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Pepco Holdings, Inc. Quick Facts

= Incorporated in 2002 :
= Service territory: |

8,340 square miles - ‘! S
= Customers served

« Atlantic Clty Electric: 'J /E atlantic city
_ n pepco : electric
— 540,000 — electric L > e
- Delmarva Power: ' ""h"’i %
. i
— 503,000 - electric M —
— 125,000 — natural gas ﬁi A i
x® o
* Pepco:

— 793,000 — electric

= Total Population Served:
5.6 million
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AMI Capability at the Meter

« Two-way communication to the meter
 HAN using ZigBee or other wireless protocols

« Power quality reporting

» Hourly or 15 minute interval data recording for
electric customers, depending on their rate
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« Daily consumption for gas customers

« Tamper reporting

» Time stamped outage and restoration reporting

« Remote programming and software upgrade <
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Vendors Offering
Solid State Meters

« Backup memory in the meter
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* Net energy metering capability
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« Capable of supporting remote turn on/off under
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System Capacity Exists For Some Future
Applications

=  AMI Meter was never intended to be a _ _ _ o
Silver Spring Networks' Bandwidth Utilization

P M U approximately 80 Kilo Bits per second reserve capacity

Routing
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/

AMI Network
8.0% Management
0.5% pijstributior
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10.0%

= Home Area Network (HAN) will all for In-
Home Display of Energy Information

= Near-real time interactive data needs will
need to utilized some form of broadband
backhaul _

«  HAN will likely be the interface

= Near-term benefits are targeting the following areas:
- DR /DLC/ Smart Stats
 NEM / Smart Inverters
« EV Charger Management
« Conservation Voltage Reduction CVR

= Additional capabilities should be considered carefully

Communication Networks must be designed to allow sufficient bandwidth
capacity to accommodate future needs



Challenges with Visibility of Generated Solar

My Account is designed to provide customer with information to help them understand, compare and
manage their energy use. The feature goes beyond traditional on line bill history to assist customers by
offering energy savings suggestions and side-by-side comparisons and graphics to deliver a more interactive
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Current Efforts

PHI is working aggressively with it's vendors to provide solutions
that enable My Account tools for NEM customers

O Providing an interim solution that el T Iy AsEeT
aIIOWS NEM Customers to Sign-up Your Personal Resource For Better Energy Management

Account Summary as of 05/09/2012 View your household data

for My Account to view/pay their A

112 DELILAH DR * Hourly energy
usage

M . Account number- 252462699924 a0 ,_
bl”S On'llne Last payment 5117.80

Received 04/19/2012 -Thank you!
Account Balance 5100.55

Bill Summary ending- 04/26/2012 W

Remaining Balance $0.00

d Activation of Pepco’s AMI NEM I
meters, will provide the company Qhlabiley) | SmartMeter™ Usage

Please note that SmartMeter™ usage for today will be available tomorrow between 3-10 pm.

Peak Energy Savings Credit

H )
Wlth the N E M Cu Stomer S hou rIy net —————————————| Please be aware that the energy usage data presented here may differ slightly from the energy usage
data reflected on your monthly bill. Be sssured that prior to your monthly bill date, your energy usage
t d t = offerid 9ata is validated to ensure you receive an accurate bill

it their
eak Service ID #:  Electric - 8332145005 v 617 DENNISON LN

ou
Graph: | Hourly Usage v Date: [09/01/2010 | =
In

Period: (Oweek ®)Day Print Download

[ Once the interim solution is in place | - e
and the NEM meter has been stanson e |
activated, NEM customers will be - cosa e | o
provided with a new “My Account” = [ *—h ‘
landing page where they will see o I e —
information specific to their Net .~
Energy use.
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Current State of Net Energy Metering

NEM Customer Growth by Year

6,000

5,000

* PHI has successfully completed the interconnection of over ..,
7,200 customers

3,000

2,000

* Density of solar requests in NJ requires detailed studies to
prevent flicker and other power quality issues for customers
On the CerU|t Wlth hlgh Solar penetra‘tlon (hlgh Voltage —+—ACE/DPL 2011 2;96 2,540 2,5896 2,756 | 2,846 | 2,902 | 3,120 | 3,178 | 3,348 | 3,39 | 3,568 | 3.647

—8—ACE/DPL 2012( 3881 | 4,046 | 4,174 | 4,249 | 4386 | 4,447 | 4,542 | 4723 | 4,799 | 4839 | 4834 | 5122
. . - ACE/DPL 2013| 5,284
complaints are on the rise) rermn - o oo w7 v o e [
——PEPCO 2012 | 1,243 | 1,300 | 1,353 | 1,401 | 1,453 | 1,511 | 1,578 | 1,635 | 1,701 | 1,781 | 1,845 | 1,918

—e—PEPCO 2013 | 1,968

it

« Saturated circuits can cause voltage fluctuations that are
outside of company criteria, ANSI Standards or regulated Active Renewable
requirements

*In NJ, 5 out of 300 circuits are closed to any
new intermittent generation

» Up to 49 additional circuits are restricted from
solar installations above 250 KW based on Circuits Closed
active/pending requests. These “Restricted ; )/
Circuits” already have 3 MW of large (>250
kW) projects active or pending.
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Efforts to Accommodate Higher Penetrations of
Renewables

= Advanced Modeling

* PHI has implemented Distribution Engineering WorkStation (DEW)
— Developed by EDD, Blacksburg, VA
— Provides advanced system and powerflow analysis for complex DG projects

= Standards

« |EEE 1547 — Modifications to existing Standard
— Frequency Ride Thru
— Low or High Voltage Ride Thru
— Voltage Regulation
— Dynamic Settings

= Advanced Technologies and Monitoring

« Multiple vendors -Advanced Inverter Functionality Testing
« EPRI - High sample rate monitoring
« DOE, Hawaii Natural Energy Institute — Smart Inverter Demonstration
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Inspire the Next

Project Lead

Co-Utility Lead

Co-Utility Lead

Co-Utility Lead

Technology Lead

Inverter Testing Lead

Co-Services Lead

Co-Services Lead

Utility Back Office Systems

Inverter Management & Control Software

« Provision inverter on network
« Manage PV Production Data

« Send control signals to inverter
* Monitor status of inverter

CustomerlQ

Silver Spring Networks
Access Point

Customer IQ

« Utility web portal

« Customer can see
net billimpact &
solar production

Smart Grid Network Home
Silver Spring Networks
Network Interface Card
R
« SEP 2.0 over 2.4 GHz ZigBee “:"g‘“
* 900 MHz utility smart grid network ““ ““‘
* Retrieve PV production data “:‘:‘"

« Send inverter control signals
through network

» ZigBee
Communications
Module

+ SEP2.0 DER

2.4GHz /_ ‘

Based on Fronius IG Plus V Inverter

900

Smart Meter

« Utility owned

+ Home's primary meter Advanced Grid Functionality (examples)
* Remote generation curtailment

* Remote control of reactive power supply

* Low voltage ride through

Inverter Technology Lead

Inverter Technology Provider
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SGI Project Benefit:
Integrated view of utility usage & solar production

Home Primary Meter collects and communicates
production data from Smart Grid Inverter & home
consumption information in batches to Customer IQ Portal

Home Primary Meter collects Smart
Grid Inverter for interval data for

production data
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Conclusions and Recommendations

= Solutions to many existing challenges are on the way
It will take time for capabilities to mature and stabilize

= Interoperability and Standardization will be a critical component to
realize investments over their full life

« PHI is actively involved with the development efforts of key standards
through NIST and IEEE

= PHIl is currently on a trajectory to deliver the benefits promised by the
Smart Grid

« Success will require continued and successful execution of our current
roadmap

= Key to this success will be a constant scan of developing technologies
that can be efficiently integrated along the way.

= Policy changes may be necessary as penetration increases
* Limits on % Overgeneration
 Interruptible Solar Tariffs



