active and/or reactive
power imbalances.




Policy Available (II):

Policy Switching

FUuLL ENUMERATION OF THE EXAMPLE N-2 CONTINGENCY — LINE 19 TO 20 AND LINE 2 TO 25

Islanding (I)

Load Shedding (LS)

Islanding and Load Shedding

FIRST POLICY

|

Operational Load (L) [MVA]
System Saved (B)

Reward! (V™)

# Buses Lost

# Generators Lost

# Full Loads Lost

# Transmission Lines Lost

4759
NO
0.366
7
2
4
13

SECOND POLICY

|

Operational Load (L) [MVA]

System Saved (B)
Reward’ (V™)

# Buses Lost

# Generators Lost

# Full Loads Lost

# Transmission Lines Lost

NO

14
3
8

THIRD POLICY

Operational Load (L) [MVA]
System Saved (B)

Reward’ (V™)

# Buses Lost

# Generators Lost

# Full Loads Lost

# Transmission Lines Lost

t Reward calculated based on L;,tq; = 6501 [MVA]
*No third islanding policy available — Case too small

**Not needed — In-service buses within acceptable operating range




Thank you!
Discussion, comments




