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DOE recognized the value of BPLC technology and fund  ed part of the R&D work

Fundedbythe_U_.S. De_panmentofEnergy,_ N . . p . m Elllc A"
Office of Electricity Delivery and Energy Reliabilit
T Five Mile 69kV Network at AEP ELECTRIC
NETL ooy Loty Operational in Newark, Ohio Since 2008
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Amperion BPLC over 138kV: Bandwidth performance of 10-14 Mbps and
Latency of 6-7 Milliseconds - Amperion Phoenix w/BPL  C Coupler

Y I130 IH0L S 100104y

18 28 22 2] 2 4 3 8 1o 12 14 1& 18 20 22

East Broad Station <— ——> Taylor Station
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Fully Integrated & Field Tested Product Set

Coax cable assembly
Inside the station yard

Phoenix SG-5000

i  Two 200Mbps BPLC modems BPLC Coupler
* Intelligent switch: . Safe and reliable design |
* 6 10/100 Mbps FE ports « Uses standard utility arrester

| « 2 1000 Mbps GE ports (Fiber)
» CPU with Amperion embedded SW I
* DC powered from station battery

Network Management System' :
« Continuously monitors BPLC modems and links health ;- | |

» Performance graphs: system up time, throughput, latency : _
* Historical reports: daily, weekly, monthly, yearly BlmomE e I
» Automatic alerts by email
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Fiber will be used in new substations and on HV lines > 138kV

BPLC can be used for station retrofits on sub-trans mission
lines that are at 138kV and below
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Application Enabling

Low

Low

Cost Effectiveness
(capital & operating expenses)

High
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BPLC can be used where there is no fiber, or to exp

or as a secondary redundant method to fiber on an e

Method

Copper based

Pilot wire system

Conventional PLC
powerline carrier
system

Fiber

BPLC™

Cost of equipment Cost of

at each station communications line
Not available Not available

Cost of equipment and No cost

labor to install wave tuner

sets, CCVT’s and line Using own wires

traps
Attaches to relaying $75,000 per mile for an
equipment OPGW retrofit

$15,000 at each station  No cost

Using own wires

and an existing fiber network
xisting line

Total cost of a 5
mile solution

Not available

Greater > $150,000

Greater > $375,000

$30,000

Ratio 10:1
advantage vs
fiber
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#+34< #83% #, 1<31% 8+3+< 843 %
6-7 msec spread
min-max range

# 3%< 1#3 % 8+3<+ 883<< 8<3+4 :13#4-5 msec spread

min-max range

» Lab tests were conducted in April-May 2010
 All results are trip times in milliseconds

» Test results provided basis to proceed with field t esting
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Field demonstration of current differential line pr otection with GE & SEL relays

69kV BPLC Field Test Setup

iR AEE AN
24 -1

. : )
3 A 520 _
CETS54
SwW 1 L
_____ Lag
= [SEL :EE,.A muc i |
.:-.t:!:{-'.'ré.-'i Vol e N M 5

Fhoenix

G9kV Circuit GOKV Circuit

Granvillg




$5 9

1< 38#

3#+ +
H+

0

3 H+ +

H+




0 O




$$ 0~

)

© o

$

70

5 (5




Station A

BPLC supports line protection & control
requirements:
Current Diff, POTT and DCB

* Low Latency
* High Availability
* Redundancy

69kV or 138kV line (or lower)
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Utility Utility
Data Center Data Center

BPLC eliminates the need for dedicated
leased lines to each sub station

It offers fully redundant communications
fake Out paths to each substation and a low cost
; alternative to other methods

Take Out
Point

W |

/ Station D
BPLC

Station A

BPLC

Station B Station C
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' "B6'$&6: 0 BPLC enables multiple applications: ' "B6'$&6: 0

* Line protection
e SCADA communications

» Substation Automation

All over the same infrastructure

Station A Station B

138kV or 69KV line (or lower)
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BPLC provides another communications option
In addition to Sonet/TDM and Fiber

Data

Voice

Relays

Multiplexer
Platform

WAN Comm Options

Serial TDM

Fiber

BPLC

RTUs

IEDs

BPLC option has no restrictions:
Sonet TDM and IP Ethernet

No need to WAIT for Fiber

BPLC with Ethernet IP simplifies network management
compared to a more complex Sonet/TDM network
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Meets requirements of core applications today with a migration path to the future
Incrementally enables utility applications on top of the same communications platform
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Multiple patents with worldwide coverage protect Amperion
broadband powerline carrier technologies . The patents cover
broadband over powerline communications methods, RF coupl ing
methods, switching and self healing, grid self powering, an d advanced
filtering methods
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Amperion, Inc.

360 Merrimack St.
Lawrence, MA 01843

www.amperion.com
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Thank You!

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

Transmission Smart Grid




