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IntelliGrid Program (r161)
Information & Communication Technologies (ICT) to Enable.....

The IntelliGrid Program conducts research,
development and demonstrations on the
Information and Communications Technologies
(ICT) that Enable Smart Grid applications

IntelliGrid - Transmlssmn = Distribution = End-Use

(AMI/DR)
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= |
B 2 EPRI FERZ %7 2B
FHodn A Bilr FU AR RTEFAL 2T

B E R RINDOEHF A F 2T BT AT £
TR R T T SA T-F 3 2 Bl 4 97
) w2012 #RBIEEAEL ESA T (7 IS0 50001 PR
)~ AL AR g h s R B BRTHE L HET 0
e FERE 2T 52013 A LB AT AR AT AR
DAFME T REL PRI LE G PR ERE N

BRE XD e ER s oa 2014 # r0fs 345 £ B K AT 2

EaiEi ot TR0 R S TRREE S R M



Tt 2w ARP5EE-
P183: Cyber Security and Privacy:

Planned Research Direction

2012 2013 BEYOND

2012 Focus
+ Industry tracking and 2013 Focus

outreach
+ Standardized alerts + Industry tracking and TRy ——
and alarms for AMI outreach
+ Remote access for + Network and security + Assessing and
substations management for monitoring risk
+ Technologies to distribution systems + Protective measures
support privacy « Security tools and I . * Managing incidents
- Network and security testbeds ;egac_if styst;ems
management for + Security metrics Secur!ty Oo_ls_
55| ; + Security resiliency
transmission systems « Assessing and festing

monitoring risk

Aligned with the EPRI and DOE Roadmap

=2l | RESEARCH INSTITUTE

2012 Electkic Pawar Reszarch Institute, Ine. Al rights resenved. Al

Bl 3 EPRIZTS & 7% 245 € 827 phiz

P183: Cyber Security and Privacy
Summary

Objectives:

« Create enabling technologies for
securing the electric sector

« Develop tools for security testing and
technology assessment

« Create risk assessment methodologies
and security architectures

« Build awareness of cyber security
activities landscape

15 =12 | fise asimun
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New OpenADR Certified Products
OpenADR Alliance Announced on September 12, 2012

« Server’s (VTN’s) Honeywell - Clients (VEN'’s)
—Honeywell (Akuacom) @ENERNOC  _ EnarNOC
—EnerNOC - IP{_’-'-J;G — IPKeys
—|PKeys L@Ls% — Universal Devices

* EPRI developing Open Source Server & Client for Research
—We can do that - it's an Open Standard! mw@
LOEREEED u;tﬂ'-__z-i;' H BIRIg. =i I
Rl i LEDVENS @Dt

—QOther Vendors developing products

. lllllllll @
‘SIEMENS ALSTOM @CEI’ICII cisco pulseYenergy
@ ACLARA

L
i) Intertek
=A== (G
geD TENDI Qoatl O v
rFasnmrh ns e e M) phts mee 32

EFPR |

e O S

B 5 OpenADR 2.0 %% & (TR R
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Significant Demand Response Standards Activities

In August and September 2012

® August2012 @ September2012

September

@ September2012

Release of E(I;A Dra:t ?i V5.0 Criteria Release of ANSI /

OpenADR 2.0a Rec;rr:nec ;e n(??: riteria for CEA-2045

Standard geralors & Freezers — Modular
Supporting Utility Communication
Recommendations Interface Standard

August2012 September 2012
Release of ZigBee Alliance First OpenADR 2.0a
SEP 2.0 Specification Certified Products

from OpenADR
Alliance

© 2012 Electric Power Research Institute, Inc. All rights reserved. 3

Acronyms
EPA — US Environmental Protection Agency

OpenADR - Open Automated Demand
Response

SEP — Smart Energy Profile

CEA - Consumer Electronics Association

ELECTRIC POWER
RESEARCH INSTITUTE

ErrRl

Bl 6 OpenADR 2.0 #%# & 4 42 & pEift

Current Approach and Challenges

Sectionalizers

Distributed

Capacitor
e Regulators 00,

Substation
Regulators

Substation
Regulators

Capacitor
Banks

Field Area Network

Sectionalizers

Distributed
Regulators [ .,




Open Questions

* What is the reliability and
performance of various
technology options?

— Private cellular
architecture

— Unlicensed (mesh or
point-to-point) Public_
— Lightly licensed ' T

Unlicensed

WIMAX 1.4, - ’
1.8,2.3,35, L
. . s 3.65 GHz =
* What is the reliability and LTE 700Mhz. 3\
performance of 1.8,2.1,2.6 =

commercial carriers? GHz

1 ELECTRIC POWER
C_'= 'a R H INSTITUTI
© 2012 Electric Power Research Institute, Inc. All rights reserved ESEARCH INSTITUTE
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SENSUS

Brazil

Canada

China

Czech Republic
France
Germany

Italy

Japan

Mexico

Poland
Portugal
Russia

Slovak Republic
Spain

United Kingdoem
United States

® 9 SENSUS RI'% %71 & J5. 2

Managed Services

#
sees@ Electric
ceea, ., Water
----& Gas
\,
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ANSI Test Meter SN's Tested ANSI Test Meter SN's Tested ANSI Test Meter SN's Tested
Description S Description Description
1 No Load 1,23 15 Insulation (HiPot) This test is not applicable. 27 Radiated/Conducted | 1
2 Starting Load 1,2,3 16 Voltage Interruptions | 1.2.3 Emissions FCC Part
3 Load Performance 1508 17 High voltage Line 12,3 15 _
4 Variation of Power 1,23 Surges 28 s 12,3
Factor 18 External Magnetic 1:2;8 D)
3 VataBonoEVolage |12, Fields 29 Effect of Storage The Storage and Operating
6 Variation of - i 19 Variation of Ambient | 1.2. 3 Tomperanie T‘eulpemmres o ll‘xe u?ele.r 3
= are the same. Therefore, it is
Frequency Temp. not necessary to repeat the
7 Equality of Current 1,2.3 20 Temporary 1.2.3 same test conditions twice.
Circuits (Balance) Overloads This test is combined with
% > 21 Ground Current 12,3 test #30.
g ?‘I::le];:t::e R i ; ’: Surge 30 Effect of Operating 12,3
(cemper ;f BB at T 22 Superimposed This test is no longer Temperanis
Class Amps) Signals required. 31 Effect of Relative 12,3
_ § E— 23 Back-up Battery - Not applicable. The iCon A Humidity
10 Ef_tec_! of Register Tlu_s test is not required for Voltage Outage meter is designed fo not 2 Niochanical Shock 153
Friction solid-state meters require a Battery. b Sl il
— — - - 33 Transportation Drop | 1.2.3
11 Effect of Internal 1.2.3 24 Back-up Battery - Not applicable. The iCon A _
Heating (200A for 1 Amb. Temp. meter is designed to not 34 l\’v[“hﬂ_l“ml 1.2.3
hour) require a Battery. Vibration ]
_ - — 25 Electrical Fast 1.2.3 35 Transportation 1.2.3
12 Effect of Tilt Tlu.s test is not required for Transients (EFT) Vibration
solid-state meters 26 Radio Frequency 1.2.3 36 ‘Weather Simulation 1.2.3
13 Stability of 1.2.3 Inteference (RFI) Test
?:fg;mance (Roofs 37 Salt-Spray Test 1.2.3
14 Independence of This test is only required for
Elements poly-phase meters. This test 38 Rain Tightness 1.2.3
will be repeated for the 12S
iCon. but no other iCon or
iCon A meter forms as they
are all single-phase
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1990s Today

h Bl 21 Elster 3 & Hit=5 B

Bl 22 Elster 3 & Hitv5 B

27




EnergyAxis Mesh Network EnergyAxis Mesh Netwark

Auto-registration o
Autorqitaton : .
1. Gatekeeperlaoksfor

unregistered nodes

1. Gateleeper finds L wal LT
egitredods Clelegperssngltast O, gtz )
! nodes & repeaters - . I
L Geleperches polyphaseA3ALPHA meterwith Ginkensnlodl /4 @ -
reliablty and registers Lovel AN & LAN boards nodes & repeaters ;
1nodes L ; T .
| Gatekee er 7 p
w ~@
@ | Q / 'E“\ b
\ Level1 .

5. Netwark continuesto build out

to @ max of 16 hops
E (15 repeater levels)

do Lewl2
“\ S Leveld

Nodes can be efher ) € ‘.ﬂ Lol
Gatekeapr y
KA \ }W @ . Bt
e ;
E,f oA e Rg‘rjts"ﬁeé'wed .
w

B 23 Elster z i 2 #l e HiFpr 4 5

EnergyAxis Mesh Network

Also supports..

Water Meter
Gas Meters
&

£
. IL?] E kjatekeeper x,___ - | %
4 :. _ | = *—4"'

D emand DR S Y " Level- 1 ; & II!
-hn bonse AN i Level 2 F

e Ll—_. _ HT E = _3L._3\5f;4
In HO & """ J” ; Level 16

Display i =

E@ gl

B 24 Elster 2z s s A empt (2K ~ 1874 %)
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Fister RF Mash

* 900 MHz FHSS
*902-928MHz Unlicensed

*Open standards based solution EnergyAxis Networks'

* Aset of multtechnology selutions Bandwidth Utilization

*Modeled for 5800 et per hop {16 hops| ";“;,f " M":W'
*Load Profile Reads ¥ Grbin

¥ Only 10% Network Capacity
*80%of Network Available
/ For Future Applications

*1-3second per On-Demand Reads (includes all
data: register interval, status, instrumentation, etc,

*Single packet - Single Hop
/ Lessthan 200ms
*500ms Round-Trip Scheduled Read!
¥ Based on 3 Level Avg, Mesh Hop

3%

Future6rd
Applications

Hop Distance Distribution Sample

Kenora, Ontario EnergyAxis

Hop Distances Longer Than 2,400 Ft

Adtomation
100%

HOP Max(DISTANCE) Min{DISTANCE) Avg(DISTANCE) Court e
* Close monitoring all element health L %:: quf: i st
772, . ' —2(m)
* OTA firmware upgrades i 1;;;::: ;An:g.;: ;,m.;: 6:‘ =%

"
i T
| Eislersol

a|

System Architecture

B 20 Elster 3 # i snkjiFg

[l
n

Tendril Demand Response Portal
|

() By Pricing Program () By Natwork 1D (z) By Fiter () By Logical Group () All
Description  (optons))
Event to HAN 12345 ALL v | of the follewing conditions must be met:
Stact P (2] Bwghn v adinly Notwark ID v (= i) [z ] (1) (s
(Outsourced) O e g (5 ] ksl @ e
Tendri e
creatry | . Device Class Utiity Enroiment Group (0-255)
|| HVAC Compressor =
|1 Simps Misc Losds
Use Random | | StartTime [ | End Time || Strip Baseboard Heater
] Water Hoator
Duty Gycle [ ] Ensbled g perent ‘J Pool Pump Jacuzzl
) | Smart Appiiances Event Selection
] irigation Pump (5 oma
| Managed Commereial industrial :
(<) Henting () Gooling L Extarior Lighting o
offset [ Enablad |5 ceareesr S tokerie Loneeg -
Setpolat 1] Enabied |71 | 2 ‘4 Generation Systems.
i Croats Evers | | Claar
EnergyAxis System L
EX + % 42 5, =29 A 2ky -
) 26 Elster f:é et SR O ZE ’f#‘j’ i o
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EnergylCT Experience:

Two Verticals of Experience:

Smart Grid MDM
+ Delivering MDM systems (ElServer) fo Gas, Water and Electric Uilities
+ Delivering Data Collection systems (EiServer o Utilies (MV-90 replaceme

+ Delivery sevices and experfise, full senvice Infegration or ufllizationof $
Infegrator
- DTE (2.8Mgas and electrc customers and V90 replacemen)
OCE (830K electric cusforners|
Hydro Quebec (414 electic customers)
Hopkinsville Electric, KY (Elster A system)
EDF (35Melectric customers|

[IMServe (raplaced V90 with 95K C&I per nigh)

Energy Management, end customers

~ EnergylCT hardware for EM and DR (P deta loggers wi 10
Wal-Mart (3 000+ stores managing energy)

— COME (providing DR harcware ot Sl cdhrterc rogram

Architecture

' o

MDM Product Summary

EIServer provides utility-specific business logic to:

ElServer “platform” Integration Capabilites:
= Vultiple AMIsystems ncluding: Elster EnerayAs, Hron Openway; SiverSpring, L&, Tantalus
- Mutiple CIS system integration via web-senvices strategies to CIS praviders or ESB's

* Centralized Intelligence Implement corporate-wide “best practice”

Use (11 data model within ElServer and CIM for data delivery/exchange
- EC 61968 Part 9 Common Interface Model interoperahilty testing

- Currently have threg utiltes utiizing the CIM standards for datz management (Hydro Qubec, SRP and
Westfielo G&E)

Versioning of data/audittrails for SOX compliance and security

Message two-way commands such as outage alarms, tamper alarms and demand
fesponse events

T way integration platform to 3° party systems sich as IS, WOM & OM
Calculate Complex Billing Determinants for CIS if needed

* ElServeris also a & Data Collection Tool o V-0 necessary)

Confidentialand Praprietery

(0,212 by Ekter, Al rights raserved.

Bl 27 EnergyICT # i=2_ MDMS # it

=Dy

MDM & Data Collection

VAII-in-one

i i Java - GUI
IP — Elster WIC @--__ Point to Point /
---------- - VEE
——— - TOU/DR
rore - VSiape e (e )
- Forecasting -
______ - Direct Coms
p— @ == - M&V 1 Settlement |
Other Devices || mmm | __—===" = Workflow -
e
- Reports/analysis i
= Demand Resp oo 1
wie B
AMI Meters AMI 7| Sepvices e
e e =]
(
) AL =
L LAN Head-end
)D) WAN: oms ]
Gatekeepers
@) e ) [ e =)
Systems Services ding data )
Flat files a Repository
)))) HHF Associations
& AMR Systems ||
— Handheld |
— MV90
© 2012 by Eister. All rights reserved. contdenbaianaRTaprniary
EX =+ A
Bl 28 Elster i # $iir & bL2e 4
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(-)F V¥ 74
. PR 2102 30 p 7=
2. gk i+ < & in Raleigh
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(ZH)FY @A

5

PRY ARG A < FHET e« FREEDM
( Future Renewable Electric Energy Delivery and
Management, FREEDM) 2. § % 3 &2/ 7 £ = 3 3, > 3% 7
& Pritchard Lt A # oA RTEaREmy 252 pHE
% > B 31 5 Pritchard # Crossno % 5 3% i 4 % FREEDM *
oA 2 2008 0 d FREARFE AL ¢ (National
Science Foundation) ™ 7 & 18,500,000 # ~4F B4 = =
FREEDM> 2% ¥ w2 & B A0 B 2 ¥ X0 2 W+ enff &
THOIRE2Z - 8T 60 BAHAET RSP %k %Y (2
1% ABB) > F]pt ig ¢ FREEDM 2 2 + = By £ e 3 ¢ o

FREEDM e fg & g G2 * “ &% B ~ b 4 Ff

WArn d/a PR T A D AT T RE R oa s FrE e
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l. R CILY 1pt=

2. = 2 1 PEPCO 1n Washington D.C.

3. IRARGEE

® PEPCOR# =@ AMI 2% )2 st 4 A5
(Z)F V@A
PHI 5 % W7 & %t i FSUMME 27 REE R

¥ & Y (Delaware) ~ & 5 &7 #F % (District of
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Columbia) ~ % 2 f ' (Maryland)fr#7% & + (New Jersey)
%% %200 8 £ 2 2 i RIRTE o PHI 93 2 @ PEPCO = @ &
- BARTNT A B fei RO DT o RS

ARG EFRX 2T ROR A 0 95 80 B RZ
= > PHI 3% i PEPCO #& i=* = it JRsc s o 4 i RPRFE o

PEPCO fdad4rE 3 & (AMI) e 424c®) 36 77 » &

ERAERRP LB SRR BREH I
FrE e E T AP M PR B B 0

PR AR IR~ Wz g o B 37 & PHI & 2007~2009 2
B s AML en§ 2 RGF % - B AR R 3] T & W] 36 5 3%
BEFoHP OB R R RAML HERAR S BFEH R R
FEMRP) Pl s RERpRE kil £2i2
FRPRFBETR o ARPERENG > LAF 5 Silver
Spring &% & % L &4 ks [BM o 73 &
' GE 2 LandistGyr % =% 48 > [tron £ &7 2 TR F 2
4 BUPRF% > PA Consulting #% & % bz ¥ 3539 - PHI 22 % e
AMT & 52 5 B id 30 % 55 > 4 e e B (HAN) 3% 1> 35 #
Zigbee il /it HIFET RIEZT A Z TR EFIZ iR g

o T EEY D rses- LT LEEAE | FRE-
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B 38 5 & B PHI & MI2H0 > pRA2X 200 § % 4 2 X 27
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500 BR&T&EMRSBFEAN gL EE 3l g R &% 13

2

g~ R ardauE R4 &+ GE 2 LandistGyr s7® % >

N

- B FHY MER FHBCE ELY S FARET L
oo LA A 4] 39 rm 0 24 & Bz 2010 &

2011 e FALBEREE* 2auE ¥ > T FE 3k AP

P ww i3 [tron H ¢ S84 d (pF g ik

TAF AFHETA k¥ thhoB 40 5 PHI BER L]z AMI

IXS

G gk R Te R IR A L ATA O A RARC > 2 B

RO R IR Y B3 Lighee hEE BT 0 T

o\
e

—
¥

b R AT g s o v it AMI ks R

38



BohaE g A4 A s Aud AMI 2B S % AN &
2 HT0 AML A AMD L Aepeie AMI 3% 5 -
2P PHI 48 FRAALHE S $BF T IR B

BEIR ¥~ £ P JRAAZ TR 2% 12 BIVF o £ 5 537 4

du
R
>~
prauut
(s
W
=
dru
W

FE S

+

MG Y TN Y EER 2 X A A PEPCO R 4 o 7
BX

RS

9
EX B TR K F T

H

PHI AMI Project Phases  ACH! PHI AMI Project Process 4PH|

Vendor Selection to Field Deployment Procurement to Field Deployment

Initial Vendor Recommendation FAT & Full RFP & Evaluation . AMI Field L
Selection and Contracts deployment Strategy Phase | tegunitons Fhis EP,‘D::WW
DEPLOYMENT

q .| sHoRTLST AMIFULL FELD

A | Negotiations ae mectenon | | L l\‘ semnona || e N e || DR

Evaluation 9 Deployment Process | NTEGRATON I/ Sector & Sagrent

u Phase ploy Process Y pracess Process ¥ TEST(FAT) Priciks

Phase Phase ‘ Prickes

+ There were three (3) major phases of our AMI Field Deployment _ ' ' .
Project that included detailed planning & implementation of the work * These were the six (6) high level planning and project
associated with procurement through field deployment. processes that provided the detailed steps that moved through

) procurement to field deployment.
+ There were six (6) key processes that supported these three phases.

® 36 PEPCO 2 AMI 4% 3
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Project Scope. Phases Procezses & Timeline

PHI AMI Project Integrated Timeline EPH

Procurement through Initial Field Deployment PepeoHoldingsinc
ST 6067 70T BT WUOT WLAT TUNOT 12107 1008 2108 3108 4108 SOA8 S1A8 T8 RIS SI08 IS LIRS 12108 V089 2009 MM 4009 SI00 69 119 809 99 10008 1
12007 113002009

RFPJ‘E\"A'“L‘ATION PHASE |
{ [ | necomaTions fiase |
b4 v J
4012007 - 7/30/2007 73012007 - 1/2/2008
RFP Consultant Support RFP Creation Phase J
TA2008 - 4/152008 Kf!&’IWHI- W{”m
Response Eval Phase Contract Negotiations
‘ FIELD DEPLOYMENT PHASE
S{10/2008 - 7/27/2008
Short{List Splicitation & Integrition Phase L I w
N ]
117472008 - 9/30/2009
FXID;tI:ymnl Phase
A
/1512008 - 5/10/2008 41272009 - 11232009
ELT Recommendation - Short list \\H AMI Full Field Deployment Planning and Started
727108 - 82608 )
RFP/Evaluation Phase Negotiations Phase ~ FAT Deployment Phase 2
Apr 2007 - Jan 2008 Jan 2008 - Apr2009 Nov 2008 —Nov2009
= 4

Bl 37 PEPCO 2= AMI 7 #-ipli#da b 2R3

PHI Overview — Customer Breakdown EP} PHI AMI Deployment — Delaware Scope HPH|
Fepca Holdn: Pepco Holdings Inc

|+ Delmarva DE: (Am Deployed)
+ 312K Electric; 129K Gas
+ Delmarva MD: (AM! Planning)
+ 270k Electric
+ Pepco DC: (i Deployed)
+ 250K Electric
+ Pepco MD: (ami Partial Deployed)
+ 500K Electric
+ Allantic City Electric: Virginia
+ 540K Electric

New Jersey

Field Acceptance Test (FAT)
+ Tk electric meters

+ 525 gas modules

+ 25 repeaters

+ 10 access points

o New Jersey

Maryland

Full Field Delaware Deployment
+ 312Kk el meters GE & L+G

+ 129 gas modules from
Silver Spring Networks
(SSN)

+ 400 repeaters
+ 100 access points

PHI Ry Dty - Basedon o Cutomars

B 38 PHI FRixde 12 AMI R 3[RACE 53
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4PHI

AMI Delaware Deployment — Field Deployment to Activation

09/09/10 — 03/31/11 09/09/10 — 05/23/11 10/15/10 — 12/31/11
Field Deployment Network Optimization Route Activation
95% Saturation in Each Area 25 day process Per Area Driven by Bill Cycle; 21+ days per Area

Mass/Commercial Deployment: (07/12/10 - 03/31/11)
. §g¥1Region — 98% Saturated 09/09/10; clean up September/October 2010 — DPL deployment of remaining Jan — Mar

. New Castle Region Saturated — by 03/31/10 with clean up in Apr/May 2011
. Gas Areas targeted end of February 2011 — Optimistic — Meter accessibility
. Commercial Meters (non-MV80, etc) finish 12/31/10

Network Optimization: (09/09/10 — 05/23/11)

. Identify and remediate network communication deficiencies within each area of meters
. Verify network performance parameters fall within acceptable ranges

. Verify that the network is resilient to handle localized failures

. Create a performance baseline for the network

Route Activation: (10/15/10 — 12/31/11)

. Start Route Activation in first Bay Region area 10/15/2010
. Finish Route Activation in Bay Region 12/31/2010

. Continue o saturate the NC Region, Network Op and Route Activation - Finish NC Route Activation — Dec 2011

B 39 #FHPf &= (Delaware):f % ,« sz § 3

c
Central
Home ] AMI Collector I .
Svystem P i Operations
I yS Addressable P
P ub,_,- Electric / Gas
I / 3 F -~ :/pﬁya!e Operations
I . e ~ --Net"’or,r
~
Repeater IOptlon =~ -.9""%
S~
] PHI =
i Substation or s ———y
Refrigerato Other Fiber Option
| Facility Option AMI
l Head
I End I
I l =— d_—
Customer
wiModule I Operations
HAN . AMI LAN PHI WAN — Backhaul
B D
Smart Stat | Meter Collector | PHIHQ

40 PHI 2 3% 4 % sugticse 4
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Smarter Grids Involve System-
Wide Approaches

U'S, DERARTMENT OF

ENERGY | .

What is a Smarter Grid?
A smarter grid uses digital technologies to improve the reliability,
security, and efficiency of the electric system.

b Enhanced Performance & Diagnostics >
Power Plant Transmiission/Substation Intelligence Distribution Intelligence
i i Protection Automated Feeder Switches - Capacitor Controflers »

| Phasor Units » Based *
i Digital Disturbance Recorders « Imall’gm;E‘el:lmﬂiﬂ Devices Fault Indicators + Throw-over Switch & Network Pratector Menitors

image used courtesy of Florida Power and Light

(SMARTGRID.cov

B 42 EFRFET ML

nvestment

s DEFARTMENT OF =
3 Office o

ENERGY | oicos iy Grant Program (SGIG)

The Smart Grid Investment Grant (SGIG) Program
Seeks fo Accelerate the Transformation of the Nation’s Electric Grid
by Deploying Smart Grid Technologies and Systems

TOTAL 99 SGIG PROJECTS

SGIG Total Project Funding = $7.8 billion including $3.4 billion in Recovery Act Funds
SCOPE PROGRESS

Electric
Transmission Customer
System: Systems
$580 (7';.] $1,330 (17%)

Q102 0304 Q1 02 03 04 Q1 02 03 Q4 Q1 02103 04 Q1 G2 Q3 G4 Q1 02 Q3 04 Q1 G2 03 Q4

=g |
Announcement of selections :
I Progress as of June 30, 2012
Elactiic [ J :
Distribution Systems Completion of project plans i
$1.960
(25%:) s
Quarterly build i‘llwics updates
| -
@

}Serm‘-annuaF impact metrics updates

Smillien

@MARTGRI D.cov

[, RECOVERYACT SMART GRID PROGRAMS

W43 FREFETRAFTHSFS
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.S DEPARTMENT OF ‘

ENERGY | Sffccyof Fectichy Delivry SGIG Deployment Status

Total Investment in 99 SGIG Projects

(combined federal and recipient expenditures)
as of March 31, 2012

$6,000
10.8 of 15.5 million
residential and f’ E:ggo
& $5,000 commercial smart . —
S meters |
.._“E’. $4,000 ] s
2 5,628 of about 7,500 J
El automated switches and $3,360
= p— 8,768 of about 18,500
& automated capacitors
d 287 out of at least 800
2 g000 |  networked phasor aL.960 I
2 measurement units ; !
©
o $1,040
w3 51,000 .
$580
sz200 NN
s |
Transmission Assets Distribution Assets AMI and Customer System Assets

= Reported as of March 31,2012 = Estimated at Completion
(Sm MARTGRID oV

RECOVERY ACT SMART GRID PROGEAMS

Bl 44 FRFETERTADEP PHESS

32 SGDP Projects with $1.6 Billion Budget
Federal Share $620 Million/Private Share $980 Million

SGDP Recipient Types

) -4, Electric Co-
Smart Grid Energy Regional . 'ﬂiﬁ;ﬁf;' __—ops, 3.0%
Demonstration Smraga Demonstrations / | ‘
Projects. \

Technology

/Manufactur
ing

\ Company,
34%

10U, 41%

Total Value of §1.8 Billean,

Source: DOE Non-Profit

9%

16 Smart Grid Regional Demonstration projects are focused on advanced
technologies while 16 Energy Storage Demonstrations are focused on grid-scale
applications of energy storage

Source: www.smartgrid.gov

(SMARTGRID.cov

RECOVERY ACT SMART GRID PAOGRAME
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Exelon Generation

« Exelon Nuclear

- {7 reactors at 10 sites
- More than 17,000 MW of clean generation
~ CENG remains an independently managed joint
venture
- Exelon Nuclear Partners

+ Nuclear power development and consulting

+ Exelon Power
- More than 15,500 MW of diverse generation

- 186 hydroelectric, fossil, biomass and landfill gas
units

- 18 megawatts from two solar plants
~ Nearly 900 megawatts across 38 wind projects

IEC RS EF R R

AR WA R Y 3RA L (TS 4of] 55 “F7 0 BGRE

-\

IS

Exelon Utilities

e b Cam fL i
« 3.8 million electric customers :.-"
« Service Terrtory: 11300 square mies |
\

i

+ Peak Load!": 23,753 MW

[
1
/

=PECO. h | Exelon's group of
i G utilities is the lorgest in
+ 1.6 milion electric customers the nation, serving
+ 494,000 gas customers '

» more than 6.6 million
electric and 1.2 million
gas customers,

+ Senvice Territory: 2,100 square miles
+ Peak Load!: 8,983 MW

1
+ 1.2million elec-tri'cmwsiomers

700,000 gas customers

Senvice Terriory: 2,300 square miles \

Peak Load": 7,236 MW

A 1
I’ A .
« q
p, Wy, LR
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BGE Smart Energy Savers Program™ BGE Smart Energy Savers Program™

« AMI
v Aremote two-way communication system to all BGE meters
* AMeter Data Management System (MDMS) that centrally stores and validates all
meter data; system interfaces to several BGE applications

BGE Smart Energy

Savers Program (SESP)
+ PeakRewards

v Deploy next generation technology - smart thermostats and A/C load control
switches

v Targeting over 600 MW of peak load control-tripling the existing 210 MW of
capacity

' i + Smart Energy Rewards (SER)

3 * Hourly electric consumption data via AMI meters enahles new rate structures to
? reduce peak load demand
PeakRewardse Energy Efﬁtiency v Variations of time-of-use rates coupled with peak load reductions

Advnced
Meterng ~ SmartEnergy

Infratructure Rewerds .
+ Energy Efficiency Program

(M) (SER)
* Provide customers with energy efficiency/conservation choices that help them

Y save energy and money while improving the environment

“Stmart Grid

Tal ,Yc_'
1 ]
v by ,

0

B 47 BG&E Smart Energy & %3 Z P

Smart Grid Benefits

Reduced Peak Load i
=About 500MW of demand reduction
achieved through Smart Grid Energy Pricing

{Lower customer bills
+Bill credits through Smart Energy Pricing
+Energy conservation

Improved reliability ) ) Reduced O&M
~Automated outage reporting/faster restoratigg 3 Eliminates manual meter reading
Improved customer service *Reduces truck rolls for connect/disconnect

«Enhanced storm operations
Better capital planning

+Reduce number of estimated bills
+On-demand meter reads

Support for in-home networking .
displays Customer Operational °1m5r?ved gas and electric system
U dat th b models
\\ -Inizg:ed ct:fom::e Benefits Benefits *Remote voltage monitoring
Provides a ication network Social Reduced carbon emissions
that can be used to provide future Benefits «Lower energy consumption

Reduced need for power plants
+Peak load reductions

Infrastructure that can support renewable
generation
*Wind and Solar

Infrastructure that can support smart charging
of Plug-in Electric Vehicles

smart grid functions:
-Automated self-healing network
-Remote fault indication
+2-way capacitor control
*Reduction of System line losses
<Voltage optimization and
efficiency gains
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Organization Chart
Project Organizational Structure. . ¢ .- separate attachment

The SGl is organized by functional responsibility, but each project will be
managed by a single project manager.

Each project / release will have an independent. . .
. Budget
. Resource Plan

k]
Communications
ol drarogg
WG

. Project Plan

Progr am Managecs
«  SIRIUS Phase Review Ty P - ji [ @

. PPM Issues and Risks |

.. all rolling up into the larger Smart grid Initiative

‘ Archiact -
riaraet Foig R ey U s Kt
[0 nvescng ind mpding - Tarniths Gubar | o g
[rogam et Dievwta - Ches Yasen” Propedt Comocinmtor - Vecard
Frogmm Scopon — Damian Termes' S0 Corsirts = Javice |
[ Field Supgart O Compiarte - Sanice | Cosict S - AR Bt phsm
e Anaipat - Laucs Sides
| 4 Berery ‘ = Leus Yohinaes
i sroins o
I |
Bown Sabar

|rI|-n-a| |u.l-.m- ‘ |

B 49 BG&E Smart Grid 4 #2834

Smart Grid Timeline

00 | 20 2012 | 2013 2014

[ Customer Education and Communications

Network Deployment (24 months; approx.1200 data collectors)
May 16, 2011

MDM Core

Install i meter data system to
process legacy meter reads for Customer Care & Billing
system

A "
[ rri::mhe A am:"[;;"m and prepare for installation D,F Installation of AMI meters at residential and small commercial customer premisesﬁj f
AMI meters

End meter
deployment

Smart Energy Manager ploym
+Track and analyze meter usage, bill estimation, and energy profiling
*Rate ison and mobile i

AMI Register Billing

Enhance MDM and CC&B to process and bill remote

AMI meter reads

* Interval billing/Peak Time Rebate
* Proactive customer notifications

Smart Energy Rewards
+ SEM portal

Advanced Meter Capabilities
* Remote connect / disconnect
* On-demand reads and pings

AMI Meter Provisioning (C&1)
Prepare systems and processes for installation of
AMI meters and C&1 billin

_ Deferred
OMS [ Enhanced Event Processing until 2016
Event processing, such as outage nofification
and restoration

Bl 50 BG&E Smart Grid fad-pm £ “
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What is PeakRewards?

~ The PeakRewards A/C program is designed by BGE to help ease the "peak"
demand for electricity in the Mid-Atlantic region. It is part of the BGE Smart
Energy Savers Program®, which helps customers conserve energy, save money
and protect the environment.

~ When you participate in the program, you will help offset air conditioning
demand during periods of "peak" electricity usage, thus helping to reduce the
likelihood of power outages. As a reward for joining, you can save with bill
credits every summer during which you remain enrolled in the program.

~ Call 1-888-309-PEAK(7325) or Visit: BGESmartEnergy.com/PeakRewards

B 51 BG&E Smart Grid #aé & H P

Five Year Savings with the Programmable Thermostat

50% 75% | 100%

Cycling Cycling Cycling

Year 1 total bill credits & bonus |  $100 $150 | $200
Year 2 total bill credits $50 $75 | $100

Year 3 total bill credits $50 $75 | $100

Year 4 total bill credits $50 §75 | $100

Year 5 total bill credits $50 $75 | $100

Subtotal [ $300 $450 | $600
Thermostat & Install No out-of-pocket expense | $290 $290 | %290
Total Savings $590 $740 $890

Bill crediits are paid June-July-August-September. The value of the thermostat and
installation varies according to market pricing. *Savings vary.

B 52 BG&E Smart Grid F&#-3f iz 22 5
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Peak-Cost Mid-Cost

Summer Savings

June through September (¢ per kWh)
(Generation and Transmission)

Day

7 am
Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday
Compare

Winter Savings

October through May (¢ per kWh)
(Generation and Transmission)

Day

7 am

Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday
Compare

10 am 8 pm 11 pm 7 am

Peak-Cost
13.757¢

Low-Cost
7.670¢

Low-Cost
Low-Cost
Non TOU Summer Rate 10.034¢ per kWh

Peak-Cost Peak-Cost

10.458¢

Low-Cost
8.028¢

10.458¢

Low-Cost
Low-Cost
Non TOU Winter Rate 8.886¢ per kWh

Bl 53 BG&E P/ %

PeakFewards:

4 BGE Smart By Sonwns Progran®

888-309-PEAK (7325)

BGESmartEnergy.com/PeakRewards
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ACE/DPL Meter
Pepco AMI/Translation
Dale Gant

|Manager Meter Services
1 ®  Twoi2) Electric Metering Engineer - (1) Shared (1) Consultant/Cantractor
L
o ®  Six(6]Supervisars Meter Services - Twa for ACE; Two for DPL; One of DPL is reassigned to
l Gas IMU Deployment; One for Electric Meter Shop
I i ®  Two (2] Service Assaciates — Electric Meter Shop - DPL New Castle Region
ACE Shared oL | Tina Lioyd ®  One (1) Service Associated DPL Bay Region
General Supv(Gs) Weter Services General Supv (GS) 68 = 52 e
Meter Services Electric Meter Meter Services Moser Services e It Rincuhe (L e s
Field/Shop St Engineer Fieldfsnon | AMiMeter B Twenty Nine (29) Field Resources - Six Electric Meter Shop; Sevan Bay Region Meter
+ || Transtation Services: Eleven ACE Region Meter Service; Eight NC Region Meter Services
[ [ [ [ | ! | | ] |
\ \ | [ [ I | I |
DPUPepco DFLPepeo
OPEN DPUBepco DPLPepes DRLPepca DRLRepco PapoalDPL Papoo DR DPLPegco IRLY
At operation | | AMI Oparaton | | AMI Operaon | | AMIOperaon | | AMI Opsraten 178 Pepco TS - Pepco TS - Delmarva TS - Masy T bt
Analyere () | | Analysts (\OA) | | Analysts (AOA) | | Analysts (AOA) | | Analysis (AQA) Large Fower Large Fower Large Poer Market Reglster! bk Boglet
e uia Uie uia uie KRS0 Mvo0 WMvao IBIEE Register/13 8
| DPL/Papco DPL/Pepco DPL/Pepca DPL/Pepca DPL/Papco
| | open oPEN
AM| Operation Analysts (AQA) Li  OFEN e OFEN Ly oeN !
T/5 - Mass Market T/5 - Mass Market TIS - Mass Market [T/ - Mass Market T/5 - Mass Market
Under minimal direction, analysts are required to support the deployment and operations of AMI AgtIGOBIEE Seal e JIMIEE S Register/iB EE Repsler/B €
and the assoc/ated systems. The analyst is responsible for ensuring accuracy; completeness, and |

timeliness of data fram AMI and associated systems
Major position duties may include but are not limited to: | lati s

Supporting interim processes through deployment and initial operations | Under minimal direction, supports all translation tasks and complex technical tasks related to customers, requiring

| independent analysis and judgment, Communicates with customers by Lelephone, in person and/or correspondence.

| Displays knowledge of meters (both gas and electric) and metering devices. Processes Residential and Small C/I Surveys.
®  Perfarming analysis ta resolve business, technical, communications, and hardware issues | To provide caaching and support to ather co-workers in their duties as required. To assist field personnel when required
Managing and updating the Utility IC) (UIQ) Head End system

Monitoring perfarmance measures and Alarms, Flags, and Events {AFEs)

.

| Major position duties may include but are not limited 1o:
Create, update and maintain the translation system records (MV9(/IEE)

.

Providing reporting support 1o business units (e.g. billing, call center, meter services)

Validate, Estimate and Edit interval data for billing
Waork the failed validations for Interval Billing

Wark the Daily Failed Validations

Obiain all the meter data required for aceurate and timely bilks

Provide load profile data to customers (internal and external) in a timely manner.

Provide data and reports for all special handling customers.

AMI Deployment Project Sponsor and Business Lead (Full time) Dale Gant (Support
from Todd McGregor, Rick Conlin, Tina Lloyd, John S need, Russ Ehrlich, Cabot Wright,
Matt Lenzini)

» Lead and direct from a business perspective the implementation of the AMI

» Provide the tactical direction

e Manage the various thread leads (technology, end-point installation, MDMS, systems
integration, change management)

» Coordinating the engineering and overall performance of the AMI system, inclusive of
the FAT and the overall, post deployment system performance.

e Coordinating the deployment from an overall performance perspective and ensuring it
is doing what we want it to do from a day to day observation of how the meters are
registering and how the data is flowing into the appropriate systems

e Ensure the project is implemented per plan/schedule.

» Provide guidance to the format/design of the project Performance Reporting
dashboard

e Ensure completeness of Communication Plan to all stakeholders and authorized
execution on the plan for Field Deployment.

» Raise issues/strategic direction changes to the Director for help with resolution.

* Invoice approval, Change Control, PSA management
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Report on Project Issues
Provide updates on project status

Ensure adherence to statements of work SSN/Scope

AMI Project Manager - Project Controls  (Full time) — Tina Lloyd (Support from Barb

Dodge, Terri Michener, Dale Gant, and Leads)

Coordinate and facilitate the development of the Project Plan with schedule
Receive updates to the MsProject Project Plan from Project Lead and key team
members

Document and Track the Project Plan

Action Item and task tracking

Maintain the AMI Project Documentation in SharePoint

Reporting - Receive updates on the tasks within the project plan from Project Lead
and key team members to Report on Project Plan and Tasks

Track and monitor the status of reported Project Issues and ensure team leads are
maintaining the Issue Reporting log.

Support the development of the Project Performance Reporting dashboard during FD
Gather updates on project status from leads and document the Status report and
provide performance dashboard.

Send Status report to key stakeholders

Provide updates to the PMO

Assist with the development & facilitation of status meetings (requirements & topics)
Document regular team meetings and post

Keep team informed of Budget, charging and expectations from Accounting

Initiate and design the initial interim process design and ensure work is assigned to
key folks for implementing during FD

Assist and support the development of the customer communications of the Field

Deployment.

AMI End-Point Engineering and Procurement Manager ( Full Time) — John Sneed

(Support from Baob Ciritella, Meter Services, Gas/Ch  eryle Pringle, L+G, GE, Austin

International, SSN)

Electric meter planning forecasting

Meter procurement

First Article Testing

Meter/Module receiving, Shop testing and inventory
Gas Module planning, forecasting

Gas Module procurement, receiving, testing and inventory
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Meter programs, sample testing, removed meter testing

Implement the interim process for Sample Acceptance Meter Testing during FD.
Implement the interim process for Meter Program/Configuration during FD.
Implement the interim process for the Legacy Removed Meter Testing during FD
Implement the interim process for the RMA Process for End Points during FD.
Implement the interim process for E-Waste during FD.

Meter/Module Inventory Management process during deployment.

Report on Project Issues using Issue Reporting Log

Report on Project Risks

Provide updates on project status and work plan

Ensure adherence to statements of work L+G, GE

Participate in users group — e.g., SSN and Ultility initiated users group

Provide input to the development of the project Performance Reporting dashboard

(meters)

AMI Engineering and Technology Lead  (Full time) Russ Ehrlich (Support from Dale Gant,

Glenn Ferguson, Cheryl Pringle, Cabot Wright, Marti  n Andzulis)

Network coverage support of endpoints

HAN product development support

Support of customer complaint handling in the field

Continued system performance monitoring and reporting

System performance investigation

End to end component testing/validation

IMU product development lead

Support of IMU purchasing and forecasting

Meter program development and testing, including both lab and IT environment
Meter testing and troubleshooting

Monitor the Installed Meter/Module in UIQ and reporting.

Monitor the Installed Communications Infrastructure in UIQ and reporting
Head-End / UIQ performance monitoring and reporting (UIQ Administrator/Super
user?)

Monitoring UIQ for Alerts, Flags, Events and work with the Field Support on technical
issues and resolution.

Implement the Interim Process for Approving UIQ Meter Programs during FD
Implement the interim process for RMA process for Network Devices during FD
Report on Project Issues using Issue Reporting Log

Report on Project Risks

Provide updates on project status
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» Participate in users group — e.g., SSN and Utility initiated users group

» Provide knowledge transfer regarding monitor/analyze/resolve for UIQ monitoring
(AFE, tech issues)

» Provide input to the development of the project Performance Reporting dashboard

(system performance)

AMI Field Deployment Manager - Rick Conlin (Support from Glenn Hein, Ken Ferrell,
SSN)

AMI Smart Grid Network Communication Field Deployme  nt — Rick Conlin (Full Time)
Take lead on field installation of network to support AMI full deployment. Includes

acting as point of contact for SSN sub-contractor (KVA).

= Support the day to day field issues as the deployment begins. Coordinate
the resolution of field communication issues.

= Support labor relations working committee

= Ensure Engineering standards are in place for installing AP and Repeaters.

= Ensure job packets issued, processed and closed so that the accounting goes to
the right place.

* Ensure new mesh facilities are in GIS.

e AP and Repeater Make Ready work is completed so that the locations are
prepared to receive the device installation

« AP and Repeater installation agreements with Joint Use, Real Estate and ROW

* AP and Repeater installation/response/etc working with SSN/SCOPE (Build)

e Implement the Interim process for network monitoring and replacement during FD.

» Report on Project Issues using Issue Reporting Log

* Report on Project Risks

» Provide updates on project status

« Provide input to the development of the project Performance Reporting dashboard
(field)

AMI End Point Field Deployment  (Full Time)— Rick Conlin  (Support from SCOPE,
PHI Cross Dock Supervisors, Gas/Cheryle Pringle )

0 Take Lead on field installation of end point gas & electric equipment and
perform as installation contractor Liaison.
o Takelead on Managing Cross Dock support

» Electric meter installation — PHI/Delmarva installation/response/etc
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* Gas Module installation— PHI/Delmarva exchange/response/etc

« Implement the Interim Process for Emergency response, theft investigation,
Premise Electrical Exceptions

e Implement the Interim Process for UTC during FD

* Implement the Interim Process for Meter Reading during FD to support both the
HTA and the read on schedule read date.

e Implement the Interim Process for Customer key use during FD.

e Implement the Interim Process for DPL Gas and Electric Installs during FD.

* Implement the Interim Process for both Gas and Electric Periodic Testing during
FD.

e Implement the Interim Process for regular Meter Work, business as usual, during
FD.

* Implement the Interim Process for Field Premise Exceptions working with SCOPE
Services during FD.

» Report on Project Issues using Issue Reporting Log

* Report on Project Risks

e Provide updates on project status

PHI Field Support / Cross Dock Supervisor  (Full Time) — Stan Mohn (NC) / GA
Rickwood(Bay) (Support from Field Resources and Gas Operations, F  ield
Supervisors from each District,)
e Coordination with SCOPE Services Supervisors and resources for field response
during FD.
» Field Response for Electric meter installation exception response
» Field Response for Gas exception response
» Field Response Emergency response, theft investigation, Premise Exceptions
» Field Response/support for UTC from Back Office
» Follow the Field Support Interim Processes for Emergency Response, Theft
Investigation, Premise Exceptions and UTCs.

* Report on progress, issues and risks

UIQ/MDMS/IT support and System Integration Lead —

= Cabot Wright/Martin Andzulis  — Application support - point person for
UlQ/hosting/infrastructure issues related to UIQ. Ensuring all hosted environments for
UIQ are established and then later bringing it in house.

= Matt Lenzini — ADSI — Automated Deployment System Integration

= Andrea Turley - CBSI — Customer Benefits System Integration
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Change Management: (3 Level Components)

1) AMI Change Management Lead (internal focus on em  ployees) — Sherri Stewart

(Support from Corp Comm, CRM, Noelle Robertson, Pro  cess Managers, Tina Lloyd,

Jocelyn Platt, Training)

Communications - Internal with support from Corp Comm for external

Business Process Changes — Organizational and Job Design implications and

planning

Business Process Changes — Labor Relations implications and planning

Ensure that training plan is executed on a timely basis

Report on Project Issues

Provide updates on project status

2) AMI Customer Communication Management for FD - Bill Yingling (Support from

Corp Comm, CRM, Noelle Robertson, Process Managers, Tina Lloyd, Jocelyn Platt,

Training)

Communications - External with support from Project Team

Implement and deliver on the External communications plan (e.g. Initial letter, door
hangers, notifying authorities, media, etc)

Report on Project Issues

Provide updates on project status

3) AMI Training Design for FD — Jocelyn Platt (Support from CRM, Noelle Robertson,

Process Managers, Tina Lloyd, Project team, and Tra  ining)

Design the Training materials to support the Interim Processes for FD
Deliver the materials for the Training on the Interim Processes for FD
Coordinate plan for training delivery

Report on Project Issues

Provide updates on project status

Billing Services / Exception Processing Lead (Full-time plus resources necessary to

address 5% exceptions on a daily basis) —  Steph Wright (Support from Billing Services

resources assigned to the project)

Implementing the Interim Process for Back Office Exceptions during FD.
Develop report of back office exceptions to support the Project Performance
Reporting Dashboard

Leading the support team working on exception processing

Analyzing and reporting on all activities

Follow the Interim Process for UTC'’s during FD
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* Follow the Interim Process for Customer Refusals during FD.

» Follow the Interim Process for Field Exceptions during FD.

e Coordinating field activities with Field Support/Cross Dock Supervisors

» Report on Project Issues

* Provide updates on project status

» Provide input to the development of the project Performance Reporting dashboard
(back office)

Customer Care / Call Handling Lead — Doris Negron ( Support from CRM, Process
Owners, Tina Lloyd, Field Services, Orders Processi  ng, and Claims)
e Implement the Interim Process for handling Claims during FD.
* Implement the Interim Process for handling Inquiries during FD.
e Implement the Interim Process for handling SLG’s during FD.
e Follow the Interim process for handling Key Accounts during FD.
» Follow the Interim Process for handling back office, field and billing exceptions
during FD
* Implement the Interim Call Center Integration process between SCOPE and PHI
during FD. ( e.g. Transferring calls to and from call centers, etc)
* Follow the Interim Process for Call Wrap up during FD
* Follow the interim Process for handling Customer refusals during FD.
» Report on Project Performance relative to deployment impacts to the call center.
» Report on Project Issues

e Provide updates on project status

Customer Escalation Team - Vince Jacono (Regulatory & Executive Customer
Response team, Support from CRM, Process Owners, Ti  na Lloyd, Project Team, SCOPE,
Field Services)

* Implemented recurring meetings weekly

» Reviewed all project customer complaints and claims

* Responded to customer complaints and claims

Procurement/Supply/Contract Management (SME —as ne  eded only) Barb Dodge, Joe
Riding? (Support from Dale Gant, John Sneed)
Barb Dodge :

e Budget tracking and monitoring

e Accounting monitoring and tracking

* Invoice processing

* Invoice and PO tracking and monitoring
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e Implement the Interim Process for SLG Reconciliation during FD.

e Implement the SLG Reconciliation Process during FD.

Legal (SME — as needed only) — Jack Strausman
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