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Agenda

> Elements of a Smart City
> Why pursue a Smart City?

> Stages of Smart City
development

> Smart City architectures

> Developing an intelligent
architecture that supports a
Smart City vision
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Leidos — Tackling Enduring Challenges That Matter

NATIONAL
SECURITY

v

Security Health and Clean Air, Power and Natural Environment
Wellness Water and Electricity Resource and Civil
Food Safety Optimization Infrastructures

Solutions that secure our future and our way of life

leidos.com/engineering © Leidos. Al rights reserved.



Why a Smart City?

Trends
> Population increase with migration towards urban centers
> City budget constraints vs. aging infrastructure
> Cities use more resources and make more waste

Drivers

> Economic

> Economic development / jobs
> Clean/Regulatory

> Achievable sustainability
> Population Increase

> Ensure essential services

> Improve quality of life for the residents,
merchants, and visitors

> Community engagement and citizen
ownership

> Reputation / Future legacy
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Elements of a Smart City

Intelligent
. Integration
Intelligent g
Infrastructure -
Digital
. > Analytics, data fusion,
Physical mobility, situational
> Water, energy, sensors, awareness
communication, security,
transportation, waste
Vision
Connected
Community
Informed, Engaged Lifestyle
> Commerce, industry, education,
. tourism, health
> Civic pride and community
ownership

A Smart City starts with a strongly aligned vision and results in a connected community.
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Evaluating the Smart City Lifecycle

SUSTAINMENT

FEASIBILITY FINANCING DESIGN INSTALLATION & MONITORING

Will this help? How do we fund it? How do we do it? How to build it? How do | keep it
running?
Can we do it? Can we afford it? Are the pieces there In what order should
to do it? we build it? How do | keep the

What is the best What is the ROI? momentum?
way to do it? Where do | build it? How does it all fit

together? Who keeps it
Can | align my running?
stakeholders?

Evaluate the entire Smart City lifecycle to ensure your vision is viable.
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Smart City Architectures

Community

Technical
Outreach

Regulatory Economic

Operation

Sy Sustainment

A Smart City consists of many components, not simply the technical architecture.
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SITUATIONAL
AWARENESS

DATA FUSION

INTELLIGENT INFRASTRUCTURE

(Physical)
WATER ENERGY SENSORS COMMUNICATION SECURITY TRANSPORTATION WASTE

REGULATORY SECURITY ECONOMIC TECHNICAL COMMUNITY OUTREACH OPERATION SUSTAINMENT

VISION & POLICY
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Intelligent Infrastructure Technical Architecture:

Leveraging Convergence and Intelligence to Drive Value
Electrical Energy Example

Convergence

Microgrids

Actionable
Intelligence

Smart Grid
Internet of Things

Situational Awareness

Renewables Multi-System Economics
Energy Storage Big Data Analytics
< CHP Real-time Pricing
Lighting Third Party Financing Interaction
Insulation Energy Convergence Community Incentives
Night Set Back Waste as an Asset EVs
J . VAN

Use less & change
equipment
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Convergence of
Energy Systems

DYNAMIC CONTROL

Sensors, Data, Awareness,
Dynamic Control, Actionable
Intelligence
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High-Value
Energy Solution

v’ Economic
Development

v/ Engagement &
Ownership

v/ Rational
Sustainability

v’ Improved Quality
of Life

v~ More for Less
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Physical Digital

CONNECTED
COMMUNITY

Vision

Integrate the physical and digital worlds
Create Smart City value
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Intelligent Infrastructure connecTeD |

Case Study \ COMMUNITY/

Industrial Park Economic
Development Solution

* leidos
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Smart City Genesis: Strong Mayoral Vision

> Economic development attraction

> Scalable and modular

Community

Technical
Outreach

> Waste: Make it an asset not a liability
> 20% total energy cost reduction Regulatory Economic

> Minimize city and tenant capital
requirements

Operation
Sustainment

Security

> Work within existing tariffs and
regulations
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Stakeholder Alignment

AN N N N N

X X X

leidos.com/engineering

Civic leadership, city government support
Interested property owner (~ 600 acres)
Interested master developer

Interested financier — third party funding
Consultant engineer and EPC

Energy generation providers
v Modular CHP
v Modular Solar
v Modular Waste-to-RNG
v Modular Waste-to-CHP fuel

Local waste feedstock available
Energy storage integrator
BMS/Real-time commissioning provider

Local companies looking to expand
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Using Waste as an Energy Asset

Community Waste

Ahead of
the Meter
Generation

Utility Electric Grid

A

JA

Electric

Meter

)

Industrial Park

AlA

Electric

Waste

Natural Gas

Thermal

On-Campus
Behind the Meter:
Generation

Campus Waste

v

v
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Utility Gas Grid
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Modular and Scalable

Phase 1: Core on-site generation
and waste repurposing

Phase 2: Campus grid expansion
and options including energy
storage, renewables, ancillary
services, etc.
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Interconnections Energy Optimization
& Dispatch Management System & Control

Grid Real-Time System
Optimization &

Load Control

Campus Central
Heating & Cooling
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Phase 1
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Modular and Scalable

Right-Sized
Ancillary Services Back-up Gens

r R T . E

Optimization
& Control

Real-Time System
Optimization &
Load Control

Phase 1: Core on-site generation
and waste repurposing

Phase 2: Campus grid expansion S O
and options including energy
storage, renewables, ancillary
services, etc.

Campus Central
Heating & Cooling

Waste to Energy .

On-Campus Created
Transportation Fuel

Phase 2
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20 Percent Energy Cost Reduction
Financial / Economic Architecture

Ahead-of the-meter Generator Behind the-meter Generator
Non-fuel cost Fuel cost Non-fuel cost Fuel cost

$3.4 C /wn $5.5 € /kwn $3.4 C /kwn $5.5 € /kwn

Prod cost Prod cost
$8.9 € /kwn* $8.9 € /iwn*

FIT rate Thermal sales Electric sale
$54 ¢ /kWh $68 (I; /kWh $80 ¢ /kWh

Financial model input Financial model input

*based on electric output *based on electric output

Industrial
Park Blended rate

20% baseline discount $5.8 € fiwn

Electric rate Gas rate
$12.1 C /kwn $2.7 C /kwn




_ Physical —
Intelligent Infrastructure | CONNECTED |

CaSe StUdy “\COMMUN|TYS;‘

Self Contained Greenhouse
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Energy System Convergence — Economic Returns

Daytime

® ©

Blomass Gas

More Crops

Less Expensive Energy
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Night Time Lights
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_ Physical
Intelligent Infrastructure | CONNECTED

Case StUdy \COMMUNITY/

Northeast Municipal Microgrids

Digital
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Northeast Municipal Challenges

> Rising costs

> (Generation capacity and

transmission costs are significantly
increasing
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> Increasing resiliency challenges
> Superstorm Sandy, ice storms

> Rising customer expectations

: R 22
leidos.com/engineering © Leidos. Al rights reserved.




Integrate Gas-fired Generation into Energy Grid Economics
to Reduce Municipal Electric Rates

Digital

When to operate

via real-time
n r pricing analysis

Market Participation via Real-time Pricing Signals

Physical

Peaker Generator S

Peak
Sync Reserve Cost Control Block & Index Management Monetization

0000

© Leidos. All rights reserved.

leidos.com/engineering

23



The Long View

Using Smart Infrastructure Savings to Invest in Smart Integration

$50M

Reinvest into
> your Smart

Energy N v =ee__

Cost per year

-~
-
-
-
-
~~~~
-
-
-
-~
-

Integration
Vision.
Sensors, analytics,
> data repository,
situational
awareness

$38M

Energy
Cost per year

Baseline

Energy Costs
Reduced via Smart
Infrastructure vision

Economic architecture is a long view.

Rather than focusing on the short term ROI, reinvest your savings.
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Incorporating Resiliency How do you do it?
> Incorporate microgrid technology with

Why do it? utility-grade automated switching
> Resiliency maximizes the effectiveness of capabilities
your emergency preparedness plans, > Normal usage of the generators as
ensures essential services, and lessens the economical peaker generators
impact of severe weather events > During abnormal system outage events
> Higher reliability = higher customer (such as ISO-NE grid outages and/or
satisfaction storm situations), shift generator
N . operation from peaker to base load
> Strong reliability/resiliency encourages .
generation

economic development in your community
through investment and growth

How do you fund it?

> Resiliency benefits can be difficult to
monetize. Leverage the cost savings
from the peaker generation solution to
offset the additional costs for the
resiliency improvements.
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Physical Digital

CONNECTED
COMMUNITY

Vision

Integrate the physical and digital worlds
Create Smart City value
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leidos.com/engineering © Leidos. Al rights reserved.




S

Key Takeaways

> Intelligent cities require a supporting intelligent infrastructure

> Ensure economic value when planning your Smart City
approach

> Leverage all systems to maximize the usefulness of the
solution

> An optimized solution will have puts/takes/trades

> Stakeholder alignment is key to the success of your approach
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Upcoming Leidos Webinar Session

Thursday, October 15, 2015
12:00 p.m. Central

Connecting the Physical and Digital Domains:
Intelligent Integration for a Smart City

Register at:
http://bit.ly/Leidos-SCW-Webcast

. . . 28
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Points of Contact

Steve Schneider, P.E.

CHIEF SOLUTIONS ARCHITECT

443-402-9263 — office
443-655-5971 — cell

Stephen.F.Schneider@leidos.com

Brandon Freeman
SOLUTIONS ARCHITECT

619.636.7481 — office

Brandon.P.Freeman@]leidos.com

Visit us at leidos.com/engineering
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