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Common Deployments

® Inside ESP environments
" Low cost option for versatile archive in secure environment
= Data forwarded “out” of ESP to other historians

® Front-end data processor for OSI-Pl or eDNA
" openHistorian manages data connections
" Maintains a small rolling archive (e.g., less than a month)
" Forwards data to commercial historian for long term storage
= Synchronizes meta-data with

® Protocol translation service, e.g., FNET to IEEE C37.118
@ Used as Grafana front-end hosting service
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openHistorian includes Grafana (https://gratana.com/)

The open platform for beautiful analytics and monitoring

® Open source https://grafana.com

® Rapidly expanding library of
graphical widgets

® Tutorials on-line (YouTube)

@ Displays easily shared and
modified

@ Extensible

® Dataintegrated across
multiple domains

® GPA published plug-ins for ——
openHistorian and PI

https://www.youtube.com/watch?v=1cRWVMw5U-c&t=610s
( for a demo)
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https://www.youtube.com/watch?v=1cRWVMw5U-c&t=610s

Standard Display Plugins
Clock

Pie charts _ 4
Alert List h
Lists of links (to other

Simple graph
dashboards)

Graphs — line, bar, area, etc.

Heatmap

Single stat

Tables
Markdown Text
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Contributed Display Plugins

Ga Uges Traffic Lights

Bridge Strains

Traffic Lights

Annotated Diagrams _.

Status Dot

State vs. Time Panel
Geo-Loop Heat Maps
User Interaction
Plot.ly

Radar Charts

Data overlay on pics
Status Dot (SSAM)
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Grafana Data Sources

® openHistorian Server Side Systems
(~ 25 mSec Latency)

— GSF Performance Data source,
Historian(s) filters and
= openPDC functions
= S|EGate
I
' Google
i OSI_PI ﬁo 0Slsoft-Pl f >.
Saved
Dashboards
Browser
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Built-in System Status

o

rafana - System Status x +

<« C @ Notsecure | vmivaarchive/g

88 System Status -

openHistorian CPU openHistorian Memory

3.015GB

3.3%

3.010GB

Grafana CPU

275MB
25.0MB
25mB *
20.0 MB
17.5MB
15.0 MB
14:05:00 1
= Grafana pr: s memory M .13 MB Max: 23.13 MB Current

openHistorian System Statistics Active Input Connections
Stati
System statistic for Number of threads currently used by this

System statistic for Number of IP datagrams (or bytes on Mono) currently sent by this process per
second.

System statistic for Number of IP datagrams (or bytes on Mono) currently received by this proc
second.

System statistic for Current thread lock contention rate in attemnpts per second.

£ ZoomOut » st 5 minutes
B2 Grafana Home [ openHistorian Home

openHistorian Up Time

2.36 weeks

14:09:00

Up Time

2.36 weeks

Input Data Completeness

—_— N
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PMU Dashboard with Alarming

Alarms
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DNP3 Sourced Dashboard

PCB A Alarms

R Switch SC Switch Hot Line Tag Dead Line Switch Low Gas Alarm Low Gas Lockout

Loss of Close
Recloser Lockout Excess Motor Run Trouble Alarm Primary DC Failure Sec DC Failed
Potential

. SEL-451 Password
Re a | = t I I I l e Pri Prot Relay Fail Sec Prot Relay Fail DC Ground Alarm DC High Warning AC Ripple

data from :
relays via

DNP3 and
openMIC

Primary Trip Coil Secondary Trip Coil Breaker Failure

Monitor Monitor Lockout

Line #1 115kV - MW Line #1 115kV - MVar Line #1 115kV - Vs Phase 1 (kV) 4 Line #1 115kV - 3V0 Magnitude

119 12 0.010 41

Line #1 115kV - Amps Phase 3 Line #1 115kV - Amps Phase 2 2 Line #1 115kV - Amps Phase 1 ¥ Line #1 115kV - Amps Ground

NASPI Workshop - April 15, 2019



Trending Data Displays

B B B @&

Frequency
ACE
Load

Generation
(Wind Generation)

Interchange
Time

25083 25158

1908

10:23:32
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Trending Data Displays — T&D Oscillation Detection

i 2_AXIS g_) = ODTrend - 1 ocomOut » @ Last15minutes Refresh every !

= Energy
= Bad Data

15 minute window

Substation X Oscillation Energy (Freq Input)

Band 1 Energy Band 2 Energy
0.00150

5 second refresh

Oscillation Bands s oo N e S 0 ™
= Band 1-0.0t0 0.1 Hz S

= Band 2-0.1to 1 Hz [T |
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"Mapped Data” Displays — Phase Angle Difference

Maonitoring

® Used Leaflet and new
“polar widget”

@ Demo will show:

= Ability to build custom
Grafana panel with
configurable options.

= Geospatial display with
zooming

= Options for multiple
map base layers

= Drill down to more detail

A display to monitor angle differences.
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"Mapped Data” Displays — Map Overlays

® Map overlays via
Leaflet

® ESRI provides a tile
layer for Leaflet

® Demo will show:
= df/dt on a gradient
display
= Ability to zoom and pan
the map display
= Addition of a weather
layer

A display to highlight frequency change.
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GPA Data Plug In — 36 functions for on-the-fly analytics and growing

Average
Minimum
Maximum
Total
Range
Count
Distinct
Absolute Value
Add
Multiply
Round

Floor
Ceiling

Truncate
Standard Deviation
Median

Mode
Top

Bottom
Random

First
Last

Percentile
Difference
Time Difference
Derivative

Time Integration
Interval

Include Range
Exclude Range
Filter NaN
Unwrap Angle
Wrap Angle

@ Label
# Subtract
@ Divide
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