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I’'m going to talk about Solar Powered Automated Rapid
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| exhibited solar cars at ISES World Congress 1991
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Mother Nature doesn’t have to comply with our 2° C goal
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The climate will stabilize — with intense interglacial
conditions or toward unknown greenhouse conditions
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Our nation has failed to stop climate change

Losing Earth: The Decade We
Almost Stopped Climate Change

By Nathaniel Rich

Photographs and Videos by George Steinmetz
AUG. 1, 2018

Che New Hork €imes Magazine



Our nation has failed to stop climate change

When it comes to our own nation, which has failed
to make any binding commitments whatsoever, the dominant
narrative for the last quarter century has concerned the efforts of
the fossil-fuel industries to suppress science, confuse public
knowledge and bribe politicians.
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COP21 set the stage for the clean energy revolution

“MISSION INNOVATION:

Accelerating the Clean Energy Revolution
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Sam Liccardo commits to uphold the Paris accord
@ e

Climate Mayors commit to adopt, honor
and uphold Paris Climate Agreement goals

Mayor Sam Liccardo issued the following statement regarding the U.S.

withdrawal from the Paris Accords. Below is an open letter from The Climate

Mayors to President Trump that Mayor Liccardo signed on to:

“Today’s decision to withdraw from the Paris Accords represents a
disappointing, but not surprising setback in the fight against climate change.
While politicians in Washington continue to languish in a petroleum-fueled
past, cities like San Jose will chart the path to a more sustainable future,

such as our efforts to make San Jose the largest U.S. single city with

Community Choice Energy. I reaffirm my commitment, along with mayors
across the nation, to find innovative ways to reduce our greenhouse gas
emissions and accelerate our transition to a 21st century clean energy

economy.”—Mayor Sam Liccardo
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Sam Liccardo calls for cities to fight for environment

CP

o y C LEA N POW E R HOME ABOUT RESOURCES
EXCHANGE San Jose, CA

City Profile Climate Data Risks / Hazards & Priority Action

f FaceBOOK W TWITTER

Phases Completed: @

SAN JOSE MAYOR SAM LICCARDO CALLS FOR CITIES TO FIGHT
FOR ENVIRONMENT DESPITE TRUMP PRESIDENCY

January 24, 2017 / in San Francisco Bay Area, San Jose / by News Article Repost

SAN JOSE (BCN) — At a conference in Washington, D.C., Wednesday morning, San Jose Mayor
Sam Liccardo called for cities across the country to continue fighting for the environment

under a new presidential administration “not likely to be a significant partner in our battle
against climate change.”

popuato: 1,015,785

Liccardo is one of 16 Bay Area mayors in the nation’s capital this week for the U.S. Conference Country: United States

of Mayors' 85th annual winter meeting, where 313 mayors convened Tuesday. The conference Mayor: Sam Liccardo
wraps up today.



We could imagine Silicon Valley leading that revolution
Surging Seas RISK ZONE MAP
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We could imagine Silicon Valley leading that revolution
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But if Silicon Valley were perfect, with zero emissions,
what good would it do?

3,000,000
7,400,000,000

= 0.04%
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what good would it do?

3,000,000
7,400,000,000

= 0.04%

If we Techies are serious about survival, our only
option is to export zero emission solutions



Before exporting solutions, we have to come to
terms with our own challenges

Sources of emissions

Transportation, industry and electrical
generation account for 81 percent of all
greenhouse gas emissions in California.

Transportation GG 38%

Industrial [N 20
Electricity generation N 12

Electricity imports il 11

Agriculture Il 7
Residential |l 6

Commercial § 3
Not specified §| 3

Source: Indicators of Climate Change in California, Office of Environmental Health Hazard Assessment

2013-08-07 San José Mercury

Rising temperatures

Since 1895, annual average
temperatures in California have
iIncreased by about 1.5 degrees.

538 degrees F
5/
o6
29
54
03

05 1920 1940 1960 1980 2000 15

More severe fires

The average annual acreage burned in
wildfires in the state since 2000 is almost
twice as high as the 1950-2000 average.
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1200 | = Annual wildfire acres ‘
|
400 ‘
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Before exporting solutions, we have to come to
terms with our own challenges

Sources of emissions Rising temperatures More severe fires
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Industrial N 20
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ongestion looks like this
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Parking at the Tesla factory looks like this
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100% Renewable needs 100% Renewable Transportation

US Energy Consumption
by Sector
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Solar & Wind
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demand

Industrial
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Data source: US Energy Information Administration 2007
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100% Renewable needs 100% Renewable Transportation

US Energy Consumption
by Sector

Residential &

Commercial
10%

Solar & Wind
can handle electricity
demand

Industrial
21%

The question is how to
handle transportation
with solar

Data source: US Energy Information Administration 2007






Things change
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Things change

Camera production by type, 1933-2016
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Things change
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Camera production by type, 1933-2016
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Things change N

Camera production by type, 1933-2016
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The coal iIndustry has capsized in just 5 years
Market Capitalization

Peabody « $20B
 $15B
A '
Alpha Natural Resources :
E ' $10B
o WALTER ‘ |
ENERGY O~
’ g ‘?‘“\a\,  $5B

e

ArchCoal

2011 2014 2016



Politically motivated solar predictions are pathetic

Annual PV additions: historic data vs IEA WEO predictions
In GW of added capacity per year - sources World Energy Outlook and PVMA
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Total Installed Solar Capacity (Gigawatts)
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| betcha | can beat the Google car on my bike

APRIL 11, 2014 voLuME 22, NO. 11 www.MountainViewOnline.com




| betcha | can beat the Google car on my bike

W - s ‘o

MICHELLE LE
A cyclist passes a Google self-driving car (with the camera on top) along Shoreline Boulevard during the
morning rush hour on April 8.



The problem’s not the fuel or the driver: it’s the car







Back in the day, people had access to the streets
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Many applaud electric and autonomous vehicles

Energy Efficiency

| e C

90 - 95%

Asset Utilization

o™—~0 C

80 - 0%

Autonomy Capability




But we can flip the tables on them ...
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But we can flip the tables on them ...
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.. to make room for people, pets, pedals, and petals




Sam Liccardo wants a people-centered city

“The future of Silicon Valley critically depends on our development of
a vibrant urban center,” Mayor Sam Liccardo of San Jose said in an
interview.

Che New 1Jork Cimes

California Today
Googles Idea for a New Silicon Valley ==&
June 20, 2017

.......



Sam Liccardo wants a people-centered city

“The future of Silicon Valley critically depends on our development of
a vibrant urban center,” Mayor Sam Liccardo of San Jose said in an
interview. “We’re trying to retrofit the city that was built for
automobiles into a city built for people.”

Che New 1Jork Cimes

California Today
Googles Idea for a New Silicon Valley ==&
June 20, 2017

.......
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Let’s transform our car-centric cities
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Success depends on youth steppi







This is Spartan Superway Team 5 (2016-2017)
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These are Spartan Superway Teams 1 — 4 (2012-2016)
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Underground Metro costs are through the roof
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Overhead heavy rail costs are through the roof
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Podcars reduce real estate use by 10x
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http://www.JPods.com

Podcars reduce real estate use by 10x
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Podcars reduce real estate use by 10x%
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Podcars reduce real estate use by 10x%
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Podcars reduce real estate use by 10x%
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Podcars reduce real estate use by 10x
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Podcars reduce real estate use by 10x%
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Cut capital costs 2x — 20x

Mode
Heavy Rail

High Capacity Rail
Light Rail
Streetcar
Commuter Rail

Bus Rapid Transit
Average All Modes

Cost/mile
$262 million

$256 million
S171 million

S38 million
S36 million

S9 million

S89 million

Cost/km
$162 million

$159 million
$106 million

S24 million
S22 million

S6 million

S55 million

Public Transportation Investment History ® Background Data ¢ Table 23

APTA 2015



Cut capital costs 2x — 20x

Mode Cost/mile Cost/km
Heavy Rail $262 million $162 million
High Capacity Rail $256 million $159 million
Light Rail $171 million $106 million
Streetcar $38 million $24 million
Commuter Rail $36 million $22 million
| Podcars $15 million $9 million|
Average All Modes S89 million S55 million

Public Transportation Investment History ® Background Data » Table 23
APTA 2015



Reduce operating costs per passenger-mile 10x%

Cost and Pollution

>1.45 per Passenger-mile

B S/passenger-mile
B CO2, Ib/passenger-mile
Energy self-reliance

100%
S0.76
0.741 SO 38
0.613
0.524 SO 34
0.487
$0.03 $0.01

0.020

0% 0% 0% 0% 0%
Light Rail Commuter Rail JPods Freight Rail

OO0 MassDOT cost data, US DOE energy data
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Reduce operating costs per passenger-mile 10x%

Operating cost per

Cost and Pollution passenger-mile = 3¢ ...

>1.45 per Passenger-mile

B S/passenger-mile
B CO2, Ib/passenger-mile

Energy self-reliance
100%

S0.76
0.741 SO 38
0.613
0.524 SO 34
0.487
SO0. 03 $0.01

0.020

0% 0% 0% 0% 0%
Light Rail Commuter Rail JPods Freight Rail

OO0 MassDOT cost data, US DOE energy data



Reduce operating costs per passenger-mile 10x%

Operating cost per
Cost and Pollution passenger-mile = 3¢ ...
per Passenger-mile e 50x% |less than buses
B $/passenger-mile

B CO2, Ib/passenger-mile
Energy self-reliance

100%

S0.76

0.741 SO.38
0.613
0.524 SO 34
0.487
$0.01
0.020
0% 0% 0% 0% 0%
Light Rail Commuter Rail Car Freight Rail

MassDOT cost data, US DOE energy data



Reduce operating costs per passenger-mile 10x%

Operating cost per
passenger-mile = 3¢

Cost and Polluti
:rsngsenoe:,.::; e 50x |less than buses
P © e 25% |ess than trains

M S/passenger-mile

B CO2, Ib/passenger-mile
Energy self-reliance

100%

S0.38
0.613
0.524 SO 34
0.487
$0.01
0.020

0% 0% 0% 0%

Light Rail Commuter Rail Car Freight Rail

MassDOT cost data, US DOE energy data



Reduce operating costs per passenger-mile 10x%

Operating cost per
passenger-mile = 3¢ ...
e 50x% |less than buses

e 25x% less than trains

e 10% less than cars

Cost and Pollution
per Passenger-mile

B S/passenger-mile
B CO2, Ib/passenger-mile
Energy self-reliance

100%

0.741

0.524 SO34

0.487

0.020
0%

Freight Rail

0% 0% 0%

Bus Light Rail Commuter Rail Car

MassDOT cost data, US DOE energy data






Increase capacity with podcars 6% ... or more

Relative Capacity per Hour (not all seats are filled)
Mode Seats per Vehicle

Bus 0-50, 50 used
Light Rail  0-200, 200 used

Automobiles
Podcars
Podcars
Podcars
Podcars

1-6, 4 used
1-8, 4 used
1-8, 4 used
1-8, 4 used
1-8, 4 used

Headway

5 mins

10 mins

(3 legal) 1-6 secs
3 secs

1 secs

0.5 secs
0.25 secs

Seats per Hour
600

1,200

4,800

4,800

14,400

28,800

57,600

* 0.25 second headway gives each vehicle 3.91 meters of space

Adapted from JPods 2018



Capacity increases with automation & off-line stations

I |
OFF LIN
STAT{ON

LATFOR

ATN systems use off-line stations for better use of the tracks

1. CAPACITY 2. COST
... With *500% improvement ... and a very low cost
over state-of-the-art controls onboard controller







dcars provide 10x better service
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Podcars provide 10x better service
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odcars provide 10x better service
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We can convert “star” metros into mesh networks
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metros into mesh networks

We can convert “star”
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Podcar networks can grow with 10X more stations

Llhll"‘

Stations of two parking spots

Stations on top of sidewalks



Podcars can roll in & out of buildings



Podcars can roll in & out of buildings
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Join the Spartan Superway Summer Internship

Program, next June—July 2019 in Silicon Valley



Join the Spartan Superway Summer Internship

Program, next June—July 2019 in Silicon Valley
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Join this growing international university network

p{ CapeTown
Jo{ Johannesburg

o{ Pretoria *

*’:‘ . ) BS\VIP
W
B, i koping

X

Ayauto

X

X
x Tec de Monterrey

x






Help rebalance public space & create a city for people*

February 6 -
October 1







It took the Sputnik Crisis to get things moving
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It took the Sputnik Crisis to get things moving
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The political will was lacking here, so | looked around
K
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The Futran test track has been operational 3 years

The system shake-down has been successful



The solar canopy is typically 6 meters wide
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The solar canopy is typically 6 meters wide

241.90in

" 6.14m | “

39.37In




de

typically 10 meters w

... and the station roof is




Solar elevated metros can fit along regular streets
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Solar elevated metros can fit along regular streets




FUTRAN

Smart Cities need innovative tools to ﬁ
\ PODCARS




Smart Cities need innovative tools to 6 FUTRAN
become livable, sustainable, and resilient S PO

The Futran Elevated
Metro is a superb solar
system, grid optimizer,
and public fransit
platform for Smart Cities!







You are invited to join the solarevolution!

Engineers: spartansuperway.blogspot.com

Designers: facebook.com/uidc2018
Business: futrangroup.com

Ron Swenson ¢ ecosystems@econet.org

| )

SPARTAN
SUPERWAY



http://spartansuperway.blogspot.com
http://facebook.com/uidc2018
http://futrangroup.com

