NASPInet Demo

Paul Myrda | seee

Co-Chair | ¢¢
Data & Networking Task Team




NASPInet Demo
Participants

ELECTRIC POWER vee

i 1e EPRl|im,, | ses

CISCO .:!llns-rEP E:'

Digital Energy o
. SISCO

((J OSlsoft.
. V
I\'Eﬂ'mn

SPACETIME*INSIGHT




Agenda :

e Demo goals

e Approach & Benefits
e Demo diagram

e Demo
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Demo Goals

e Demonstrate interoperable IEC 61850 90-5 based
phasor data exchange over a Wide Area Network
(WAN).

e Demonstrate IP Multicast routing of phasor data across
the WAN

e Demonstrate common API support for C37.118 & IEC
61850-90-5

e Demonstrate CIM-based PMU Regqistry data exchange
using secure web services over a wide area.
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Actual Geography Involved :

Verizon provided the
communications links
between the sites.

Lenox & Charlotte PMUs
signals sent to Knoxville.
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Local PMU at Fort Worth
also integrated into demo.
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Approach - IEC 61850-90-5 eece

o000
Demonstrate interoperable phasor data exchange | g2

over a WAN

e Integration of PMU data with protection and
control systems

e Facilitate GOOSE packets over WAN

e Integration of PMUs into Substation engineering
environments (PMU logical node)

e Enables Subscription to specific PMU data
streams

e 90-5 standard version 2 stable

NASPI



Benefits - IEC 61850-90-5 coeo

Demonstrate interoperable phasor data exchange | o¢

over WAN

e Increase visibility and reliability of the Power
System

e Enable wide area protection and control
e Simplifies substation design engineering
e Reduced telecommunication cost

e Supports secure protocol for Phasor data
e 90-5 key exchange protocol under review in IEC

NASPI



Network based Publish/Subscribe | ses¢

No network flooding, simple configuration
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Approach - IP Multicast eecs

Routing of phasor data across the Wide Area oo

Network as opposed to Unicast

e Network based publish and subscribe paradigm
for distributing PMU data

e Source subscription PMU Data via Multicast

e Network Centric approach for PMU data
distribution

e Utilizes network protocols for data distribution
e One packet traverses the network (picture)

NASPI



Benefits - IP Multicast 44+

Demonstrate routing of Phasor data across the o

WAN

Reduces PMU network complexity
Can avoid PDC stacking — Enable low latency
Reduce PMU processing — single source stream

Unlimited number of receivers for one PMU
source

Reliable data receipt modes available
Support C37.118 and 61850-90-5 traffic

Extensive security measures available

NASPI



PMU 61850-90-5 over WAN- cecs

based IP Multicast s

EPRI Charlotte GOOSE messages

: recel on_ .
Sub-Station 90-5 Subscriber IP Multicast

90-5 PMU data Receiver
forwarded to

UJ -
Subscriber using m
=< AK

[/
I
Al

A

PMU Data Delivered
to final destination

Second 90-5
Subscriber receives

@ PMU data using 90-

EPRI Lenox Subl 2 over IP Multicast
Station

.o
o o
.o
......
.....
iy
Iy

rol Center
| Demo IP Multicast
Receiver

*

NASP’ North American
SynchroPhasor Initiative



PMU C37.118 over WAN-based | ss2:

IP Multicast :

IP Multicast feeds

EPRI Charlott
Sub-Station

.o
cee®
.o
.ee
.o
.o
.o
.o
.o
.o
.o

7o'
S Y/

1 Additional receiver
requests for feeds

.............................. IP MUItlcaSt
Receiver

P %

m\

EPRI Lenox Sub-
Station

Control Center
NASPI Demo

IP Multicast
Receiver

NASP’ Nr)rth Arner;cnn




NASPInet with PDC Stacking | ::
>PDC / :::S Monitoring Center
Utility A NASPInet

Historian
PMU ~—, PDC/

Utility B

eConventional architecture utilizes PDC stacking
«Some architectures may have 2 to 6 PDC’s in series
*PDC stacking causes application latency and limits throughput

NASPI



NASPInet w/o PDC Stacking :

PMU

PDC+—> Apps «+—» Historian Utility B
PMU

4

PMU ¢— —  NASPInet “— —PDC Apps Monitoring Center
PMU/
Utility A

« Multicast can eliminate PDC Stacking
 PDC Function can be located close to application
 PDC functions can reside in:

e dedicated Servers

e Applications

e Historians

* Routers NASPI] \orth America



Approach - common API e0s’

Support for C37.118 & IEC 61850-90-5 °

e Simplifies migration of legacy protocols &
devices

e Enables integration of Phasor measurement
data with CIM & PMU registry



Benefits - common API oco
Support for C37.118 & IEC 61850-90-5 °

e Reduced migration cost
e Simultaneous support of both protocols
e Eliminates forklift upgrade

e One environment for model driven application
development

NASPI 0w



Approach - CIM-based PMU Registry | seee

Data exchange using secure web services | ®2°

over a Wide Area Network .

e CIM - Common Information Model

e Secure exchange of connected power system
models with Phasor data

e Support available for historical data, alarms
and events

NASPI i



Benefits - CIM-based PMU Registry | ssse

Data exchange using secure web services | eoe
over a Wide Area

e Simplifies registration and subscription of
outside Utilities data

e Enables secure power system model
synchronization between utilities

e Enables coordinated alarm handling across a
wide area

e Support for wide area system analysis for
event response

NASPI ;0 20



Vendor Applications H
Ready to go today!!!
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Demo includes

e Interoperable IEC 61850 90-5 based phasor
data exchange over a wide area.

e |IP Multicast routing of phasor data across the
WAN

e Common API support for C37.118 & IEC 61850-
90-5

e CIM-based PMU Registry data exchange using
secure web services over a wide area.

NASPI



NASPI Demo Table Layout :
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Contact Info

e CISCO
Jeffrey Taft
jetaft@cisco.com
724 272-1436

e GE Digital Energy
Craig Wester
craig.wester@ge.com
770 729 6368

e OSlsoft
Chuck Wells
cwells@osisoft.com
(510) 297-5802

e EPRI
Paul Myrda
pmyrda@epri.com
708-479-5543

InStep
Anthony Maurer
amaurer@instepsoftware.com
312 894-7851

SISCO
John Gillerman
Johng@sisconet.com
7329379745

Space Time Insight
Chinni Ranganath
chinni.ranganath@spacetimeinsight.com
732.325.5155

Verizon
Alex Meynardi
alessandro.m.meynardi@verizonbusiness.com
610.257.3170
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