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openPDC Version 1.5 Feature List

Seamless integration with the open phasor gateway
(openPG). The openPDC can perform all the
functions of the openPG.

Multicast server and improved source support
(receive and transmit for all protocols).

New extensible statistics engine.

Updated subscriber API's — with .NET, C++ and
Java support.

An alarming service that will provide automated
notifications based on phasor data comparisons to
set-points or data control bands.

Automatic out-of-band historical data “gap filling” in
a destination openPDC as might result, for example,
during times that communications is lost between a

substation and the control center.
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openPDC Version 1.5 Feature List

(continued)

* Dynamic switching to a secondary
communications connection on failure of the
primary connection.

« Security and performance improvements based
on findings from testing by vendors and major
universities.

« Simple UDP packet splitting (software level) for
outputs to accommodate streams greater than
64K (or other user selectable limit)

 Macrodyne G and N support
 |[EEE C37.118.2-2012 support

e |[EC 61850-90-5 support with missing data
statistic for multiple ASDUs

( 1\ ER%IDTECTION
(E)J 2%?2rel:d° Pr;(‘).::crtliononlli!n?e. u‘:w§ﬁ! gy ALLIANCE

4



5

Security Improvements

e Based on reports from Fortity and code
level inspections provided by external
parties, the openPDC v1.5 includes
various new security improvements.

A majority of code level check-ins into
version 1.5 have been related to
Improvements to security at various

levels.
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Completely New Socket Layer

e In version 2.0 of the .NET Framework sockets
were implemented using the Asynchronous
Programming Model prevalent throughout the
NET Framework at that time. The primary issue
with the 2.0 Socket was that it consumed
excess CPU cycles to perform a single socket
/O operation and allocating much memory to
maintain |/O operations on a large number of
sockets simultaneously.

 In .NET Framework 3.5 a new method called
Event-based Asynchronous Pattern is used
efficiently manage a large number of
overlapped objects simultaneously.

e Version 1.5 of the openPDC implements this
Improved socket technology.
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Full Error Log

Display Settings  Refresh Interval: 10
. 51 Mo. Date and Time Exception Source Exception Type Exception Message Log
17 8/22/2012 11:1%:11 AM Refresh Alarms Mo connection could be made Detail ’
16 B/22/2012 10:57:40 AM Refrash Alarms Mo connection could be made Cetail
15 B/22/2012 10:57:30 AM Refrash Alarms Mo connection could be made Detail
14 B/22/2012 10:57:28 AM Refrash Alarms Mo connection could be made Detail
13 B/22/2012 10:57:20 AM Refrash Alarms Mo connection could be made Detail
12 B/22/2012 10:57:08 AM Refresh Alarms Mo connection could be made Cetail
11 82172012 3:20c13 PM Refrash Alarms MNo connection could be made Detail
10 Bf2172012 3:20:03 P Refrazh Alarms Mo connection could be made Detail
5 B21/2012 3:19:53 PM Refrash Alarms Mo connection could be made Detail
8 Bf21/2012 3:15:43 Pk Refresh Alarmis Mo connection could be made Detail y
7 8212012 3:19:33 PM Refresh Alarms Mo connection could be made Detail
G Bf2172012 3:12:25 P Refrash Alarms Mo connection could be made Cetail
5 Br21/2012 3:12:23 PM MNea Source Systern InvalidOperationExcept  Failed to load adapter "ANGUL Cetail
4 Bf2172012 3:12-22 P Refrazh Alarms Mo connection could be made Detail
3 B/21/2012 3:12-17 PM Refrash Alarms Mo connection could be made Detail
2 B/21/2012 3:11-24 PM Mo Source Sy=stern ImvalidOperationExcept  Failed to load adapter "ANGUL Detail
Page Size: 18 1 of oz | = J s J
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Enhanced Screen Performance

Paging screens now work quickly with millions of records!

Multiplier® 7 Measurement GUID f33c10c9-46b0-4741 -zefc-00eflGacid21
K pelete B Cear [ save
| Ssarch J | Showw All J
ID Description Internal Subscribed Enabled

STAT:17 System Statistic for Amaunt of memany currently used by this process in mega [ ] '] ]
PPACLZ Shelby ABE-521 Dell Positive Sequence Current Phaze Angle [] [ [+]
STAT:16 Swstem Statistic for Average percentage of CPU used by this process. [] [+

PRAG Shelby ABE-521 500 kY Bus 1 Positive Saquence Voltage Phaze Angle [+ [

PEAE Shelby ABB-521 500 kY Bus 2 Positive Sequence Voltage Phase Angle [] [+]
PPA-10 Shelby ABB-521 Cordova Positive Sequence Current Phase Angle [+] [+]

FRAT Shelby ABB-521 500 kY Bus 2 Positive Sequence Voltage Magnitude [] [&]
PPA-14 Shelby ABE-521 Lagoon Creek Positive Seguence Curmrent Phase Angle [] [+]

BRAS Shelby ABB-521 Digital Valus 1 = [
PPACLL Shelby ABB-521 Dell Positive Sequence Current Magnitude [+ [+]

PRAT Shelby ABB-521 500 kW Bus 1 Positive Sequence Voltage Magnitude [+ [+
PPACL3 Shelby ABB-521 Lagoon Creek Positive Seguence Current Magnitude [+] [+]

PRA Shelby ABB-521 Frequency Delta [dF/dt) [] [+]
STAT:15 System Statistic for Percentage of CPU currently used by this process. il [+

PRAZ Shelby ABB-521 Frequency g

PPAL Shelby ABB-521 Status Flags

FRAS Shelby ABB-521 Cordaowa Positive Sequence Currg Viagnitude

Page Size: 17
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New Adapters

DNP3 input adapter

Native OSI-PI input and output adapters
built using SDK for best speed

Dynamic Calculator

Enhanced CSV adapters with high-
resolution timer and transverse
formatting support

1-Second Frequency Averager
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ool Enhancements...

@ Historian Data Viewer

L

B =
| Py

59.98
# Historian Playback / Export Utility v1.1.178 =RACII
Input Selection Output Selection
Archive Location: Browse Qutput Channel: \
C:\Program Files\openPG\Statistics TCP uop File Serial
Search Phrase: Clear Find

Enter search phrase

(STAT:1) DEFAULT:ST1 | System Statistic for Percentage
| (STAT:2) DEFALLT:ST2 | System Statistic for Average pe
(STAT:3) DEFALULT:ST3 | System Statistic for Amount of
(STAT:4) DEFAULT:ST4 | System Statistic for Average ar
(STAT:5) DEFAULT:STS | System Statistic for Number of
(STAT:6) DEFALLT:ST6 | System Statistic for Average nu
(STAT:7) DEFAULT:ST7 | System Statistic for Current thr
(STAT:8) DEFAULT:STS | System Statistic for Average th
(STAT:9) DEFAULT:STY | System Statistic for Amount of
(STAT:10) DEFAULT:ST10 | System Statistic for Average =
4 m 2

Start Time (in UTC):
08/22/2012 11:31:38  [El~

End Time ({in UTC):
08/22/2012 11:36:38  [El~

Messages

Filename: Users\Ritchie\Desktop\Output.csv | Browse |

Append export to existing file {uncheck for overwrite)

Qutput data in binary format
@ OQutput data in plain-text format:

/\ \ Ll Archives

HU W TVA_SHELBY:ABBF

10:Source}{1:1D}, {2:Name}, {3:Synonym 1}, {4 Time}, -
15:UnixTime}, f6:value} {7:Quality}, {8:Description}

@ Process data as fast as possible

Process data at |0 samples per second

| Process selected data points in time sorted order
Repeat processing of data until stopped

Start

o
i
~
b=l
=

£:29 PM £:30 PM

=

=N

==

Shelby ABE-5Z1 Cordova Positive Sequence Current Phase Angle

Shelby ABB-521 Dell Positive Sequence Current Magnitude

Shelby ABB-521 Dell Positive Sequence Current Phase Angle

Shelby ABB-521 Lagoon Creek Positive Sequence Current Magnitude

Shelby ABB-521 Lagoon Creek Positive Sequence Current Phase Angle

Pmubl_1 Freguency

Pmubl_1 Frequency Delta (dF/dt)

Pmub0_1 Status Flags

Chart resolution:

100 samples
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Automated Historical Data Synchronization

g

Control Center \

Cluster

1

Central openPDC

>> Data >>

This architecture assumes that OSI| Pl can handle out-
of-sequence data. That is both old and current data can

be stored at the same time to recover missing data.

gaps from “n” substations

The central PDC logs data

and forwards missing data to
\ a historian.

communications gap occurs

Real-time Data Subscription
This is always engaged until a

The purpose of the Automated Archive Data
Recovery feature is to ensure archive data
completeness when connectivity to the substation
is unavailable. It works by monitoring for gaps in
edthe real-time data and requesting any the missing

ata from the substation PDC’s local historian once

f Protocol Legend \

connectivity to the substation has been restored.
e Substation I
.‘_ — o
» | °
NS
Temporal Data Subscription o |
This is engaged only when history is Substation openPDC
needed because of a detected data gap

with LocaI‘Historian

(¢ ))/// (@) \\\(( )
Point Based Protocol
—————— IEEE C37.118 — — — — — - PMU1 PMU2 PMU,
GRID
User Forum 2012 PROTECTION
© 2012 Grid Protection Alliance.

ALLIANCE



13

Automated Connection Failover

Control Center \

Central openPDC
Cluster

>> Data >>

The purpose of the Automated Connection

Failover feature is to ensure data continuity
when the substation PDC needs to go offline for
maintenance, gets rebooted or is unavailable for

any reason. It works by temporarily bypassing

the primary PDC data connection and directly

connecting to the substation PMUs to ensure
data keeps flowing.

The central PDC toggles
connections when required.

\ Direct IEEE C37.118 Connections

Real-time Data Subscription
This primary connection is always
engaged until communications go offline,
e.g., substation openPDC is rebooted.

/ Substation \

These backup connections are only
engaged when the primary data
connection goes offline,

/ Protocol Legend

Point Based Protocol-

Ty

Substation openPDC
with LocaI‘Historian

~

@~ ) ()

~~~~~~ IEEE C37.118 = — — — — - oo i oL,
\
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Thank You for Your Contributions!

e Updates
 Enhancements
e New Screens

e New Features
e Bug Fixes

Version 1.5 of the openPDC includes more externally provided
open source contributions than any other version to date!
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