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Smart Cities, Enabling Technologies, and the Grid
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Formed in 2010, the Critical Consumer Issues Forum (CCIF) brings state : - -
commissioners, consumer advocates, and electric utility representatives together to
tackle consumer-focused energy issues through interactive discourse and debate, to
find consensus when possible, and at a minimum, to achieve a clearer understanding

of—and appreciation for—each other’s perspectives and positions.




DG: A Balanced Path Forward: Providing Customer Choice While Ensuring Reliability
" &
Grid Modernization Issues“xvith a Focus on Consumers

Focus Un the Regulatory Process
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The Evolving Dlstrlbutlon System: Helping Corisumers Nawgate Access to Products Ser ces‘m

’ )
.

3 ‘@ on All Levels

ll
Iogles






%

LN

THER' "













= lg.@d‘:— al brade .
- . —~ = -

i ’ fiplin Jnglori s 6o ol Frads.
. 4 ~ %

ot i M
25 Beri e = i S Forey
N ¢ 5 — - 2
it A Cutganes s P sl .
R % r ”er O pertel
= E F-ltacoms ) o
Samerve

CART A

DEL MESSICO

¢
oS della  Neaova
S —— S —
e = T T
6 ISPAGNA

/‘——/

olla quale =1 pué tener dietro alla navigaunone di Cortes
/lrrr/r ‘wcrver alle Sorea doll: 4””2-(1

“del Sig Robertson.)

— ) S —

—
Longetudine all l Oecidente dell’ Zeole el Ferre

1;’ lin_Geografiche di 20 al Grads. .
. = - e T e gujas

£

ST A

s Secorre

n
S :
ey uu/é\\ Spaxio
\
N\

\
({l. 7;’1‘ )Il\

C.delle Cors

neognila

Cana

1

Kawzer
Mentos

Canejecis

o~

oo




- .._'. N ﬁ .'

" n; - ‘w‘“” .L"'.‘ - ‘e
..-“h‘(‘i—{w—c. :é_" i - b ," 2 -
O A e

-1 U/J,( ....ac-' ) @ s l)
















real pre

ems an

—
-

I
>
-
'2
:."'.

. .
- -
-

r‘rrrv | 1}

olve

benefit citizens.

Al

| 5. U .
- meu...:s'..m. }




™

Smart Community Attributes ~. .

»










St ,
e Tina my lost pet?

S r _’re TN T 8 :
e ”
shie Marme Lol rds
. - - - - 5] - .
— - [t '»_\::_‘-.‘ r, 2% A . X " :
o = P . )
e e T g € . ¥, . . v s
L by " . / &

: : Mgt ve o
5 ; - 3 Aol vme TRsry oy
‘&M ; - . N e Noas

AR O = G - ' ‘
WOWME 3O Cle, 2 < : :
A 8

w: |
'“-"’ LET Ve KV

B
a




B A

\ f& B — i}
. ‘m &&\
rlI W TONIGHT [0S

’ 4
STOR'ES lt STONE BREWING USES WASTEWATER TO BREW BEER sa@
MA'ITER LIBERTY STATION

ﬁﬁ'ﬁ“ -'~"~:~: »N

X *_a g oo .‘ "w‘-‘ "
s -»_'* = -3’_\&&\. - ‘i‘ \v e ..h
Ny s ad diiy ‘f
. J -’ ‘ '
e v--.-_f_.'},\{ St 42 ‘i\"

J\h 4

'.v

\‘I



\\\\E |
U

.ﬁ.,._ .

...........

g.‘tdd







Getty









- : o 4 /.‘ \- .‘\
Figure 2 The initial proposal includes public WiFi, smart lighting and community kiosks. The platform can easily be expanded
by adding smart transit, water, infrastructure and parking applications.
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. Ultra-high fidelit User-generated content Immersive virtual reality Instant apps -
media anywhere = ‘ ’ N T ey TWSrE no download or install
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Source: Cisco Visual Networking Index (Feb’17)
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Global smart city revenue is expected to grow from $36.8 billion in
2016 to $88.7 billion by 2025
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For a century, Pi ttsburgb was ) coal-relsant industnal powerhouse;andene of the
most smog-choked cities A America. Sometimes gas lights had to EJe turned on
* at noon because of heavy smoke.
Air control ordinances passed in 1946, Residents and businesses were
surprisingly eager to pay more for cleaner energy, even when it meant expensive

neating bills during Pittsburgh’s brutal winters. The air improved dramatically

The photas below wera taken batweaen 1940 and 1950, archived in the Smoke Control Lantem Siide Collection

313 usead with the permisson Of the Uiniversity of Pittsbargh Librany
















Advanced Metering Infrastructure

Microgrids Low-income neighborhood energy efficiency

Rooftop Solar Multi-Year IoT Strategy

Distributed Energy Generation

Wi-fi Enabled Dog Parks Weatherization

Energy Efficiency Upgrades Multi-Purpose Infrastructure for Mobility

GIS Mapping EV Charging Infrastructure

Resiliency Planning Electrification Bill Assistance

WBCSD Zero Emission Cities Rural Infrastructure Deployment

On-Bill Financing
Climate Action Plan

Web Enabled Customer Feedback

Commercial Building Efficiency



Traits of Smart Cities

Microgrids Low-income neighborhood energy efficiency

Rooftop Solar Multi-Year IoT Strategy
Distributed Energy Generation

Weatherization
Energy Efficiency Upgrades Multi-Purpose Infrastructure for Mobility

GIS Mapping EV Charging Infrastructure

Resiliency Planning Electrification Bill Assistance

Advanced Metering Infrastructure Rural Infrastructure Deployment

Climate Action Plan On-Bill Financing
Commercial Building Efficiency
Web Enabled Customer Feedback
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DOES EVERVONE HAVE
DEGREES OF SEPARATION
FROM KEVIN BACON?
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WATER

for a sustainable future

oy and energy ore essential to
man dignity and tc
We must find ne
d energy and ophimiz
duction and consumption
o produce mare with less

ment
s ways
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THE WATER-ENERGY NEXUS

WATER AND ENERGY ARE HIGHLY
INTERCONNECTED AND INTERDEPENDENT

=3

ALL WATER SERVICES REQUIRE AN INPUT OF
ENERGY. ENERGY PRODUCTION ACCOUNTS FOR 15%
OF THE WORLD'S TOTAL WATER WITHDRAWALS.

2035

f wate
f wot

20%

WATER AND ENERGY: A TWO-WAY RELATION
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Water for energy
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Energy for water
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MEETING THE WATER AND ENERGY

NEEDS OF PEOPLE AND SOCIETIES
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S 768 million people don't
l &= _;l hove access to clean water

3.8 billion people's naht to
water is not satisfied

2.5 billion don't hove
access to odeguate sonitation

1.3 billion have no electricity

2.6 billion use solid combustion
- essentially biomaoss - to cook

i < H

Not estimatod
Littie or no
suter scorcey

Physicol
wuter scarcty

Approoching chysicol
water scarcey

Economic
walef scorcey

THE CHALLENGE WILL BE GREATEST WHERE
WATER RESOURCES, INFRASTRUCTURE AND
SERVICES ARE INADEQUATE OR SCARCE

Those who lock occess to improved water and
sanitation are also likely to lock access to
electricity. and rely on solid fuel for cooking.
The health conseguences are devastating:
Indoor air pollution is linked to respirotory
diseose, and the lock of sofe dnnking woter
and sanitation can result in chronic diarrheo.
Women and children represent a
disproportionately high fraction
of the unserved.

The world populationis increasing
by 80 millien poople eaoch year

+ieterene

8y 2080 the world will need:

+55% «ne +60%
—niid

water <E» feed PRODUCING ENERGY

FROM WASTEWATER

Innovative ways of producing
energy from wastewater

+70% (/;_\ +100%
energy electricity

& WOlE !
50% of wastewater
F uces ohou lic

v )
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100 000 per
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¥ THE COST OF PROGRESS

What's needed to achieve
universal water/energy access :

Credit Intesnotonal Woter Monogement institute

an extro $49 billion per
year needs to be invested to

Additionol portners, including
the private sector, con help

achieve universal energy
access by 2030

close the infrostructure
finoncing gap

0\
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FOOD FOR THOUGHT

$103 billion per year would have been
necessary to finonce water sonitation and
treatment from 2000 to 2015

I ==

The contents of this infographic
have been extracted from the
United Nations World Water
Development Report (WWDR)
2014. Download the report ot:
www.unesco.org/woter/wwap

woria Water @
M P

‘/u:\x ATER

-.. AND WHERE MODERN ENERGY SERVICES
REMAIN LARGELY UNDERDEVELOPED

8 @UNWWAPUNESCO

—/l\\“ ATER

#Scienced4Peace
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THE ENERGY - WATER CHALLENGE
-_

of global '
@ POWER &

GENERATION is

WATER-INTENSE

w2035
GLOBAL ENERGY

REAS 5 00/
INCREASE 0

. increasing
‘ WATER
CONSUMPTION
v 85%
But stilltoday ...
billion PEOPLE

28 wiGH WATER
. SCARCITY

L $RRRRR
"“P%(;,im 288242

UNRELABLE or NO 1344 %%
ELECTRICITY THiEE%

CLIMATE

5 I w SHANGE
ENERGY
11 I WATER socters

Sowrces: 1A 012 and UN, 2002
www.worldbank.org/water
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I WORLD COUNCIL =
ON CITY DATA

THE DUBAI T e
DECLARATION 2017 R BN s

A Commitment to City Data as the Universal Language
Driving forward three critically important agendas for 2030:

.l

% INCLUSIVE CITIES
7= SMART NATIONS
& A SUSTAINABLE PLANET S0
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The Cityef

Sandiego:gov/getit-uaone

£ Downlaad an the CLTITON
@ App Store | P Coogle play
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80 Research Institut s ‘
$4.6 Billion Direct | g
100,000 jobs in Sci hd RS

$14.4 Billion#
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2016 sustama bifity

2016 sDy sustaina bifity annual report SD)) 2nnual report

*Based on 2015 data

Goal to reduce San Diego has set a new national standard for climate action and presents a bold : .
'/' emissions vision for our future. We have committed to cutting greenhouse gas (GHG) emissions National Rankings
Q) 50% in half by 2035. We are also one of the first and largest cities in the nation to commit #71 Largest Electric Vehicle Day
by 2035 to 100% renewable energy. We are a Smart City making better use of resources, #2 solar Installations

sustainability and technology. Our first sustainability annual report shows how far

. - . r- #3 Clean Tech Leadership
we've come. Learn more at www.sandiego.gov/sustainability

#4 Electric Vehicle Adoption
Community-wide
GHG emissions

reduced
17% « Residential A o
et (e | e £ - ey
energy use Lz -
AR, < 169 | 35%craeary - EaEe
6% from 2010 on the grid is renewable 17% of and utilized from  pesidents 13%
e o, nezeneer " $90
seline MILLION

walk peryear sdarﬁstems planned

$1 28 million in low-to-moderate

759{ in City funds invested income areas
. () for climate action
95 landfill gases and resilience
captured - —
h I bike share [— s dmtum‘l LED
i ytai i
P grﬁ:ﬁn;:"ed g 649‘/0 2. 000 new trees being | incelligent storeet
22% Y i — planted, and maintaining & lights wirelesshy
ential was . o 2
huction in 5'000 1 63 miles of diversion rate preserving existing ones monitored &

carbon Elecl:_ric wehicles bikellares added controlled
footprint ion LR E or improved —
f|:|I':r :ll;;l':lil] Since 2012 - -

m

baseline
WATER CLEAN & E\:E]L':(fﬁﬁ ZERO EOUITY
. EQUITY
EFFICIENCY RENEWABLE TRANSIT & WASTE RESILIENCY + AND JOB
IN BUILDINGS LAND USE CREATION

’I_l’me IS i . . . . .
a Create and sustain a resilient and economically prosperous city™

SAN D JIE\'{K':_" ¢ w - City of San Diego Strategic Plan Vision



2016 U.S. Clean Tech Leadership Index

AN DIEGO, CA
A $828M

in VC funding in the last 3 years

100

0+

[}

(7

N - )
S, B v
& W | 7
| B
! | W |
el

St/

=

L X f_i'f,/ Ll

citiesin Index with a
100% renewable electricity

#3 OVERALL -

in Metro Index (Top 5in 3
installed solar per €& of the 4 Index categories)

614,366 .

EVs (680% more than i |n 2012 Index)

CALIFORNIA:

H#1

in Leadership Index all
7 years (and #1 in Policy)

CLEAN EDGE All data is from Clean Edge's 2016 U.S. Clean Tech Leadership index. Data sources include US. Green Building Council,

Energy Star, the Renewables 100% Policy Institute, IHS Automotive, Environment America, U.S. Census Bureau, and Cleantech Group.
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Source: Cisco Visual Networking Index (Feb’17)







The Approach
Think Platform

Default = Open
Fix ++

Human Centered Design

Data Empowered Decisions









‘r #EUS LERICE
DETROIT, FEB. T--THE wmnu uwcm MAY BE PRODUDING CARS
DRIVEN BY SOLAR POWER IN THE YEARG AHEAD, JAMES C. ZEDER,
CHRYSLER VICE-PRESIDENT, PREDICTED TODAY.
YNE KNOW HOW TO QET ELECTRICAL ENERGY FROM SUNLIGHT .BY MEANS OF
SILICON CONVERTERS,™ SAID THE CHRYSLER ENGINEERING EXPERT, "IF W€
CONTINUE TO INCREASE THE EFFICIENCY OF THESE CONVERTERS. AND IF WE
ARE ABLE TO DEVELOP SMALL, EFFICIENT ENERGY STORAGE CELLS,
SOLAR POWERED CARS WILL BE FEASIBLE."™ , : _
ZEDER ADDED THAT EXPANDING KNOSLEDGE OF NUCLEAR AND SOLAR ENERGY e SN L R s ¥ Tri
IS "BRINGING INTO SIGHT" MORE ABUNDANT POWER FOR PEOPLE EVERYNMERE. 8o AR : SRS TR
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Electric drive is beautiful. 3
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ne Full Circle
Pale Ale

* Brewed with San Diego’s "Pure Water”

e Brewed to be refreshingly clean!?

*5.4% ABV, 53 IBUs, Color 21

* Brewed with very generous additions of
Riwaka and Wai-Iti hops, pale 2 row malg,
malted rye, and wheat malt

* Tropical fruit notes from the
New Zealand hops and some nice
caramel flavors

S event possible!
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SD Solar Permits Issued

Rancho

Mayors Cliimate Action Plan =" 1

Santee
Lakeside

El Cajon
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A'century hence, 2000 may be vuawed as quite a primitive period in human history. It's
'something to hope for.

- Neil Armstrang
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