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Reducing Local
Greenhouse Gas Emissions

* Fort Collins is a national leader in reducing local
greenhouse (GHG) emissions.

» City Council policies support GHG reduction goals.
« 2008 Climate Action Plan
2009 Energy Policy

* Policy helps advance economic and environmental
sustainability.

City of
Foif?t Collins
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Council Goals

2008 Climate Action Plan

By 2020, 20% GHG
reduction below 2005
levels, 80% by 2050

 Advanced Metering
first proposed in Climate
Action Plan

City of
=
ALCNS
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Council Goals

Energy Policy

+ 1.5% energy savings

* reduce system peak by 5% by 2015,
10% by 2020

« provide highly reliable electric service

+ develop renewable resources to meet the
Colorado Renewable Energy Standard
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Highly Reliable Service

12 month period ending June 2012:

Electric system was available to customers an
average of 99.9962 % of the time

Goal: 99.9886 %

Customers experienced an average service
interruption of 40 minutes

Goal: 60 minutes

Customers experienced an average system outage
frequency of 0.50

Goal: 1.0

City of
Foif?t Collins
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National Perspective

Advanced meter programs in the U.S.

65 million advanced meters
will be deployed by 2020
(50% of U.S. households)*

* Solid = >50% of customers
» Shaded = <50% of customers

* Source: Edison Foundation Institute for Electric Efficiency
edisonfoundation.net/iee/issuebriefs/SmartMeter_ Rollouts_09170.pdf

Fort Collins

Ultilities for the zﬁt Cenftury.
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——
Colorado Sprimgs Ltilities

Regional AMI Projects

Poudre Valley REA - Fort Collins/Loveland - 2009
36,000 Landis & Gyr automated meters

Fort Collins Loveland Water District/
South Fort Collins Sanitation District - 2010
Sensus & FlexNet14,000 automated meters

Cheyenne Light, Fuel & Power - 2010
38,000 Elster meters

Black Hills Energy — Pueblo - 2008
56,500 Elster meters
750,000 utility customers in Colorado, lowa, Kansas,

Montana, South Dakota, Wyoming

Xcel Energy - 2008
50,000 meters

City of Fountain - 2011
Cooper meters

Colorado Springs - 2009
530,000 Landis & Gyr meters

Fa?tnbollins

Litiktias
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http://www.pvrea.com/index.html
http://www.cheyennelight.com/
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Investing in the Future

AMI| communication system

* lays the foundation for future
technologies and programs

» provides efficiencies today

City of
=
Aol

Utilities for the 2158 Century.



Advan c@ter Fort Collins.

Other Cities’ Projects

AMIAMR \  force Response  Control _Internet _ Safety
Baton Rouge, LA t/
Burbank, CA v v v
Corpus Christi, TX ./ / \/
Glendale, CA v v
Laguna Beach, CA / \/
Lompoc, CA / / /
Mountain View, CA ./ \/
Oklahoma City, OK a v v
Phoenix, AZ I/
Ponca City, OK / 1/
Redwood City, CA v
Rock Hill, SC Ve v v
Tuscon, AZ / /
Vancouver, BC t/

City of
=
FortCollins

Litiktias
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Advanced Meter Fort Collins’ Timeline

Council approves

Council Adopts Utilities submits %4 million appropriation AMI program
Climate Action Plan grant application for water portion of AMI implementation
2008 July 2009 June-July 2010 Sept 2011-Nov 2013

Utilities proposes financing
for 50% of project
not covered by grant

Nov 2009

Issues Request
for Proposals

Sept-Nov 2010

AMI proposed as part
of budget

March 2009

Jan 2009

AMI business
case developed

Oct 2009

DOE issues matching
grant award for
$15.7 million

June 2010

City signs Agreement
with DOE

June 2009 April-May 2010 Jan-Aug 2011
Federal Smart Grid Council approves appropriation Shortlist, negotiation
Investment Grants and sale of bonds for and vendor selection

announced electric portion of project

City of
=
Fort Collins

Utiktias
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- How It Works:
e |nvestment to Maximizes

® _ Benefits of Emerging
Technologies.
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New Electronic Electric
and Water Meters

* replace mechanical meters

* enable two-way digital
communication between the
meter and the utility

» give customers data to better
understand and manage utility
use and costs

« allow Utilities to provide better
service to the community
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Advanced Meter Fort Collins

- $36M total cost, $16M from
Department of Energy grant

 11-year payback from operational
savings (e.g., meter reading)

» most meters installed from mid-
2012 through mid-2013

Utilities for the 215t Century.
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Communication Network
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End-to-End Network

A field proven, end-to-end network
* Authentication
e Confidentiality
e Data integrity e \@ P C SN

+ Reliability o \m
e Security
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Typical Home Wireless Network

* Functions like home
wireless computer network.

» Wireless devices make up @ﬁ e %

home Local Area Network.

— -
——
—

rest of the world through a
Wide Area Network (WAN).

e The LAN connects to the N ,* LAN
=
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Benefits of Selected Network

End-user Benefits System Benefits

Distribution Wide
Area Network

Advanced Meter
Infrastructure
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Questions:
*Price
*Privacy
Health

Utilities for the 215t Century.
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Price/Cost

» Utilities prepared a positive
business case using nationally
recognized analysis methods.

* reviewed/validated

» Claims of inaccuracy have proved
unwarranted by independent
laboratories.

 Remote meter reading reduces
operational costs.

* Remote outage notification speeds
repair and reduces vehicle trips.

Fa?tnbollins

Litiktias

Utilities for the 215t Century.
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Privacy and Security

» Utilities adheres to strict policies to protect
customer information.

* Federal: “Red Flags Rules of the FACT Act”
» Colorado Open Records Act
* internal policies

» Security

* Detailed and confidential
cyber security
plan adopted.

City of
Foif?t Collins

Utilities for the 215t Century.
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Health

o There appears to be no health reason
to avoid the use of smart meters.”

- Excerpt from Dr. Bruce Cooper,
Health District of Northern Larimer County,
based on his review of various studies

* Levels are significantly less than those from
cell phones, microwaves, wireless routers,
cordless phones and other common devices.

* Meters transmit only occasionally
via a brief signal.

Fa?tnbollins

Litiktias

Utilities for the 215t Century.
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Radio Frequency Exposure Levels™

Cell Phone (1) Max S I
(During call at ear) Min 1 I
Microwave Oven (2) Max 0.2 I
(During use at two feet) If Min 0.05 I
Wi-Fi Router (3) 5o0— Max 0.001 IR
(Constant at three feet) Min 0.0002 | Source Notes: Electric Power Research Institute (EPRI)
“Radio Frequency Exposure Levels from Smart Meters:
FM Radio/TV Broadcast (4) Max  0.001 ?1 )CBE‘SG A O e
. ased on a 3-inch, mW antenna emitting in a cylindrical wavefront.
(Conatant from source) Min 0.000005 | (2) ICNIRP. 2009. “Exposure to high frequency electromagnetic fields,
biological effects and health consequences (100 kHz-300 GHz).”
Advanced Meter (5) Max 0.002 M  |,../national Commission on Non-lonizing Radiation Protection,
(Proximity during transmission at three feet) Min 0.0001 0 OberschleiRheim, Germany, page 21.
Tell RA. 1978. Field-strength measurements of microwave-oven leakage
Advanced Meter (5) @ Max 0.0002 B at 915 MHz. IEEE Trans Electromagnetic Compatibility 20:341-346.
(Proximity during transmission at ten feet)  Min 0.000009 | R.A. Tell, personal communication.

(3) Wireless router based on 30-100 mW isotropic emitter.

(4) Tell RA, Mantiply ED. 1980. Population Exposure to VHF and UHF
Broadcast Radiation in the United States. Proc IEEE 68:6-12.

*All values are shown in milliwatts per square centimeter (mW/cm?). (5) Based on spatial peak power density with 6 dB (x4) antenna gain.
Maximum values are based on 5% duty cycle and 1W broadcast power.
Minimum values are based on 1% duty cycle and 250mW broadcast power.
For instantaneous power density during transmission, multiply the number
for minimum values by 100, and the number for maximum values by 20.

Fa?tnbollins

Utiktias
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Radio Frequency Exposure Levels
Source Notes

Notes:
Source: Electric Power Research Institute (EPRI) — “Radio Frequency
Exposure Levels from Smart Meters: A Case Study of One Model”
(1) Based on a 3-inch, 250 mW antenna emitting in a cylindrical wavefront.
(2) ICNIRP. 2009. “Exposure to high frequency electromagnetic fields, biological effects
@) |] and health consequences (100 kHz-300 GHz).” International Commission on

— Non-lonizing Radiation Protection, Oberschleil3heim, Germany, page 21. Tell RA. 1978.
Field-strength measurements of microwave-oven leakage at 915 MHz. IEEE Trans
(3 [6%6r Electromagnetic Compatibility 20:341-346. R.A. Tell, personal communication.

(3) Wireless router based on 30-100 mW isotropic emitter.
(4) Tell RA, Mantiply ED. 1980. Population Exposure to VHF and UHF Broadcast
Radiation in the United States. Proc IEEE 68:6-12.
(4) (5) Based on spatial peak power density with 6 dB (x4) antenna gain.
Maximum values are based on 5% duty cycle and 1W broadcast power. Minimum values
are based on 1% duty cycle and 250mW broadcast power. For instantaneous power
density during transmission, multiply the number for minimum values by 100, and the

"©

number for maximum values by 20.

Fa?tnbollins

Utiktias
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Meter RF Exposure Comparison

Advan c@ter Fort Collins.

How long does it take to receive the same time-averaged
RF exposure from the advanced metering system that you Cell phone exposure:
would receive from one cellular Phone Call? -5 Minutes at 1 cm from ear

-0.013816 mW / cm?

Note: Signal is reduced by
meter socket and wall —

oot _ 0.000002
H T T T T : T
4 2 jl) 2 4 12
T T Radius (ft) from Meter
32 3.5 68 1.7 19
Years Years Days Years Years

1)  Values calculated by FCU for meter RF power density are shown in mW/cm?2, and are calculated Cityof
based on 0.1% transmit duty cycle (86 seconds per day) and 250mW transmit power. FDI"I Collins
/""\___

2) Cell phone 50mW transmit power based on FCC data for HTC Thunderbolt smart phone.
Utilities for the 215t Century.
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New Electronic Meters

 Can provide a wealth of information
if the customer chooses

 Can be programmed to:
« communicate daily total usage

« communicate detailed usage -
every 15 minutes

* integrate with a
Home Area Network

e be completely “silent” -
just like today

City of
=
FortCollins

Utilities for the 215t Century.
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New Customer Choices

Consumers - know what your usage is before you get your bill.
Rate options:
 Recharge your electric vehicle when it is least expensive.
» Sell your solar energy to the grid when it is more valuable.

« Smart Home -
emerging smart
appliances may
help to save
you money.

16

12
10

Cents per kilowatt-hour

Off-Peak

o M OB ® @

2ANM 4AM G6AM BAM 10AM 12PM 2PM 4PM EPM BPM 10PM Midnight

City of
=
FortCollins

Litiktias

Utilities for the 215t Century.




Advan c@ter Fort Collins.

Lower Cost Electric
Vehicle Charging

Charge at night — and save.
sadequate generation for many EVs
sunless they charge at the same time

16
14
12
10

Q
4

Cents per kilowatt-hour

Off-Peak

(=T . T - - -

2AM 4AM GAM BAM 10AM 12PM 2PM 4PM GPM BPM 10PM Midnight

City of
=
FortCollins
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Photovoltaics More Valuable

Cents per kilowatt-hour

16
14
12
10

(=T . T - - -

Sell energy to grid at peak times.

2AM

Off-Peak

4AM E6AM BAM 10AM 12PM 2PM 4PM G6PM BPM 10PM Midnight

City of
=
Fort Collins
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Local Energy

Clouds with a solar lining

« Solar energy (photovoltaic) is
getting cheaper, so more people
installing panels.

« When a cloud passes between the
sun and a solar panel, output can
drop in seconds, creating imbalance in the grid.

« Balancing the grid traditionally means adding standby
generators (e.g., peaking generators).

 With advanced meters, it will be possible to solve this
problem and balance the grid with existing load and
generation — saving money.

Utilities for the 215t Century.
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Smarter Homes and Businesses

« automatically use electricity

Cents per kilowatt-hour

16
14
12
10

(=T . T - - -

when it is cheaper
 if it works with your schedule.

2AM

Off-Peak

4AM E6AM BAM 10AM 12PM 2PM 4PM G6PM BPM 10PM Midnight

City of
=
FortCollins

Utilities for the 215t Century.
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New Customer Options

Benefits

saves meter reading costs

gives engaged consumers
access to more information
about their usage.

makes off-peak electric vehicle charging easier

enables new smart appliances and
devices to automatically help customers
save money.

offers new pricing options

Fa?tnbollins

Litiktias

Utilities for the 215t Century.
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Consumer

Account Surmimary o

Last Bill Sent 417/2012 [ £326.14 AWiew

History Wi

we SSFF2012 $£326.14 L Py

Yau can pay future bille eanline by registering for
aur E-Bill anline paymieant servics.

My Bill-to-date o

Did My Bill Change? ©

. Your energy charges were £ 82,44 higher for
thas Ball.,

@ Your slectric usage increased for this bill.
- & longear bilhng peanod increasad your usage
far thus bBill comparad to thae previous bBall,

Other Water service charges/credits totalling
£ 16.22 are included in thas ball.

Other "non-anargy” charges totaling $ 38.06
are included in this bill.

Bill Analysis
Still hawve guestions about this bBill? Find aut Mmore
about why vour bill has changed.

dashboard

Day-to-day Usage [ 7 ]
Avarngs Usage by Day-of Wik
H Total
kW
25

20
15
1o
o I

|
Bun Pllcem Tua Wiocd Thu Fri Sat
Misning dote for 407, 400, 422, 805 ST, S8

Meter: Electric - EM&0M272841 -

Craate my own graphs to learm how and
when I use my utilities.

Home Comparison L

Total Costs 4/Ff2012 1o 57/9/2012

1249
Aoy, Hioivis

Uzes - Uues
= oo
Emargry

Energy
E L.t
My Home
& Total Electricity Water

Your home used more energy than most of
thea =irmilar homeas N your ares.,

My Home's Usage O
Total Costs 4/ 772012 to S/9/2012

B Oiher 571
£ Hot Water 371
B Cooling £70
B Duitdoor Water $27
O Lighting $20

Food Storage 518
0 Cooking $12

@ Total

Electricity Water

Find savings cpportunities,
So to the My Enaergy section to finds savings
options that are right For wou.

City of
rort Collins
Sy

ties for the 215 Century.



Billing data presentment - bill
comparison

4,/22/2005 Bill Highlights

# Dther Charges: Other “non-anerdy” charges ware $25.00 heghear in the Bill
+ Energy ':hﬂFﬂ'E-'ll Your energy charges ware $9.25 lower fior this bill.

+# Electric Usage: Your glectnc ysage decreased for this bill.

+Weather: The weathar decraased your chargas by §3 - 5.

+Service Charges: Cther Elactne sernce chargas/cradits were 50.27 lawer for thas
: ksl
This bill containg a correction to electnc charges dus to previcus

O Electric Readings:
9 estimated readings.

Select another bill to Find out why your usage has ..y

= Pravious it ol ST

T Close window

Impact #53 - §5
Thi widiSer Rid 80 rpi o8 = Bl Detiim of e wasther r 15a S §rd the Srvvtus bl ke [l .
e

Selected: Previous:
Weather Detils A f 323005 3] 24 2005 Change

faye 31 PEs

grea-daye

Averape Temoeraiure a7 2 25

Hore Information

Wit the meather 5 colder; your heating system will e more erangy (o Keep your
harml mafrm, Liiwds, hot wilbuas il e A bally i e BT = adsasially @
homes with pentral sir condtioneng. *Cegree-days” are & messone of hos cold or wem
the wanther wag. ioos haating pytem will ule more erargy 0 & month weh Fagher
heating degree-days. Similarly, vour coohing Eyibem’s enengy Use deperds em cosling
degree-days.

Bill Comparison
Thi& lable balow conlans 3 Sede by Side compansan of your Bills. Click a fusl tab o S&& a monk detalled
comiparisen of your anengy charges

Selected Bl Service Address: Compare wilh:
arzaraces 102 MALN 5T, GREEN BAY, W1 54301 (%) Last month () Last vear

Summany Electric Details

Electric Meters £55372 L at 102 HAIN 5T

Selected bill: Last month:

a/22 /2005 A/ 24/ 2005 @ Impact
(¥ Billing Days: 30 days 0 days + &1
@ Customer Charge: §11.28 §11.2% No Change
¥ Averane Cost per kWh: £0.0784 [ k\Wh £0.0835 1 KWh # &1
[@ Average Use per Day: C .

Analyze Usage Change At A LAY I -y *
(¥ Other Charges: $1.55 £1.92 & $0.37
Tatal Electric: $53.24 s62.49 E # 59,25

This is a detailed compariscn of your electric wse and charges. The Bill Impacts show how much sach of
the factors - Bill Persod, Fixed Charges, Average Cost, and Averape Use changed yaur ball. Chek any
#am with 8 77 to learm more, Chooss Analyze to find out what caused your usage to change.

ities for the 2158 Century.




Billing data presentment - bill history

e Multiple views
e Configurable
 Monthly charts
e Action links

Bill History Graphs

Choosa Account S581=38 ) Salect Graph | Elecine Chasges
Elgctng Usage (Wh) !%

fhalarn Electric Charges i
135 Other Charges
Tesal Charges

() Basic ) Billing Days () Degree Days () Trend Line

¥ Bl History

Aly PSE Accound

(TR Home Energy Tools

Save Wonay & Energy  Energy Saving Calculalors  Leam Abouf Energy  Woving?

» Bl Araky »Paying Your Bill

+ Ball History

Bill History
A histaey of pout bills Tor the salecsd Other Useful Tools

address is geven in e table below. ore
data is Fvailable by cicking the tabs

Want lo pay your bill gnling?

Avanety of money-s3ing oplions on anergy-
afficient products b help you 58 money,

Meder Detall  Usepge Detal  Cost Detai

Print Table § Export this view

[ 12152008
| 315006
| 1ATE0086
| Br18e2008
| M TR0
THH2006
|-. 2006
| r1ziz008
pr=
1HB2008

I ARD0E

1808 222124 £11522 935 220,74 £350.20 |'_I,L-:
1118 §137 .60 S4T.TH 842 519 44 22505 Ak
TS 55054 55579 575 51874 518547 L)~
gl 4421 53312 437 518 40 59582 (&
350 53054 534.18 453 $18.60 S5 32 |'3.E
412 $46.55 533.48 554 1845 si034 ML
477 §5181 Sd4.40 612 §18.69 $11680 -
621 §70.16 S50.78 571 1919 514013 E‘.L‘;
114.0 5128.65 86171 681 1947 520084 ﬂ,u
1700 219183 280 04 TER £20.08 20281 A
1505 £168.81 $TAT1 T80 31853 526045 (R
16588 191,62 510451 1.052 520.33 531646 {4

1903 5214 597.38 8 520,18 £33 &

:Prmlsl 1 meh_Iuﬂm nﬂ]




Business Energy / Water Advisor

My Energy Profile Learn About Ways To Save

3535 Roberts Ave

IS ] a— 10% In savings @@= &) F0 ) per

e Zip Code: 2310 : J [ 4

{5 I r U #
Square Feel: 1675 e d e FDU J J J J :rrear
H"'"‘“’E' o 100 Set Your Goal

GUIFB. 1 D% '

Businass Fatail 1% 0%

12% complete

+efr:} Start Saving
& Your Energy Profile Add 1o your Energy Profile 5o that we can
SUQDESH Bater ways to Save
My Community My Usage
Energy Comparison Savings Activity Energy Usage My Bills

My Business ey

518,080

B Cooling
\ N Heating
Similar Outside Lighting
$17,200 . # Ventilation

B Water Heating
Office
B Misc.

Most Efficent

$8,300
Model Estimales

ﬂ' How do we calculate the chart?

ity of
e
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Business Energy Analysis Model

*Uses data from a range of different
sources: utilities, government labs, etc

e, business comparison

*Analyzes the heating and cooling loads S R
using local weather conditions Vour busingss has baen comparse wih similar busiesses based

an Py (SR lacation, buikding sie and a0, &6 wall ac coaliing
prciles and fus Tpes for Both soacs and water Feating

240
dpry. Bunireaa

*Modeling for most common business . .
appliances and equipment m

«Selects and analyzes energy efficiency
measures

eCalibrated for local conditions

City of

¥
,,..F\C_lfl Collin_s

Utilities for the 2158 Century.




Solution Overview Business energy/
water advisor module

« Specially designed for small & mid-size
Businesses

— 40+ business segments

» Office, Retail, Restaurant, Education,
Grocery, Services, etc.

— 500 to 100,000 square feet

— Modeling for most common business
appliances and equipment

— Renters or Owners

Utilities for the 215t Century.



Solution Overview Business energy/
water advisor module

My Bill

Get into Action and Start Saving

Choose the group that best fits your operations & investment perspective.

Owner-occupied || Leaseholder Government

Owner-occupied

Yau're the boss of both vour business’s operations and building upgrades.
= Control vour expenses & enhance your site.
* Analyze operational changes & capital-improvement projects.

# Find applicable incentives to help keep down costs.

City of
=
/ﬂ\?ft Collins

Utilities for the 2158 Century.




Action Plan

Steps to save more

Selectthe suggested action items that best fit your business to meet your
savings goal. Add these items to your savings plan and see how much
you can save.

Property Manager
Change Group
&)} AdjustSavings Goal

View Summary Report

Plan's projected savings

You've selected $930 of §1,640 goal
el S I aie Filter Action Items

2 of 12 actions selected P | » |
: Select [ O : seect ¥ @ seect ¥ @ select D @ | select [ 7 ]
i COOLING: Insulate | LIGHTING: Janitorial COOLING: Raise COOLING: Reduce HEATING:
! Ductwork and Pipingin | Crew Should Clean and Summer Temp. Sefting/ | Cooling Load During Recommission Your
Unconditioned Spaces | Light JustOne Areaata | Install Programmable Unoccupied Hours HVAC System
y i Time Thermostat
Save up to Save up to Save up to Save up to Save up to
$570 peryear + $490 peryear $440 peryear $390 peryear $350 peryear

i SavelUpdate Action Plan | Gao Back

City of

¥
,,..F\C_lfl Cc:.tllin_s

Utilities for the 2158 Century.
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““ control costs and use
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Demand Response

UNDER CONSTRUCTION




Serving Fort Collins
Businesses & Homes

Utilities for the 215t Century.
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