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Time-Series Network Architecture

Time-Series Architecture with Local Control
Control Commands
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Time-Series Network Architecture

Time-Series Architecture
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SynchroWAVe Central Architecture
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SynchroWAVe SWAVE Database

SWAVE Database Features:
IEEE C37.118

SynchroWAVe = Time-series database.
Central _ _
» File/Folder architecture (Local, SAN, NAS)
- = Simple management.
- = 1 file per day, per PMU.
Event Report SWAVE Database . .
Database (synchrophasors) = Raw file viewer.

» Max/Min Index for fast 1 second to 1 year zoom.



SynchroWAVe SWAVE Database Example
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1% Computer | Franklin_TM
&, Local Disk (C3) ./ Golden_CO
1. Housten_TX
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Ji Provo UT
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35 items Offline status: Online
Offline availability: Mot available
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File folder
File folder
File folder
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File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
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File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
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SynchroWAVe SWAVE Database Example
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Crganize = MNew folder
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(2 190211,000000000000,0,Atlanta_GA,Raw, swave
I3 190210,000000000000,0,Atlanta_GA,Raw, swave
(2= 190209,000000000000,0,Atlanta_GA,Raw, swave
I3 190208,000000000000,0,Atlanta_GA,Raw, swave
2= 190207 ,000000000000,0,Atlanta_GA,Raw, swave
I3 190206,000000000000,0,Atlanta_GA,Raw, swave
(2= 190205,000000000000,0,Atlanta_GA, Raw, swave
Iz 190204 ,000000000000,0, Atlanta_GA,Raw, swave
2= 190203,000000000000,0, Atlanta_GA, Raw, swave
(2 190202,000000000000,0,Atlanta_GA,Raw, swave
(2= 190201,000000000000,0, Atlanta_GA, Raw, swave
I3 190131,000000000000,0, Atlanta_GA,Raw, swave
2= 190130,000000000000,0, Atlanta_GA, Raw, swave
I3 190129,000000000000,0,Atlanta_GA,Raw, swave
2= 190128,000000000000,0, Atlanta_GA, Raw, swave
I3 190127,000000000000,0,Atlanta_GA, Raw, swave
2= 190126,000000000000,0,Atlanta_GA Raw, swave
(2= 190125,000000000000,0,Atlanta_GA,Raw, swave
(2= 190124 000000000000,0,Atlanta_GA,Raw, swave
(2 190123,000000000000,0,Atlanta_GA,Raw, swave
I3 190122 000000000000,0,Atlanta_GA,Raw, swave
(2 190121,000000000000,0,Atlanta_GA,Raw, swave
I3/ 190120,000000000000,0,Atlanta_GA,Raw, swave
(2= 190119,000000000000,0,Atlanta_GA, Raw, swave

Date modified
2/11/2019 4:00 PM
2/10/2019 4:00 PM
2/9/2019 4:00 PM
2/8/2019 4:00 PM
2/7/2019 4:00 PM
2/6/2019 4:00 PM
2/5/2019 4:00 PM
2/4/2019 4:00 PM
2/3/2019 4:00 PM
2/2/2019 4:00 PM
2/1/2019 4:00 PM
1/31/2019 4:00 PM
1/30/2019 4:00 PM
1/29/2019 4:00 PM
1/28/2019 4:00 PM
1/27/2019 4:00 PM
1/26/2019 4:00 PM
1/25/2019 4:00 PM
1/24/2019 4:00 PM
1/23/2019 4:00 PM
1/22/2019 4:00 PM
1/21/2019 4:00 PM
1/20/2019 4:00 PM
1/19/2019 4:00 PM

Type

SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophaser Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File
SEL SWave Synchrophasor Data File

101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB
101,251 KB

2,596 items Offline status: Online
Offline availability: Mot available




SynchroWAVe SWAVE Database Example

ra e — k'
- KARAD Labs\synchrophasors_comiArchived Data\Historian\Atlanta_GA'190211,000000000000,0 Atlanta_GA, Raw,.swave - Synchmw.ﬂ«\m

File

Station Mame: AtlantaGA

Station ID: 303

Message Rate: 60 MsgPerSec

MNaminal Frequency: 60 [C] 'The Matrix' Mode  Time Search:

Timestamp Status WIPM:M(V) V1PM:Ang Frequency DFrequency
2019-02-11 00:00:00.000 Good 121.220504760742 163.405639648438 60.0039291381836 -0.00789999961853027
2019-02-11 00:00:00.016 Good 121.21028137207 163.432662963867 60.0045051574707 -0.00824000034481287
2019-02-11 00:00:00.033 Good 121.199295043045 163.461929321289 60.0048789978027 -0.0113000003520082
2019-02-11 00:00:00.050 Good 121.190139770508 163.4871673583598 60.0042037963867 -0.0171600002795458
2019-02-11 00:00:00.066 Good 121.187004083355 163.511932373047 60.0041275024414 -0.0172700006514788

2019-02-11 00:00:00.083

Good

121.186859130859

163.540161132813

60.0047073364258

-0.00980000011622906

2019-02-11 00:00:00.100

Good

121.181129455566

163.571395874023

60.0052032470702

-0,000820000015664846

2019-02-11 00:00:00.116

Good

121.173263549805

163.60383605957

60.0054034260254

0.00312000000849365

2019-02-11 00:00:00.133

Good

121.168128567285

163.6344295931641

60.0051002502441

-0.000330000009853393

2019-02-11 00:00:00.150

Good

121.16234588623

163.66389465332

60.0049095153809

0.000569999974686652

2019-02-11 00:00:00.166

Good

121.15943145752

163.692337036133

60.0047416687012

0.00487999990582486

2019-02-11 00:00:00.183

Good

121.163932800293

163.720230102539

60.0046463012695

0.000850000011269003

2019-02-11 00:00:00.200

Good

121.16975402832

163.748931884766

60.0047836303711

-0,000560000014957041

2019-02-11 00:00:00.216

Good

121.172698974609

163.780075073242

60.0051918029785

0.00592999998480082

2019-02-11 00:00:00.233

Good

121.172546386719

163.814910888672

60.0058059692383

0.0100600002333522

2019-02-11 00:00:00.250

Good

121.169548034653

163.849670410156

60.0057907104452

0.00651000021025538

2019-02-11 00:00:00.266

Good

121.168113708496

163.878021240234

60.0047264099121

-0.00286999996751547

2019-02-11 00:00:00.283

Good

121.17658996582

163.902526855469

60.0040855407715

-0.00795000045491623

2019-02-11 00:00:00.200

Good

121.187194824219

163.920480135742

60.0044937133789

-0.0036599999293685

2019-02-11 00:00:00.316

Good

121.185256958008

163.957717895508

60.0047035217285

-0,00124000001233071

2019-02-11 00:00:00.333

Good

121.181076049805

163.983642578125

60.004322052002

-0,00252000009641051

2019-02-11 00:00:00.350

Good

121.183883666992

164,000887695313

60.0043716430664

-0.0016499999910593

2019-02-11 00:00:00.3586

Good

121.18180847168

164.036361694336

60.0044097900391

-0,00224000005982816

2019-02-11 00:00:00.383

Good

121.170539855957

164.059280395508

60.0038223266602

-0,00822999980300665

2019-02-11 00:00:00.400

Good

121.164604187012

164.079452514648

60.003360748291

-0.0146700004115701

2019-02-11 00:00:00.416

Good

121.168128967285

164.101776123047

60.0037231445313

-0.0124099999666214

2019-02-11 00:00:00.433

Good

121.171180725098

164.129547119141

60.0046234130859

-0.0006099999882 28083

2019-02-11 00:00:00.450

Good

121.169136047363

164.155853271484

60.0043869018555

0.00181000004522502

2019-02-11 00:00:00.456

Good

121.166473388672

164.174057006836

60.0030364990234

-0,00874000042676926

2019-02-11 00:00:00.483

Good

121.167854309082

164,192855834961

60.0031318664551

-0,00942999%962717295




Synchrowave Platform

Power System Operations and Analytics
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Open Application Platform

Develop, Integrate, Customize.
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Integrate Multiple Database Applications
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Thank You!
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