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V&R Energy’s Software Tools

B Used in planning, operations and real-time environments
— POM Suite — long-term and operations planning analysis
— ROSE software — real-time/on-line analysis
— PMU ROSE — real-time PMU based software

— D-PMU ROSE - real-time distribution system monitoring and
analysis
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ROSE Platform for Online Advanced Apps

Model-based, measurement-based
& hybrid State Estimator

— Can use V&R’s SE or export
from any EMS vendor
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ROSE-VSA at Peak

NW WA import

N Limitations = Stability

4

Peak Calculated Values:

cale Actual Actual
NW WA Area Net Load = NW WA Area Import + NW WA Area Gen
7706 MW 4844 Mw 2862 MW

Peak IROL Margin: 4376 MW

BPA Calculated Values:

Actual Calc Actual
NW WA Area Net Load = NW WA Area Import + NW WA Area Gen
7689 MwW 4823 MW 2866 MW

BPA TROL Margin: 4397 MW

Cale Actual Actual Cale
NW WA Area Import = WNI(N>S) + WOCN + SON(S>N)

4844 MW 451 MW 5222 MW -829 Mw

*#* Reducing tlows out of the bubble on both
Custer-Ingledow 1&2 and South of Napavine
will reduce WOCN flows.

This will then increase the calculated IROL
limit for the import.

Monitoring Real-Time SOL IROL Exceedances Monitoring NW WA Area Net Load Limit IROL DS0322 DS0400

Ingledow - Custer 1&2 500kV

+ 451 MW + 57 Mw
PATH 3

NW Washington Area
Import

Actual

+ 451 Mw
South of Napavine

Boundary - Nelvay 230kV

PATH 4

West of
Cascades
North

*5222 MW

PSE WOCN SCL WOCN

VSA Solution Health

Time Since Last Solution
1.00 min 35 sec

Maximum Delta

7.000

Status: .

IMPORTANT LINE STATUS

Monroe-Chief Joseph #1 5S00kv
Echo-Lake-Schultz #1 500kv
Raver-Schultz #1 S00kv
Raver-Schultz #3 S00kv
Raver-Schultz #4 500kv
Snohomish-Chief Joseph #4 345kV
Snohomish-Chief Joseph #3 345kv
Maple Valley-Rocky Reach 345kv
Olympia-Grand Coulee 300kV
White River-Rocky Reach 230kv
Covington-Bettas Road 230kV
Raver-Paul 500kV

Custer-Ingledow 1 500kV
Custer-Ingledow 2 500kV

Echo Lake Monroe S00LV
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ISONE ROSE-PCM (Potential Cascading Modes)
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PMU-ROSE: Synchrophasor-Based
Monitoring and Control Apps

PMU ROSE
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PMU-ROSE LSE

B Provides the mechanism for selecting, viewing, and
analyzing the input data and LSE result
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Machine Learning for LSE
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Red graph—  PMU measurements
Pink graph —  LSE value with learning
Orange line — State Estimator value
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D-PMU ROSE

B D-LSE provides observability of distribution system
and detects mode of microgrid operation

[ Distribution PMU ROSE 2019 .Net - C:WorkVR Projects WorkDPmuRose\DPMURCSE.dvp
Fle  View Tools  Workspaces  Help

g %, | Activities

Voltage Current

AutoRange ¥

PMU Value A PMU Value B PMU Value C Processe

rs | Loads | Shunt Capacitors | PMU

Copyright © 1997-2019 V&R Energy Systems Research, Inc. All rights reserved .

D-LSE identified that the microgrid starts to operate in fully islanded mode
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