Substation Automation &
Communications

Broadband Power Line Communications (BPLC)
Enabling Core Applications Today
and a Platform for Tomorrow’s

Transmission Smart Grid
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Application Enabling

Low

Low

Cost Effectiveness
(capital & operating expenses)

High
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BPLC solves problems today, and provides a utility- owned
communications backbone for the smart grid applicat ijons of tomorrow
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BPLC enables cost effective deployment of applicati ons from multiple
leading vendors, and a backbone for Smart Grid App R&D
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Currently deployed at AEP
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. Coax cable assembly .
I Inside the switchyard I
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| BPLC |
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Low cost lease line replacement
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Protection against theft and vandalism
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Fully Integrated & Field Tested Product Set

Coax cable assembly
Inside the switchyard

Phoenix SG-5000
i « Two 200Mbps BPLC modems BPLC Coupler

* Intelligent switch:  Safe and reliable |
. * 6 10/100 Mbps FE ports design .
| * 21000 Mbps GE ports (Fiber) « Uses standard utility |
.« CPU with Amperion embedded SW 0 ; arrester I
» DC powered from station battery - - « Scalable from 36kV
| to 138KV |

[ |
BOFiomt R R Te oW |

Network Management System:

» Continuously monitors BPLC modems and links health I
» Performance graphs: system up time, throughput, latency :
* Historical reports: daily, weekly, monthly, yearly I
» Automatic alerts by email
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DOE recognized the value of BPLC and funded part of  the R&D work

Funded by the U.S. Department of Energy.

setimsiamttenive Mile 69kV Network at AEP i £V ECTRIC
NSTL ooy Operational in Newark, Ohio Since 2008 POWER
Granville Station — West Granville Station
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Current Differential Relaying Test: Field demonstr  ation of Line protection in
with GE & SEL relays in Sep 2010

69kV BPLC Field Test Setup

D20

G9kV Circuit GOKV Circuit

Granvillg
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Amperion BPLC over 138kV: Bandwidth performance of 10-14 Mbps and
Latency of 6 Milliseconds - Amperion Phoenix w/BPLC Coupler
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East Broad Station <— —— Taylor Station
—> 3.7 miles distance <—

Afmperion
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BPLC can be used where there is no fiber to expand an existing fiber network or
as a secondary redundant method to fiber on an exis  ting line

Method Cost of equipment Cost of Total cost of a 5
at each station communications line mile solution

Copper based Cost is the same as fiber Being phased out by Not available

Pilot wire system PRI EIUlEIES

Conventional PLC Cost of wave tuner and No cost Greater > $200,000
powerline carrier line traps : :
Using own wires
system
Fiber Cost of fiber transceivers  $75,000 per mile for an Greater > $375,000
OPGW retrofit
BPLC™ $15,000 at each station  No cost $30,000
Using own wires Ratio 10:1

advantage
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A smarter grid is just 45 days away

2 substations
Up to 5 miles distance
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Phoenix SG-5000

Two 200Mbps BPLC modems

Intelligent switch:

* 610/100 Mbps FE ports

e 21000 Mbps GE ports (Fiber)
CPU with Amperion embedded SW
DC powered from station battery
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Network Management System
» Continuously monitors BPLC modems and links health
» Performance graphs: system up time, throughput, latency
» Historical reports: daily, weekly, monthly, yearly
» Automatic alerts by email

BPLC

Couplers
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Amperion, Inc.

360 Merrimack St.
Lawrence, MA 01843

Www.amperion.com




