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7 Visibility, Observability, and Situational

Pacific

Northwest ~ Awareness

» sensing & measurement

Grid Observability

)

Grid ViSibilith The set of measurements

available from the grid.
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« Apply to all or any part of a grid

 For all elements:

Evaluating Grid Visibility and Observability

= % of all possible measurements that are actually measured (measurement fraction)

» modify measurement fraction by transportability (ability to deliver the data) — visibility

= % of all unmeasured values that can be estimated from measurements (estimation fraction)
= sum of modified % measured and % estimated but not measured — observability

= apply model validity as global correction factor
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GridAPPS-D Platform

Platform Managers GridLAB-D Simulator

Publish/Subscribe <-> Data Bus

< Requests and Queries
Platform Responses > Application
or_ Published Outputs >
Service

Subscriptions to Platform

Subscriptions to Other Apps >
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/o Observability Calculator

Parameters Indices Sensor Library Strategies Optimal Sensor Placement Compare
® Show Observability Show New Sensors @
Functional Sensors
Key
SOURCEBUS
Node
Name Vv | PQ Cost O )
Group of Nodes 0
Line Sensor - Voltage Magnitude 4 $1
Line Sensor - Current Magnitude v $1 > Measurements <)650
Line Sensor - Combined Voltage and Current 4 4 $1 > Observable Islands
Line Sensor - PMU $1
G60
o
Meter - Power v $1
A 4
Meter - Voltage and Power 4 4 $1
. 646 645 632 633 634
Meter - Power Quality v $1 O O O > O 0)
User Defined Sensors @
670
Name Vv | PQ Cost Actions (o)
Test Sensor 4 $1
Test New Sensor v v $1
Itemized Sensor Cost
611 684 671 692 675
Sensor Name Sensor Quantity Total Cost C O O O < O
Meter - Voltage and Power 1 $1
Line Sensor - Current Magnitude 3 $3
Meter - Power Quality 3 $3
l'ine Sensor - Voltade Maanitude 1 v
652 680

$1
O o
(4 ExiD (@Export Image) CDExport JSON) (@Save) (b CaIcD
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7o\ Observability Calculator

Parameters Indices Sensor Library Strategies Optimal Sensor Placement Compare
X @ [ Show Observability Show New Sensors @
Compare Scenarios
Key
RCEB
Select Baseline Scenario: Node O OSOU CEBUS
10/7/2024, 9:46:00 PM Group of Nodes ()
Select Compare Scenario:
> Measurements 650
Small Model Demo 2 (@)
> Observable Islands
G60
Rename a Run Scenario
Select Scenario to Rename:
646 645 632 633 634
[e O O > O O
View Compared Indices
Field Baseline Scenario Compare Scenario
t)670
Sensor Count 14 22
System Visibility Index 0.2128 0.3191
System Observability Index 0.4468 0.6596
611 ~684 A671 ~692 4 675
D A A 7 il b
(4 ExiD (@ Export Image) CD Export JSON) (@Save) (v CaIcD 0552 0680
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Additional Sensors for Full Observability o

1 . . .. _ Cheapest sensor to extend observability for the selected load flow is:
min E C;T; + E CeY(i,j) — CpP

T,Y,p - SENSOR TITLE New Test Sensor
eV (i,7)eE

SENSOR TYPE User Defined

S.1. €Lq =+ Z y(l,J) S dz SENSOR COST $1.00
(4,5)

Z Ti + Z Y@i,j) > ) Sensors to be added:

X . Sensor Location Sensor to Add Sensor Price
e (4,7)
< _ Branch from 671 to 692 New Test Sensor $1.00
CiTi =+ Cel(ij) S C
,1: .. Branch from 684 to 652 New Test Sensor $1.00
(4,7)

0 S SD S A?" Branch from 671 to 684 New Test Sensor $1.00

v

O S x’L S 1 Modify Sensors
0<wygu,j <1
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(“showomsanaviny | showneusenr: | (0) (@) (@)

Key
Node

Group of Nodes

> Measurements

Vv Observable Islands

Observable Island

Island of Complex Observability
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Visualization Apps Decision Support Apps Analytics Apps

Target: Sub-Second Synchronous Voltage Estimation / Dynamic DSSE

Phasor
Estimation

Raw
POW
Data

Smart Meter Platform

Phasor
Estimation

Raw
POW
Data

Smart Meter Platform

Phasor
Estimation

Raw
POW
Data

Smart Meter Platform
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