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* Poorly damped inter-area oscillations can have severe impacts on interconnected power systems

* A measurement-driven wide-area damping controller (WADC) method for suppressing inter-area oscillations has been designed
and a hardware prototype was developed and validated through Opal-RT real-time simulator in previous work

« This continuation work has implemented the WADC software prototype as a openPDC adaptor, along with a graphical user
Interface (GUI) for WADC status monitoring

« Enhanced hardware-in-loop (HIL) testing prove WADC can deliver sufficient damping to suppress the targeted oscillation mode

WADC SOFTWARE AND GUI IMPLEMENTATION AS OPENPDC ADAPTOR

Manitor — O X
[=)- Wide_Area_Damping_Contne O o
- CMD_1_0 Enable WADC Enable PSS Send Status Command
Data Adaptﬂr - Delay-BRINH#348
ge:a?'gﬁzﬂ';’;ﬁmu 50.020 Wide_Area_Damping_Controller-Freq-BRIN#348
' . Delay- K X T
Ba Sic M ﬂdu | e - Freq-BRIN#348 —_— lj-ﬁde%ea_‘bamping_ControIIer—Freq-BF'.INﬁMS
HECEiU'iI'Ig - Freq-RIZN-3261 1 \
. Heartbeat § '
Data from < Advanced Module o et 500154 A
FOC - PMU_In_se [ 1Uin
2 sl Control Module - VolMag-BRINH348 ) R i
l - VolMag-RIZN-3261 § 00| L. ' 1
Delay Oscillation H Y T \ | fi A
Calculator Detector © 00051 l| [ |G A
..'T'IIT,.Il, Il
l [ Ty Lo
" | 8 J 1]
Supervisory Control: 50,000 U ! L fL]
Data Buffer Switch between
prlmarw' hackup PMU sets .3 ' 02:01:30 02:01:40 02:01:50 02:02:00 02:02:10
Last Report Time and Value: 2022-06-07 02:02:15, 50.001555
EIE'ndi 17:20:00.912 | Exception in sending heartbeat: The process cannot access the file C:openPDCVog'Debuglogtd” A
Dela? LHd'LiE ng because it is being used by another process.
. FiltEl" P . Cﬂmmmd o 'IT:{I'D:D'D._S_'IZI ) Exception in sending heartbeat: The process cannot access the file 'C:\openPDCog'\Debuglog td”
Cﬂ'mpﬂﬁsatﬂf Structum bes:al.!se it is being used by_anc?ther process. . ) . !
DP'E‘HPLH: ;g:a?.ismelrt&‘i]fb!eing uE:geb[;hggétnhseerl;t:gwcge::artbeat.The process cannot access the file C:openPDCWog \Debuglog tat
1R-2R-R9 RRA | Start tn stream nard
» [ (notification)
Overall structure of WADC WADC monitoring GUI interface

 The openPDC is a complete Phasor Data Concentrator software tool designed to process time-series data steam in real-time

« The PMUs used as WADC inputs are configured to streaming measurements to openPDC using IEEE C37.118

« Data adaptor modules convert PMU measurements from IEEE C37.118 format into the format required by the WADC algorithm
* Function modules calculate WADC control commands based on PMU measurements

* GUI Is designed to monitor PMU communication status and WADC status
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* LogicLab enhanced PMU device is an executor that receives the WADC control SO
commands in a specified data frame HIL test setup for WADC
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= Random Dsts Drop 40%
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e delay + 400ms constant delay with 150ms random variation

delay for both protocols

 Random data drop: TCP tolerate ~5% / UDP tolerate ~90%

« Supervisory control: TCP has long data recovery time result in
S I I N S N E— system unstable / UDP has stable damping control

Random data drop tolerance under (). TCP (b). UDP performance due to rapid data recovery time

% OAK RIDGE =il

'4/4 H.@qu
National Laborat ELECTRIC POWER PaY I\ 1 ICA
atonal LabOTatoly  RESEARCH INSTITUTE T € RN A G RO U P

y {Hz)

Frequenc:
oy

THE UNIVERSITY OF

TENNESSEE

KNOXVILLE




