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1. Synchrophasor-Based Wide Area Oscillations Damping Controller
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In collaboration with University

* Improved Damping of Target Inter-area/lntra-area Oscillations Mode
» Application of Synchrophasor Technology in Closed Loop Wide Area Control
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WADC via additional
input to generator

excitation system or
FACTS/HVDC controller

Adaptive controller

— Measurement-derived

transfer function model
Ongoing case studies
with NYPA, TERNA
(Italy) & SEC (Saudi
Arabia)

Next: Hardware-In-the-
Loop (RTDS/Opal-RT)
implementation and
demos
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2. Data Quality Conditioning of Streaming Synchrophasor Data
Offline SSDQ Tool

» Goal: Improve synchrophasor data
guality by estimating missing data and
replacing bad data in synchrophasor
streams

* Model free technique, no need for
topology information or system
parameters

« Computationally efficient for real-time
Implementation

 Algorithms have been tested with
recorded synchrophasor data provided
by EPRI members

» Ongoing: Demos with streaming
synchrophasor data hosted by
utilities/ISOs

» Next: Collaboration with vendors for

Implementation in commercial platforms
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In collaboration
with RPI

Action Adapter
SSDQ Algorithm

ELECTRIC POWER
RESEARCH INSTITUTE

=2l



http://www.epri.com/

o

3. PMU Emulator

= Interfaced with power
system dynamics
simulators to produce
“simulated
synchrophasors” taking
Into account PMUs
Internal signal processing

= Ongoing: Collaboration
with vendors for
Implementation In
commercial platforms

In collaboration with WSU
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Dynamics Simulation Software

Synchrophasor
(PSSIE, PSLF, TSAT etc) Application
G R R ST G | e

= &4k -5 = | Phasors C37.118

_~ Proof-of-concept s$

Vendor Engagement

Powertech Labs - ePMU OPAL-RT - ePHASORsIm
~
20,000 Buses — -~
\ / Power System ePHASORsim
L Solver
: % fi= /
. 1}}“%_& Drj Microsoft Excel Form | -
DSATools P
A Hi|
) SIEMENS PSS™E Ver, 32
ePMU app-on A T S

© 2019 Electric Power Research Institute, Inc. All rights r EPEllEEﬁT\TgJﬁ}!ﬁ"run


http://www.epri.com/

4. Machine Learning Using Synchrophasor Data

= Data mining/pattern recognition/machine
learning techniques that use streaming

synchrophasor data to:

— Characterize in a near real-time environment
the operating condition of the system

— Classify secure vs insecure operating
conditions

— ldentify events

— Perform early-event detection

— Provide guidance to operators for potential
mitigation actions

— Define metrics as precursors of system
iInsecurity

- Define system performance indicators (Grid

Health Index)

= Ongoing: Software development Value: Increased System Reliability Through Advanced

. . Situational Awareness & Security Assessment
In collaboration with ASU
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5. Synchrophasor Applications Database
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File Help

8" Synchrophasor Applicaticns Database

Q type to search
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Filter by Search Results:
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L1 spA ERCOT Model Validation Mathwarks
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O ComEd ERCOT Operator Training EPG
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PMU Installations

Vendor List
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- Entries based on publicly available documents

87 Alstom/GE's PharosBaint

Deseription:

sterraphasarpoint is an advanced, fully integrated, smart gid ready suite of praducts for the 21t contury
rd. Transimissian operators must mainiain stabis opacalion of the powsr sysiam and incroase the usa of
b !

A
greal insight, reducing costs lthImI» more effective use of power system
stability.

lah.n arpaint can bri

Wide Area

apac

"hl: Hexlble scalable and phi

with the eerra solulions for Enengy Mauauem:ul Systems (EMS). in order to
= Transform phasor data inlo actionable information Lo improve system security and capacity.

= Coordinate WAMS and EMS o produce a unified view of the power system, enhancing operator and

analyst decision-making

= Enable strategic development of the control center systems with the crtical imohement of phasor-based

System (WAMS) is inlegrated

infarmation sources
Koy banehts include
« Mitigata risk of major disturbanca

Figure 1: Reference Angle Selection of Altem/GE's e-temaphasorpaint ,

« Ralieve transmission conatraints =
« Impeove dynamic modals
« Fulfil regulatary reparting requirsments
« Impeove emargancy msgansa
« Scalable - graw to the largest faresesable systems
- Exdonsible ~ add new applications whan required P ——
Other desails abaut the product are described in (1] L | —
Built-in Data Quality Management P — .
GE's built-in functionality for data quality managen‘em includes two aspects. which are e-temaphasorpoint i i o i o
PDC g and datection, state estimation) lavel data
handling. Th otaraphasorpeint PIIC processing psidss users both Tve siraam siatistics and tve DML
statistics. Live stream statistics includa packet Intency, parcentage of time quality ermars. porcentage of
missing dota fames and last valid dota frame. Whereas, e PMU statistics include poreentages of GPS
lock. valid data. data erior and missing data. And the data handiing of apphcation level is based on three
heurstice Theas he iz atin of M| At fealsy statius infrmating e the fold of DL
References:
DL “eetemaphasammsint”. GE Seftware Sohalions. ,
[21, Alstomn/GE. “Grid Softuae Solutions - Buill =in Data Quality’. preseoted at NASPL har. 2016,
e Modtel Validation at NYPS - o ¥
Oescnphon Fagure 1: SV Moded Mabdation Using SYSMO1 Model at NYPA
NYPA has used EPRI's “Static Var System Model Validation” tool to vabdate the
models of a STATCOM (Marcy substation) and sn SVC. The genenic dynamic Static o
Viar Systams modsls (s developed by EPRI) were used 1o paramateriza [1], [2] :
Figura 1 [2] shows tepensentation tosults of the model validation
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- For each entry, summary description of application and related references

Value: Inform utility/ISO engineers and executive management about
uses cases and derived value of synchrophasor technology
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