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A Post-Embargo Energy Efficiency Professional:

> Began careers in 1973-80 Gulf War/Oil Embargo/OPEC crisis.

» Hot Cycle: Soft Energy Path 1980’s:

- for 1sttime in 100 years - economy grows faster than energy use.

» Cold Cycle: Soft Energy Market 1990’s:

- dot.coms, deregulation, anti-conservation politics

» 2000 — 2007, lights out in CA, Midwest! ...Prices! ...Mideast!
and finally, recognition that Global warming ...is not a good thing!

» Which brings us to 2008 and beyond....




The BIG NEWS: Consumers, Business and Government are
All Embracing New Alternatives to meet Resource Needs

» Building power plants alone (any kind) won’t work.

- Recognition that we must look to consumers to help
achieve energy balance.

» Consumers are demanding lower bills.

» Environmental stewardship is now a universal priority.

@ Incpntives \-\
© Dynamig Priging Programs L
© Demend Bidding \'\\

A Perfect Storm Requiring Innovative Resource Strategies




The lowest cost, largest resource for closing the gap
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A Top Tier Option:
Providing consumers with energy diagnostics, feedback, control
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Smart Grid/Smart Home/Smart Customer
> Vision:

“Enable responsive, smart energy environments that are
gracefully integrated with people.” *

> Economics:

— Costs $150-$200 per home for smart meters

- 60-100% covered by operating benefits: remote/frequent reads,
monitoring, control.

- $25-$50 annual resource benefit from hourly pricing.
— Potential 2x to 4x benefits with analysis, home controls.

- Typically exceeds all renewable potential.

*6/26/2007 - meeting on Industry standard HAN development
- PG&E, SCE, and SDG&E — presented to CPUC and CEC

Adapted from Texas PUC Smart meter Ruling - May 2007




Is this Data Access?

‘RunDetails.aspx?sk =1001&mod id=100060 - Microsoft Internet Explorer

File Edit “iew Favorites Tools Help |
QBack -~ &3 - [x] [2] ._f,\J|,OSearch <+ Favorites 42 | A~ = I.f)_-l - )

Address @ http:fflacalhostievs/RunDetails, aspx?sk=1001&mode=1&id=100060 j Go | Lirks **

[
View Details for VALIDATION_100140_6

Use this screen to view and export the messages specific to the run you selected. vou can also toggle to Task Logs and Error Logs, if available.

Manage Runs * Wiew Details

Run Name Schedule Name Scheduled Start Time Actual Start Time Actual End Time
. VALIDATION_100140_6 SCH_WALIDATION_100140_6 11/3/2005 9:12:46 AM 11/342005 9:12:49 AM 117372005 9:12:52 AM

Progress: Message Text: Severity:
| | I~ Fatal [~ Warning [~ Inforrmation [~ Error [ Surmmary [ Debug

Date posted from: Date posted to:

Display: Mitems m | u Items: 1-14 of 14, Page: M of 1 m u
|

o Severity Date posted Progress Message Text
I DEBUG_Low | LL/3/2005 0 PK_SCHEDULE.P_GET_SCHEDULE_OPTION parameters: (PN_EW_ACTIVITY_ID_IN=100141) |
- 5:12:50 AM (PM_ev_schedule_id_IN=9086) (PC_RESULTSET_OUT=) (PN_RETURN_CODE_OLT=)
11/3/2005 . .
I DEBUG_HIGH | HWAA0S 0 DIS000005: ENGINE task starting.
I DEBUG_Low | LL/3/2005 0 PK_TASK.P_GET_TASK_INFO parameters: (PN_sv_ACTIVITY_ID_IN=100141) (FN_sv_TASK_ID_IN=4155)
- 5:12:50 AM (PC_RESULTSET_OUT=) (PN_RETURN_CODE_0OUT=)
I sUMMARY élig’fggﬂfm 5 ENGOOO00T: Starting EXECUTE_STORED_FROCEDURE engine for task WALIDATION_100140_6 .
I DEBUG_Low | LL/3/2005 0 PK_UI_DEMO.P_EXEC_WAL parameters: (PN_EV_ACTIVITY_ID_IN=100141) (PC_RESULTSET_OUT=)
- 9:12:51 AM (PN_RETURN_CODE_OUT=)
11/3/2005 . _
O INFORMATION 2112151 AM i} Row 14 missing data. Need to estimmate.
[ INFoRMaTION L1/3/2005 0 Row 15 missing data. Meed to estimate. =l

@ Dane I_l_’_’_|_|9 Trusted sites
t{startl J @ & J I@ http://localhost/evx/... L2 %




Or Is This Data Access?

Jon Doe Service: ELECTRIC
1235 SOMETHING AVE, CITv MAME, 5T 12345 Meter nurmber; 1234567
Print || Close window
n-m Load ﬁna'VSIS Time-of-Use Program
Check out your metered data and load analysis
tips, below. To change Meter, Graph or Date, \rrnaclu-lstc?’:!:degfgﬁl s;ﬂ“;fﬂ?; ﬂI;EYDFLiI;d
malke your selection and click "Wiew graph” to see L '
reslis, out how to enrall in time-of-use,

234567 - eectric w] | Daiy Totaont —Ja] | 12 3] wov zoos
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Look for trends or anomaolies in the actual daily usage bars, relative to one another and to the average.

Does a bar stick out as particularly low? Was there some particularly good energy pradice on that day

that can be applied to others? If a bar is particularly high, were there energy practces that can be

avoided?




Or Is This Data Access?

Breakdown Context

Carbon Reductions B Usage

[l Carbon Offsets
In Tons of Carbon
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See More Detail




Smart meter/network technology-
some Data Access key questions

Consumer access —what, where, how?

Thermostat/control point access — whats needed,
what network, who controls?

Data access - how much/how fast?— Consumer, Dist.
Utility, 39 party?

What data access do distribution utility systems
require?

Which decisions are the big ones up front
and which can wait?

Bell Canada EE in a box solution




Data Access via Web Dashboard — even with monthly billing,
proving to be a low-cost way to improve the cost-responsiveness of
energy consumers.

How does my current energy use How is energy used in my home?
compare to last year's? 3l 5

Total Costs 2/3/2005 to 3/7/2005

Energy Use Comparison
B Electric Use (kWh) ™ Gas Use (therms)

B Heating 584
H Hot Water $26
= Other S14
T 840 B Lighting $12

B Food Storage $8
L]

I 100.41 I 101.28 Gooking §7
T 1

- -
March, 2005 March, 2004 = Total ¢ Electricity " Gas

Bill History : i Home Profile

Wiews and graph up to 24 months of infarmation from Flease complete the Home Profile to oet a graph of vour

waur hills. personal energy Use

Meter: 698973 - Electric ,v; 102 MAIM ST

How does the cost of energy used in q i i 2
e e o e When is energy being used in my home? i Graph: |Daily Ensray with Ternp. »| bpate: [aprzoos w2z v
e oo B BT ‘Wiew/Update graph
Total Costs 2/3/2005 to 3/7/2005 " Total
$139 o Daily Energy with Temperature
Avg. Home 37.5 Aug Temp B on Peak " Off Peak
Uses v Uses
Ener gy EE———— 0
KWwh amp (* F)
- 225 aT5 1%
$150 15
My Home
7.5 4 88
= Total " Electricity " Gas % Sun 'Mon | Twe 'Wed' Thu | Fri | Sat
| 22.5 - e
Your home used more energy than the average similar Select a Meter: | H07S077115 - Electric v

home. Click on the Find Ways to Save tab at the top of

this page to get specific recommendations for reducin ) I I I I l I ~ a4
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: Create iy own graphs to learn how | USe energy I I
75 22
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e Recycling CFLs: Here's a bright idea. Learn

Choose a period: @ Billing cycle (O Month (O week

Look for trends or anomalies. For Summer days, expect to see rising bars and rising temperatures,
and “spikes” an particularly hot days. In Winter, expect higher energy with lowsr termperatures.
Look at the two hottest (or two coldest) days. Are the sneray bars similarly high? Are they
dispraportionately high? If your biggest variations are associated with weather then energy
management attention on heating and cooling systems is well-facusad. If not, then you'll need to
look at other systems to improve and/or explain your energy usage.

At some utilities, over 30% of all customers are regularly visiting
Utility-provided Web customer dashboards, today.




Examples of model-based audit and bill analysis
Web Dashboard Components:

Relation of Value to Cost - _
Control Options

Current Bill Analysis

These results are estimates based on your bill, weather
for the month and Home Prafile information you have
prowided.

How | Use My Energy

Mise.
a3 Cooling
Laundry
Food $19.34
Storage Hot Water

Estimated Appliance Costs for This Bill

‘-IEI What are my top ways to save?

Explaining Bill Changes

Benchmarking-

Least
Energy Use

Average Home Maost
A Energy Use
A

P|

Savings Annual
Opportunities Savings
Weatherization

Contral air leakage $89 - 148
Lighting

Turn off lights when not $6 - 47
inuse

Heating and Cooling

Seal leaks in ducts $41 - $68
Install 2 programmiable _
thermostat $13 - $22
Detailed Analysis

Find more ways to save

124 Samething Ave, City Name, 51 12345
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Important information about your 10/21/2002 bill is given in the Bill

Highlights section below. Click on any of the highlights to get more
details. Your bill has been compared to a previous bill to show how much
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things have changed. The results of this detailed comparison are given in

the table below.

Selected Bill: [10/21/2002 =

Compare with: ILast manth: QKIQKZDDZj

10/21/2002 Bill Highlights Print Summary Reportl

i’ Energy Charges: Your energy charges were $35.88 higher for this bill,

the previous bill,

§107.86
Your cost . .
i Gas Rate: Your gas rate increased this month,
Compared to similar homes, your total enengy i/ Weather: The weather increased your bill $10 - $19.
costs are below average.
i’ Billing Period:

& longer billing period increased your usage for this bill compared to




Strong evidence that Diaghostic support works...

> Methods are well understood and tested.

> Multiple studies show conclusively that customers want this
Information and find it useful.

> Incremental customer response remains to be proven,
but meta indicators are a minimum 3-5% direct energy impact.

» Reductions in billing and customer service costs offset most or
all of the marginal costs of diagnostic support on the bill.

BUT —

there is much to be learned about how to be most effective.




The Customer Side of AMI: 2 strategies

1: Smarter Customer Strategy

> Price-based demand response, using time-differentiated
rates, which requires AMI.

2: Smart Grid Strategy

> Push-button Control-based demand response — The
Utility monitors and controls end use equipment.

— Interval meter reads not essential.




Smart Grid — Utility Private Network Architecture -
utility provides meter-to-devices communication/control

[ . !
I 1

Utility-network . Customer
devices in home @

Utility-side




Do we want “Smart Grid” Device Control?

> End use equipment is visible and controllable by utility—

> “Smart Grid” is more dispatchable (perhaps) and
therefore can replace spinning reserve
..but some find it kind of scary.

o I ey
f‘q’ﬁuf’ i

Resistance is Futile

Prepare to be Assimilated




Smarter Customer: AMI/Price option

> Theoretically, the same result occurs with price as a
boundary providing some privacy.

> Time-based rates are more fair, and some would argue
Inevitable. A Supermarket Analogy

- But, how certain is it that customers will respond?
—~ Or are Time-based rates just too complicated?

- Will customers, or their devices, respond?
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As the results of each new pricing pilot become available, a
common story is developing:
Customers respond to dynamic price signals

Peak-Period Reduction on Critical Peak Days

14 - 13.1

11.9
11

Percent Reduction In
Peak-Period Energy Use

CA SPP AmerenUE Anaheim Peak PSE&G
Time Rebate

Price Ratio: 4.1:1 4:1 4.6:1 6:1




Customers respond to dynamic price signals, but
they respond more with information and/or controls

Critical Peak Impacts By Rate Treatment
Hottest Critical

Average Critical Peak Day — Year 1 Peak Day *

50% 47.4%
<
o
= 40% 34.5%
=]
e
i Critical

o/

B 30% o Peak
o Critical :
e Peak Variable
X~ 20% ea With
© 0 Variable A ted
Q With c Ort”ale

10%] Automated ORECIS

Critical Controls
Peak Fixed
0%
Time of Use CPP-F CPP-V CPP-V
TOU

Source: Statewide Pricing Pilot Summer 2003 Impact Analysis, Charles
Rivers Associates, Table 1-3, 1-4, August 9, 2004.




Will customers respond to their energy bill?...

Yes —regardless of how complex the rate:
If they understand the implications of their choices.

» Example:

What happens to my bill if | turn off my lights during the day
(hot summer weekday) , or turn up my thermostat?

Without diagnostics, almost
no one knows the answer
to that question, even on a

simple rate.

With diagnostics, customers

will see what they save,
regardless of the rate.

The impact of time-based

rates is simply: that they

will save more.

) EBiSoN save Peak Energy - Save Money

e R A PO 4L G Eaving money and Peak Power makes good sense.

To rach your goal of 1999 KWh, you nesd to shve An saStional 609 kWh. Tatal value of your

1. Peak Energy Is Dxpansive. |:. Save Money by Using Less Peak Power -
Uses it wrisely | Especially

on Critical Peak Days. S,
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mWMWMMm
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2004-2005 CA Internet Dashboard Results

_|EDISON Save Peak Energy - Save Money

An EDISON INTERNATIONAL® Company Saving money and Peak Power makes good sense.

> 46% stated that they took e i s 20 € e |
actions to reduce peak usage. —

123 SOMETHING AVE, CITY NAME, ST 12345 Meter number: 1234567

To
pPo

» Statistical reduction in usage print__|[_Close window

. . . 1 1
during the peak period in both v S e Time-of-Usc Proatam
Check out your metered data and load analysis
tips, below, To change Meter, Graph or Date, - :ﬁ;;?_;lcdegf;ﬁl soanvi.:aifnﬁao% fII;EYDFLiI;d
ears make your selection and click *\iew graph” to see A '
- results, out how to enroll in time-of-use,

Here's how much you'l save by shifling your use 1o the "off-pesk” period.
01 c
[s)
[v)
005 | - 5 Annual Savings from shifting use to off-peak period
A Vo o
g | >\D//\ A i % : i Annual Annual Annual
5 ° TN\ Y N Vo P /‘\ D/ o Ewntday On-peak Off-peak cost Savings
E W Y/ A e :‘ S\ /e —.— Weekend day ﬂ"
= \ S \A‘ /7 5 - - - .Peak Period Start co
§ -0.05 7 7 \ :\j \;//':' o - - - .Peak Period End 3| 5h
" : g owwers or baths -
01 A . 7 m taken: s - A
o \?/ : ]
ois 2 h Dishwasher loads: § 54 § 52 332
0 2 4 6 8 10 12 14 16 18 20 22 24
Time Clothes washar 5 3 if 550
lvads:
=
Clothes dryer loads: BB 33 323
O
Hours Pool Pump is § 443 ¥ 374 $ 169
Funning:
]
Total 3782 N %299
[] Run your pool pump less $190 - 230 234 kWh

The National Spa and Pump Institute recommends that
you fully filter your pool water once per day. More...




Customer interest levels from 2004 Cal statewide survey
for various types of support to dynamic pricing:

100%

80%
60%

529 46%

40% -
20% -
0% A

VA%

20%  18%

. 38%

Customized Energy Energy Display+ Interactive Web-based
Analysis*+ Controls

O Residential n=400 @ Commercial n=204




Data for Customer Service Applications —
Daily system reads are enough
MDM with model based analytics

b ANl About My Bill » BE Choose -+ Detaded Bl Compansan -+ Analyze Usage

Jan Dae ACCount smber:
123 Something Ave, City Name, 5T 1245 L2456 T
A0 ] Habits | . Home - Repity

I Bills Compared: 10/21/2002 and 09/19/2002

How weather

:C e affected your
Tl bill

wWeather

When weather i3 colder, your haating Heabing decreasis, & £13 - 22
systern will ute mare energy to keep your Coohng morease: e
home warm. Heatng useally makes vwp a warmer weather
large part of the energy bill, So, very cold Appliances
weather ususlly means higher than norrmal Appliances sdded: #5115
engrgy balls, Remamber, sven f your home = New freezer, new
it heated with natural gas, your heating refrgarabin
systermn alvo uses electncity to run a fan or L Living Habits Mane
Ll Home Changes Mone
Extremaly hot weather can significantly raise
energy bells in the summer. This i3 l:pl:u"r a—
true in homes with central sar * 12 Achal:
however, room sar conddsoners, uimnfm. e +50
and other types of fans alo tend bo be used
- “t::h“ weather, Tou've explamed B2% of the mdresss in

gat charges due to higher usage.®

*Estimated: Our estimate of the impact of
‘weather-related and other ussge changes on
your ball.

*Actual: The impact of the actusl usage
change between the two compared bals,

P Back ath Firid out how affected T
Questons e st o pplinces foue b

Time of Use Details Ll i
Full Name | Account: $599959590 | Bill Date: MM/DD/YY
123 Main Strest, Idaho | Electric Metar: 9999500 - Rate Class: 300K i“"p

This service i on & Time of Use rate, This means that the price charged varies depending o n the
time of day that the energy is used. This rate is alse s=asonal, 5o the Time of Usa schedu le is
differant depending on the season. Thess charts show the percent of your usage that oce urred
during each Time of Use period. Peak energy is the most expensive, 5o the average ¢ ricz of
enargy is usuglly higher for the bill with the larger Peak perce ntage.

MWOTE: The charts anly include usage for the Time of Use season bebween June 1 and August 31

Selected Date: TI7/2005 Previous Daee: 6/3/2005

B On Peak B Off Peak B Mid Peak

Selected: Previous:

7/7/2005 6/3/2005

On Peak Usage (KWh) 14
Off Peak Usage (kWh)

Mid Peak Usage (KWh) 5

The time of use pricing is in effect for the summer saason only. The tme of use periods are:

Summer Season : June - August

On Peal: Weekdays 1 pom. bo 9 pm.

Off Paak: 9 pom. to 7 a.m. and &ll day weakends and hol idays
Miid Peak: Weekdsys 7 a.m. bo 1 p.m.

Winter Season: September 1 - May 31

More Information

Electricity is most expengive during the hours of peak usage, L. when sveryon & uses
&t the same time. You can save money by changing the times you use your

hu.nm appliznces. Check the seasonal information above o determine your off peak




My Bill-to-Date

WESNTHNY My Home

Bill Center
Welcome JOE & JANE USER! Today is Tuesday,
March 6, 2007,

1

Account Summary
Q992439

Account status as of 47222005

Last Payment
Received 4/16/2005 - Thank you! $62 .49

Account balance

Bill Summary ending

$78.24 ...as of last bill

4f22f2005 Wiew this Bill
Previous balance $0.00
Tatal current charges $76.24
Amount Due 57162005 $78.24

“au can pay future bills anline by registering for
our E-Bill onling payment service, Reqgister Now!

Bill Highlights
102 MAIM ST

¢ ¢ ¢ ¢

Other "non-energy” charges were § 25.00
higher in this bill.

Your energy charges were § 9.25 lower for
this bill,

vour electric usage decreased for this hill,
The weather decreased your bill by £3 - $5.

Other Electric service charges/oredits were
0.27 lower for this bill.

This bill contains a correction to electric
charges due to previous estimated readings.

Bill Analysis
Still have guestions about this bill? Find out more

about why yvour bill has changed.

How does my usage compare?

102 MAIM ST

Find ways to save  Improve My Home

Learn about energy

How does my home use energy?
102 MAIN ST

Electricity Costs 3/23/2005 to 4/22/2005

¥ Lighting $17

B Hot Water $10
Food Storage §8

B Heating §7

B Other §86

B Cooking 55

Electricity

Control my costs!

Lighting is vour highest energy expense.
Click Find ways to save to get specific
recommendations for reducing your energy
costs,

How does my home compare?
102 MAIN ST

Electricity Costs 3/23/2005 to 4/22/2005

64
Avg. Home
Uses - Uses
S SR %%
Energy ———————— —————— Energy
853
My Home

Electricity

Congratulations! Your home used less
energy than most of the similar homes in
yaur area.

When does my home use energy?
102 MAIN ST

Usage Since Last Bill +J-
Tour Estimated Bill To Date: $27.32

Save Money with Your Advanced Meter!
Cur Load=hift Calculator and Appliance Tips
can help you find savings on your time-of-
use energy rate,

When does my home use energy?
102 MAIN ST

Usage Since Last Bill +J-
vour Estimated Bill To Date; $27.32

Save Money with Your Advanced Meter!
Our Loadshift Calculator and Appliance Tips

can help yvou find savings on yaur time-of-
use energy rate,

When does my home use energy?
102 MAIN ST

Usage Since Last Bill +N—-
Your Estimated Bill Ta Date: $27.32

Tour Current Average Daily Expensea:
$2.43

Your actual meter reads: The calculations
are based upon your actual automatic
rmeter reads, up to the end of the day on:
6/18/05, This represents 12 days of your
current billing cycle.

Save Money with Your Advanced Meter!
Zur Loadshift Calculator and Appliance Tips
can help you find savings on your time-of-
use energy rate,




Rate Comparison Analysis

Is this time-of-use rate a good fit for me?

'
Join Do Sarvice address at:
_hocount #: 1d3aser 133 SOMETHING AVE, CITY NAME, 5T 12345

Rate Comparison Calculator

Lise this calculator ko compame your current rete against new, enangy-
efficient retes. You will gel eslimeated costs and Savings for & home like
yours, plus energy-saving Hps,

Meter: [Lactric - 123455 %] Mew Rater |wrz = Update | Export |
s y
MY LIFESTYLE PLAN ANNUAL COSTS COMPARISON
Select your main heating source; & 1u; )
Ebectteay i

Select the option that best describas 8-
your hame | Llestyla: g
N Ceniral Air K .y
Salect your lifastyle savings affort: 17
i~ None [i ] =
~ La |

w- [i ] | N_/
i Medium
- High @ — |

O e WEW RATE
CURRENT LEAGE HEW USAGE

& Annual Costs ™ Annua Usags

Your estimated $44 nu
annual savings: -
You oould san up o 51200 annial iy by
wafiching oy yiur rala, bul sesking fo changss.
L B0 P yOU LS RN,

Aboul thie Rily

Sarvice sddrass at:
133 SOMETHING AVE, CITY NAME, 5T 13345

Rate Comparison Calculator
Use this calculater to compa’
efficient rales. You will gel es
yours, plus energy-saving bps,

ur current rate against new, energy-
aled cosls and savings far a home like

sas00 |

o §12.00 anrwsally by
P, v Sroak o Pa Cha gt

.

C123955  w| Mew Rate: [wrz [ update | . Espart
YLE PLAM ANMUAL USAGE COMPARISOMN
"""""""""""""""""" 10 Currant Usage
In hetating source: & W Sew Usage
wwh |

n that best dascribas 100
eshyle: 6

i L]
‘estyle savings effort:

O nPeax " GOff-feak T Total
 Aneual Costs @ Aneunl Usags

Additional Stats

Currert Usage | Mew Usags
S0 kW 3B kW
40 L

Demard:
an-Peak: [% of Tatal)

About the Rate™




Data for Distribution Business Applications —

Daily system reads are generally enough
MDM with model based analytics

3 Profile Administrator - Microsoft Internet Explorer

File Edt ‘“iew Favorites Tools  Help

A Back v =p - @ & | @Search Favnrites @ | %v § cg

° Rev e n u e AS S u ran C e Address I@ http:f flocalhost/evzkfevprofieadming profileadrministrator, aspxrenvironment=ev2kiservername=localhost

Scenaria Itests[W a1] ¥ | Case: |1D1- From 4/1/2002 12:00:00 A To 1./1/40001 2:DD:DEj Options |

> CO m p I eX B I I I i n g save | Expot | unaa | [oor o vaue | x| pate | | Loat | x| 1o ton-cutier |

= ALLSEASCHS Season : ALLSEASONS Day Type : WEEKDAY Profile Var ID 3740
= WWEEKDAY
@ @ Hour Std. BEror= 0.696 R2Z=0.894 FStat = 511850

> Forecasting & g
Settlement 9 raus

- § Hours aza| ™ .

- § Hourg
. - @ Haur?
-~ model, aggregation & e

profiling i
- § Hourl3

. Distribution Asset -

Analysis g o

& Hourld
- Hourz0
- § Hourz1

- Hourly load on any s
point on the network

2.0

Load Shape I Results




Vision — Utility Web Workspaces connect to network-
enabled thermostats, water heater, pool pump, on request

A

7

1PM

ZPM

3PM

4 PM

5PM

8PN

7PN

73

= Very warm
== Typical day

<< Previous |

Please make these changes to my thermostat. | can

override these settings at any time.

Continue @

=

Enargy Monitor




Vision — Data Access is on Public IP Network -
hourly meters, communicating daily to utility is sufficient —
all home network equipment owned by the customer.

Customer-side

Utility-side




Vision — Collaboration of Utility and Market Workspaces-
controlled by the customer.

- zTT Device Customer-side
Utility’s Workspace
Web Workspace

MDM CRM

Utility-side




Vision — customer/home network has access on demand
to real time, high frequency meter reads

. zTa: Device Customer-side
Utility’s Workspace
Web Workspace

i
‘ MDM \ CRM |

Utility-side




Vision - Applications for the Smart Consumer

» Utility, thermostat, appliance, Google, etc.
make app.

> View on home PC, work PC, TV, cell phone (at
least until next year).

Application ideas:

> Make my AC, water heater, pool pump,
refrigerator use pattern smarter.

» Find out what anything costs to run.

Bill's Annual Carbon Reduction

> Choose the best rate for me.

Breakdown Context

Carbon Reductions B Usage
W Carbon Offsets

> Choose atheme — understand the
consequences- do it (ie. More Green)

In Tons of Carbon

28 EEEED 10

{18 tons Reduction)
(40%) Future

> Sell a DR option. s s

See More Detail




Meter on the Public Network?

Utility-side




T TR A ) W T




Technology Companies with Data Access interests
may include:

» Green technologies - ex. Appliances, lighting, heat, AC

> Innovative information - Websites and Web Gadgets

- Web 2.0 Social Computing

SXSW Carbon Tree

ﬂ/ 56 people in our tree reduced:

- Application Service Provider model

&
4 103 + 51 = 154
« E-Commerce model ks Ot Sy M
Qur Impact:
o A D m O d el ‘B 227 wind Turbines erected a year

> Energy Efficiency Home Network smart devices, enabling
software.

- Home Network Equipment Box of stuff
-« Components, network cards

- Green Energy retailing

- Network Operations — Enterprise software




Bus. Strategies building on data access

> Industrial : MS, Google, Apple, GE, Honeywell, Carrier

> Academic/Research

— ex. MIT I12E (Intelligent Infrastructure for Energy Efficiency),
managed by Neil Gershenfeld of the Center for Bits and Atoms/ Media
Lab, as a cross-campus activity.
» Economics/Policy Users
— New utility regulatory models: ex. Duke Energy Save-a-Watt.

- “Big-bold" energy efficiency resource planning — like CA




Things we know, and don’t know

» Customers will use the Internet, understand, and respond
(>50%) IF we make it easy for them.

- Effective communication is an emerging skill = Web approaches
add flexibility and ease of upgrade.

> Over the life of AMI, we can’t anticipate how, when, or where
customers will prefer to communicate.

- We didn’t anticipate the current trend towards use of work
Internet for home applications, nor use of cell phones for email
and Web transactions.

» We CAN anticipate adoption of Home Networks, but not the
speed of adoption.

- Momentum and business interests favor early adoption of
Internet addressable appliances and controls.

- Remote monitoring is a strong driver, which suggests that in-
home only meter monitoring approaches are too limiting.




What | think *

We urgently need meter systems to be hourly cash registers

— it costs little beyond operating benefits ($2-$3meter/year)
and only time-based pricing makes economic sense
($25-$100 resource benefit per year).

We can anticipate that the customer’s display of choice will
connect with the Internet.

- Web systems are low cost, flexible, easily upgraded, promoting OPEN,
Non-obsolescent customer connectivity.

We can count on the market to develop and promote Internet-
addressable displays, controls, and home networks.

However utility time-based rates, Web-based customer
workspaces, and communicating meters and thermostats
will encourage the market to move faster.




