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Form 6: Infrastructure Stabilization Pricing Form

Infrastructure Stabilization Unit Pricing Instructions:

Although Form 6 provides committed pricing only for the initial Project Phase, the pricing provided in Form 6
will be utilized in determining pricing throughout the term of the Contract, as outlined in this RFP and in the
Contract.

Each Proposer must complete the following table in its entirety. All prices provided in this form constitute

committed pricing for such items in the first Phase of the Project. Any Proposal that does not include this Form

6, or includes a Form 6 deemed to be incomplete, will be deemed “Non-Responsive”. Each Proposer must
provide the unit price, including any labor, supervision, equipment, and material for each of the listed

Infrastructure Stabilization work items provided in this form. Additional detail regarding the scopes of work
and specifications associated with each work item is provided in Exhibit L.

ITEM # DESCRIPTION UNITS UNIT COST

1 REMOVE & INSTALL RESIDENTIAL POLE WIRE WITH GROUND EACH -

2 REMOVE & INSTALL ARTERIAL POLE WIRE WITH GROUND EACH R
REMOVE & INSTALL CABLE, ALUMINUM, AERIAL, 3 1/C #8, WITH

3 MESSENGER PER FOOT 1 N

4 REMOVE & INSTALL ELECTRIC CABLE, AERIAL, 1/C # 6 perrooT || IR
REMOVE & INSTALL ELECTRIC CABLE IN CONDUIT, TRIPLEX 2 1/C

> NO.6,1/C NO.8 PER FOOT 1 IR
REMOVE RESIDENTIAL LEGACY POLE & MAST ARM, INSTALL

6 RESIDENTIAL 20’ POLE & 12’ MAST ARM ALUMINUM, EACH I
REMOVE ARTERIAL LEGACY POLE & INSTALL ARTERIAL STEEL, ANCHOR

/ BASE, 15”B.C., 34' 6" EACH I

8 REMOVE & INSTALL MAST ARM, STEEL, 8 FOOT EACH -_

9 REMOVE & INSTALL MAST ARM, STEEL, 12 FOOT EACH e

10 | REMOVE & INSTALL MAST ARM, STEEL, 15 FOOT EACH e

11 PLASTIC POLE DOORS EACH -_

12 REMOVE & INSTALL ALLEY LUMINAIRE WIRE WITH IN-LINE FUSE EACH -

13 PAINT BOTTOM 5’ OF EXISTING POLE TO INHIBIT RUST CORROSION EACH -

14 PAINT EXISTING 20’ RESIDENTIAL POLE EACH -_

15 PAINT EXISTING 30’ ARTERIAL POLE EACH -_

16 PAINT EXISTING 8 MAST ARM EACH -_

17 PAINT EXISTING 12’ OR 15’ MAST ARM EACH -_

18 VIADUCT / UNDERPASS CONDUIT REPLACEMENT" PER FOOT | -

19 VIADUCT / UNDERPASS WIRING REPLACEMENT PER FOOT | -_




Asset Condition Assessment Pricing Instructions:

Each Proposer must complete the following table in its entirety. The pricing provided below shall be for all
costs associated with the approach to the Asset Condition Assessment proposed in the Proposer’s Asset
Condition Assessment Plan, as described in Section 4.3.4.1, exclusive of any overall project management costs,
profit and overhead. The Project Management, Profit, and Overhead “Markup” submitted in Form 14 will be
applied separately to the Total Cost of the Asset Condition Assessment Work submitted in this Form 14. The
pricing provided on this Form 14, together with the applicable markup, will serve as a not-to-exceed budget for
the full cost of the Asset Condition Assessment Work.

ITEM # DESCRIPTION TOTAL COST

COMPREHENSIVE ASSET
! CONDITION ASSESSMENT -
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Technology Solution Overview

Itron, along with our partners Neptun Light, Inc. (Lake Forest, IL); City Lights (Chicago, IL MBE/WBE);
and Imperial Lighting (Chicago, IL SBE) is pleased to propose to the Chicago Infrastructure Trust, the
City, and Parks a networked streetlight management solution that fulfills all the of the CIT’s technical,

operational and financial requirements as outlined in the RFP “Chicago Smart Lighting Project.”

Over the past three decades,
Itron has successfully deployed
more than 150 million intelligent,
connected devices in the field for
municipalities and utilities to
measure and manage energy and
water consumption. Our
innovative streetlight solution
leverages our extensive knowledge and experience in field area networking in combination with best-
in-class LED lighting, monitoring and control technology, an Internet of Things (IoT) communication
platform, and operating options tailored specifically for the CIT.

= |tron has installed

! more than 150 Million
intelligent, communicating
devices to measure and manage
energy and water consumption

We believe there are several aspects of our proposed streetlight management solution that offer the
CIT and City differentiated value. Our proposed solution provides the following advantages:

» Patented and highly reliable luminaire technology that meets all illumination, control and form
factor requirements, while also providing energy saving dimming capability;

» An unprecedented 12-year limited warranty on the
Neptun luminaires;

» Luminaire technology that is “Dark Sky Friendly.” These

lights minimize glare while reducing light trespass and

“sky glow,” preserving the natural nighttime ambience.

This helps minimize citizen concerns that often arise

when transitioning to LED street lighting;
Itron’s proposed
solution provides a

12-year warranty

»  Streetlight control technology that provides the City with
integrated “revenue grade metrology” in every luminaire
to ensure accurate measurement, recording and billing of Sk
energy consumed: on luminaires

»  The ability to individually meter a third-party device
attached to any lItron streetlight controller for third-party billing purposes. The Itron node has four
channels to measure and record both current and voltage;

» Robust 0-10V and bi-level dimming functionality, which provides the ability to use only the
minimum light level required for specific situations such as low traffic times and local weather
conditions. This provides increased energy efficiency and while also lowering Operations and
Maintenance (O&M) costs;

» A highly secure, 10T multi-application IPv6é communication network from Itron and Cisco that is
capable of supporting not only streetlights but additional future smart city sensors, applications
and services;

Technology Solution Overview Itron Confidential & Proprietary Page IV-1
Chicago Smart Lighting Project January 6, 2017
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»

»

»

Full access to the Itron Idea Labs organization that was formed to help quickly integrate a broad
ecosystem of smart city technology developers using an accelerated development model. Idea
Labs funds entrepreneurs in residence to turn their business ideas into reality. Idea Labs
stakeholders can include local innovators, companies, universities and other entities; Itron also
sponsors local community-based innovation projects such as the City of Charlotte, Envision
Charlotte, the City of Spokane’s Urbanova project, and the City of San Diego’s 2016 “Hackathon”.

A broad ecosystem of smart city technology developers working through an accelerated
development model for local innovators, companies, universities and other stakeholders in
Chicagoland to develop and test new smart city applications using the proposed OpenWay Riva
platform.

Innovative packaging of incentives to expand value of network beyond streetlight management to
your community by expediting potential benefits associated with water conservation, public safety
monitoring and other services

A SIMPLE AND VERY RELIABLE SOLUTION

Itron’s proposed networked streetlight solution for the City consists of three key elements:

»

»

»

Neptun LED luminaires equipped with integrated communication and control modules. These
control units deliver reliable RF-based communications to each fixture; remote on-off and robust
dimming control; as well as GPS-
based asset monitoring to
optimize maintenance and quickly
identify units that may require
repair or replacement over the life
of the system.

A highly flexible and secure loT
communications network jointly
developed by Itron and Cisco that
supports all stated streetlight
management requirements and
also makes it very easy and cost effective for the City to add new devices, applications and
services to the network over time to broaden the value stream of the investment to both the city
and its residents.

Cloud-based network management and streetlight monitoring and control software that provides
Itron operators as well as the City’s staff real-time visibility into system operating conditions,
streetlight status, along with robust exception management and asset monitoring capabilities to
ensure the system operates at the highest reliability and efficiency.

Page IV-2 Itron Confidential & Proprietary Technology Solution Overview
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Itron Networked Streetlight Solution

Itron Streetlight Controller & Comms

» Reliablelsecure communication over wireless IPvE network
» Robust luminaire contral o
» Broad compatibility, ANSI C136.41 compliant R O E Tl @i | |
: » Highly accurate energy consumption measurement i 'l

. (0.2% accuracy) " =
e /' 5 Itron Control

Management System

T 4G LTE q (CMS)
Backhaul A

il

Network Router

Remote Access/ v

Field Service ﬁ

Itron Services Center

BEAUTIFULLY EFFICIENT LIGHTING TECHNOLOGY

Itron’s proposed solution features advanced lighting technology from Neptun, an industry pioneer and
leading supplier of energy efficient lighting products, and with manufacturing facilities in the Chicago
area. Neptun provides a broad portfolio of LED products in configurations that satisfy all the fixture,
type and technical requirements for all 361,900 streetlights specified for replacement in the RFP.

Neptun’s LED fixtures set a new standard in the industry for energy efficiency, light quality, and beam
control. Highly engineered optics and advanced
housing designs deliver outstanding visibility and
light distribution for all environments and
applications. These lights are specifically
designed to minimize glare while reducing light
trespass and “skyglow” to minimize impact on the

city’s ambiance and environment. > 6 0% ltron’s proposed
solution will
Neptun’s competitive advantage in the lighting ENERGY | deliver >60
industry lies in its patented technology for SAVINGS percent energy
increasing the efficiency and lifespan of its savings

products compared to its competitors. This means
that Itron’s proposed solution will deliver greater
energy savings. We estimate 60% to 80% percent
energy savings depending on incumbent lighting source and lighting design, with an additional 50% to
75% savings on streetlight maintenance costs over the life of the system. That's also why we’re able
to offer a 12-year warranty on the Neptun luminaires.

Technology Solution Overview Itron Confidential & Proprietary Page IV-3
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STREETLIGHT CONTROL UNITS

The Itron Streetlight Control Node (Node) revolutionizes the way lighting systems are managed and
controlled. Operating on a highly secure, encrypted IPv6 wireless network, each bi-directional
communication Node is capable of data transmission and reception, as well as complete control of
the light fixture.

The Node is mechanically and electrically compatible with all modern lighting fixtures, such as LED,
that are equipped with ANSI C136.41 standard receptacle.

The Node’s communication is built on Itron’s OpenWay Riva™ Adaptive
Communications Technology and delivers seamless, reliable connectivity and
operation in all service environments. Control and monitoring functions are
performed via Itron’s Central Management System (CMS), cloud-based
software.

The Node meets all of the City’s functional requirements and is fully capable
of monitoring and controlling lights of Smart Cities, Smart Airports, Multi-
Facility Corporate Campuses, and Parks and Recreational Department
needs. (See Specification Sheet for details)

Additional Functionality of the Itron Streetlight Control Node:

» The Node has a standby battery inside. In the event of power loss to the light pole, theft of the
Node, or theft of entire luminaire - the Node will send 3 alert messages to a specified e-mail
address or phone number. The alert includes description of alert and current GPS coordinates of
the Node;

» The Node’s main body and cover housing is made of semi-transparent plastic material, and does
not require any window for the photocell transistor to operate

» The Node has the capability to store all historical events data and energy consumption data for
31 days in its internal flash memory

» The Node has been programmed to store “current node status” in its flash memory, and refresh
that status every 30 seconds

FIELD GATEWAY FROM CISCO

The Cisco 1000 Series Connected Grid Routers (CGR) provide the network infrastructure for the
proposed loT communications network. The CGR connects a large number of network endpoint
devices, such as streetlights, sensors and other edge devices.

The CGR 1240 (shown here) is a proven pole-mount field area router, I I ! _I
¢ : O

supporting multiple wide area network (WAN) and neighborhood area o
network (NAN) communication technologies. The CGR’s modular <
communication interfaces allow it to evolve as communication -
technology evolves.

i

Its “zero-touch” deployment capabilities enable a factory-configured = ® a. ¢
CGR to self-discover and automatically register with the network =
management system and receive the configuration and other _] i ﬁ'T
attributes that will enable it to function immediately. This is a unique ]

Page IV-4 Itron Confidential & Proprietary Technology Solution Overview
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capability for the Itron-Cisco IoT communications network that makes field deployment much easier
and more cost-effective for our customers.

ITRON CONTROL MANAGEMENT SYSTEM

The Itron CMS is comprehensive cloud-based software with three modules:
» Cloud-based Luminaire Control and Management Software

» Cloud-based GPS Street Lights Inventory Manager (on Panasonic Toughpad FZ-N1)
» Cloud-based Network Management Software (Cisco Field Network Director),

This intelligent software architecture provides robust yet user friendly control and management of
luminaires, network, and inventory of lighting assets.

The Itron Luminaire Control and Management Software (CMS) meets the all the City’s control
software requirements with some additional features (See CMS Specification Sheets for details). The
CMS solution is hosted in Microsoft Azure, the largest and most secure enterprise-grade cloud
infrastructure available today

Additional Functionality of the CMS ! o= T T rewcnieig
solution: e T -

»  Automatic Demand Response (DR)
control dimming to manage peak power
demand

» The City can pre-designate non-essential b e d
approved areas for DR requests from
ComEd in order to shave peak power
demand when requested. - st

%

» Flexible Grouping : m

»  Authorized users can create new
“groups” on the CMS user interface with just a few clicks of a mouse in order to customize lighting
conditions to specific public safety or local neighborhood needs.

» Integrated real-time operational and inventory management

» The field GPS service order and asset manager locator will automatically update CMS cloud
system from remote handheld devices in the field.

The Cloud Based GPS Street Lights Inventory Manager App
provides efficient logging of any asset locations based on their GPS
location, creating a robust asset tracking system. The Streetlights
Inventory Manager App will link all activities of installers to our Control
Management System, including initial installation of asset data at a
specific GPS location; and complete update of assets inventory during
any service or replacement performed at that specific GPS location.

The Itron Cloud-based Network Management Software was co-
developed with Cisco and utilizes Cisco’s 10T Field Network Director
(FND). It is a robust software platform that manages network and
security infrastructure for the loT communication network. 10T FND is a

Technology Solution Overview Itron Confidential & Proprietary Page IV-5
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scalable, secure, modular, open-platform architecture designed to enable true interoperability across
the loT communications network for legacy and next generation sensors and edge devices. It is
important to note that IoT FND is a proven solution deployed in many networks across North America
managing millions of endpoints.

Itron Cloud Services provides business outcomes that address smart city challenges in an
Outcomes as a Service model to lower costs and improve performance. Microsoft Azure maintains
the infrastructure and performs routine maintenance, patching, load balancing, and health monitoring
for continuous availability.

» High Speed to Value - The Itron networked streetlight management solution is immediately ready
for deployment in the cloud and software release upgrades are performed in real time, to
accelerate value realization

» Robust Security — A robust team of more than 1,000 Microsoft security experts working 24/7
supports the Itron cloud-based solution backed-up by a specialized cyber threat forensics team

» Low Total Cost of Ownership — Economies of scale are achieved through the virtual use of
hardware and the common use of software application components, providing a low-cost solution
as compared to traditional on premise solutions

» High Reliability — Microsoft supports over 100 Azure data centers across the global and provides
virtual application and database back-up support for the Itron cloud-based solutions across these
data centers, providing a proven and trusted cloud-based solution used by many of the top
Fortune 50 companies

ITRON OPENWAY RIVA™: AN EXTENSIBLE PLATFORM FOR STREETLIGHTS AND SMART CITIES

At the heart of Itron’s proposal to the City is Itron’s OpenWay Riva technology. This groundbreaking
loT technology platform combines high-performance field area network communications with
distributed intelligence and processing capability to analyze data in the edge device to provide real
time insight into system operating conditions.

Each streetlight control unit will be equipped with

OpenWay Riva technology, providing the City

with robust streetlight management functionality

while putting in place the foundation and

communication network platform for an High-per_formance loT
expanded portfolio of smart city services in the communication network
future. with assured connectivity

With this technology, the streetlights continually
evaluate and choose the optimal communications path and modulation rates over the RF mesh
network, to ensure reliable connectivity with all devices.

Unlike other solutions, OpenWay Riva provides distributed computing power to process and analyze
data in devices at the edge of the network. This distributed intelligence enables real-time
management of changing operating conditions, enabling more dynamic management of streetlight
operations (dimming etc.) based on local and changing conditions.

OpenWay Riva technology also opens new doors to innovation. Any company or third party can
develop products for the OpenWay Riva platform using standards-based, open architecture. Itron’s
proposed solution takes full advantage of the global 10T emerging market. With this platform, the City
can benefit from the innovative products and services that are being developed by a vast global loT

Page IV-6 Itron Confidential & Proprietary Technology Solution Overview
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ecosystem of smart city and 10T developers. This also allows the city to allocate these costs over
multiple applications compared to just a single purpose street light network.

THE VALUE OF AN OPENWAY RIVA MULTI-APPLICATION NETWORK

Cities throughout the world are looking for innovative ways to make their communities safer, more
livable, and sustainable through improved resource management. These objectives, coupled with the
Internet of Things (loT) technology revolution, are driving the global smart cities movement. The City
has a great opportunity to be leader and a pacesetter in this transformation with the right technology
platform in place.

However, a number of cities have invested in streetlight solutions that were built solely for the
purpose of controlling streetlights and nothing more. When new opportunities or needs arise, these
“purpose built” networks are not up to the task of scaling to support additional devices, applications
and services in a secure, cost-effective manner. Itron’s business case analysis shows that it is much
more prudent to invest in a multi-application network where smart streetlight management is a
foundational application that provides financial justification for the initial network investment.

Whether it's air quality or traffic monitoring, parking space management, smart waste collection,
public safety, or new smart city services that haven’t even been conceived of yet, the choice in
communication and network architecture is absolutely

— ==
This is why Itron has partnered with Cisco, the global - I < P
leader networking technology, to develop an loT

critical to ensuring future expansion of value over the
communications network that provides the security, "‘-\Ff" i i

life of the system and the avoidance of stranded
investments.

L
performance and flexibility for cities to expand the value e
stream of their networks over the life of the system. This
network, recently named the industry-leading Multi-application network
networking technology by Navigant Research, is architecture for new smart
deployed and used by Itron utility customers to manage ; :
millions of intelligent connected devices throughout the City services
US, Canada, and around the world.

Just as any organization or company would not purchase separate networks for email, web browsing
and ERP, it is no longer prudent in this rapidly changing market to invest in a field network that was
designed only for only one purpose — streetlights.

Instead, Itron proposes an loT communications network architecture capable of supporting an
expanding array of devices into the future. Our proposed network would function much like an
enterprise IT network in the field serving the City and its citizens.

Itron’s proposed solution provides an open, IPv6 network architecture with standardized, robust
security, network management and quality of service (QoS) capabilities to prioritize and manage data
traffic. It is a network that is agnostic to the devices and applications that run on it. This makes it very
easy and cost effective to add new services as new needs and opportunities emerge.

Furthermore, the streetlight control units installed on each light are equipped with RF communications
to form a robust mesh network ensuring reliable connectivity to streetlights and other connected
devices in the area. With Itron’s innovative wireless mesh network design, every streetlight controller

Technology Solution Overview Itron Confidential & Proprietary Page IV-7
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acts as an additional communication node in the network, strengthening its performance and
reliability while providing a ready network canopy to support other smart city applications and services
under the same network in the future.

EXTENDING THE VALUE

In addition to networked streetlight management and control capabilities, Itron sees several
opportunities for the City for additional smart city services that would significantly broaden the value
stream and utilization of the network.

These additional applications and services could include connecting the Chicago Department of
Water’'s water meters to drive further improvement in the effectiveness of the City’s water metering
and conservation efforts through leak detection and more precise and timely consumption monitoring.

The network can also support an array of new smart city and loT applications, including traffic
monitoring (vehicle, bicycle and pedestrian); parking space monitoring; air quality monitoring; gunshot
detection; and motion detection.

Additionally, in keeping with the City’s interest in Smart Cities, Itron’s OpenWay Riva network could
be utilized for reading Itron gas modules owned by People’s Gas Light and Coke. Itron has been a
partner with utilities for more than 30 years and the ability to leverage our network technology across
multiple constituents could present a number of advantages and opportunities.

A MODEL FOR COLLABORATION AND ACCELERATED INNOVATION

In response to the significant opportunities emerging for visionary cities, Itron started Itron Idea Labs
to drive collaboration and innovation with our customers to solve key energy, water and smart city
challenges. The objective of Itron Idea Labs is to discover new opportunities for effective energy,
water and resource management utilizing Itron’s Riva™ technology. Itron Idea Labs accelerates
innovation by engaging with our customers early and often, and delivering new and strategic solutions
at a transformative pace.

The Itron Idea Labs team is made up of experienced entrepreneurs and engineers who want to make
smart cities reality. Our team will work with the City to develop innovative solutions to challenges it
faces. Itron Idea Labs provides a nimble vehicle for collaboration and partnership with local
established companies, start-ups, and academia to bring best-of-breed thinking and capabilities to
extend the value of the network beyond the initial streetlight management use case, and do so at a
manageable cost and timeframe. This can include hardware and software development kits and
related support for local universities, technology startups etc. Projects that are proven as business
opportunities are transitioned into Itron's core business for delivery to our customers, to solve new
challenges in new ways.

PROGRAM MANAGEMENT AND EXPERTISE

Itron has unmatched experience and capability when it comes to managing not only the technical but
also the programmatic aspects of deploying and managing large-scale communication networks of
intelligent devices in the field. Our technology is utilized by thousands of municipalities and utilities
throughout the world, and we work with a broad network of highly reliable field installation partners to
ensure on-time and within-budget project delivery.

In addition, Itron has broad experience and expertise in energy billing and energy efficiency program
management and evaluation in California and other states. Our team is uniquely suited and has all

Page IV-8 Itron Confidential & Proprietary Technology Solution Overview
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the tools to efficiently update and organize the electricity billing records for the City’s unmetered
streetlights; update the City’s streetlight inventory and all related field assets and locations; and to
administer any applicable rebate programs through Commonwealth Edison or the state to ensure full
compliance and maximize results.

Itron is confident that this combination of innovative technology from industry leaders (including local
suppliers), coupled with our extensive experience and expertise in system operations and program
management, provides the City with the full solution required to achieve the near term and future
outcomes specified in the RFP.

Technology Solution Overview Itron Confidential & Proprietary Page IV-9
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ltron Request for Proposal ("RFP") for Library Management System
January 6, 2017 Specification No. 120714
Chicago Smart Lighting Technology Requirements
Form 7: Functional, Logical, and Technical Requirements
Instructions: For each requirement, please insert an "YES" if the
requirement will be met with no customization. Insert a "CU" if
customization will be necessary to meet the requirement. Insert a
"TP" if third party software will be needed to meet the requirement.
Insert an "NA" if the functionality is not part of this Proposal.
g g s g Optio esp
The Lighting Management System is a software as a service solution
1.1 |or hosted solution. ves
1.2 |Authentication and authorization
121 Users must securely authenticate into the system to gain access. ves
1.2.2 | The system supports integration with Active Directory. Optional yes
System access levels are role-based, limiting access to change
1.2.3 | schedules or other settings within the system. ves
A login page will identify the application and provide a means for the
1.2.4 | userto access the system. ves
If authentication is not successful, the Login page is re-displayed
1.2.5 | with appropriate messaging. yes
1.2.6 | The system supports session timeout at a configurable frequency. yes
127 Users are able to log out of the system. ves
The Lighting Management System shall be capable storing asset,
component, schedules, manual overrides, alarm triggers, burning
1.3 |hours, voltages, failures, maintenance, energy consumption data. yes
The System will allow users to search, view, and edit lighting system
1.4 |data via a map-based interface. yes
1.4.1 | The system provides both street and satellite image basemaps. yes
1.4.2 | The system allows users to toggle between different basemaps. ves
1.4.3 | The system integrates with Google Street View. Optional yes
1.4.4 | Users can adjust zoom level. yes
1.4.5 | Users can pan in any direction. yes
1.4.6 | Users may zoom to a point or a group. yes
The system allows users to view different point-based or boundary-
1.4.7 | based geographies. ves
1.4.8 | The system allows users to view Control Point locations. yes
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g g Manag Optio esp
The system allows users to view attributes of each Control Point,

1.4.9 | including, luminaire type and/or sensor type. ves
The system allows users to view the status of each controller (i.e.,

1.4.10| online, online reporting error, offline) ves
If applicable, the system allows users to view Gateway status (i.e.,

1.4.11| online, online reporting error, offline) if applicable ves
The system allows users to view Luminaire status (On, Off, Dimmed

1.4.12| State, Boosted State, etc.) ves
The system allows users to view power quality requirements

1.4.13| (current requirement, peak requirement). ves
The system enables users to view the peak requirement in a

1.4.14| prescribed time period (e.g., last 24 hours). ves
The system allows users to view lighting system energy consumption
(Daily over last prescribed time period — e.g., Daily for last 7 days). yes

1.4.15
Users may search around a radius from a point in either miles or

1.4.16 | feet. Users should be able to set distance. ves

1.4.17| Users may search within a predefined boundary. yes
Users may draw/define their own boundaries and search Optional
around or within that custom boundary or point: Around a single
point, In a rectangle, Within a free-form polygon, Around and along ves

1.4.18| aroute.
Users may search within more than one polygon Optional

. yes

1.4.19| simultaneously.

1.4.20| Users may query multiple data types at one time. Optional yes
Users may add one or more query filters per data type
based on the schema for each data type, and using standard
operators (e.g., show me all lights that are out in a particular district) ves

1.4.21

1.4.22 | Users may select and run a saved query. yes
Users may name and save queries that are run regularly. Optional

1.4.23 yes
Controller or sensor data elements display an information window

1.4.24| with data elements on hover over or on click for each point. yes
Users may generate a PDF of the map and all data points with a

1.4.25| dynamic legend. yes
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1.5

The System shall enable users to configure the follolwing via the
Graphical User Interface:

yes

Request for Proposal ("RFP") for Library Management System
Specification No. 120714

1.5.2

Users may configure the reporting frequency of online Control Point
parameters for A SINGLE Control Point or groups of Control Points.

yes

153

The Lighting Management System shall be capable of defining
Luminaire groups, including "Atlas" boundaries designations
provided by the city.

yes

154

Users may modify the ON/OFF, DIMMED, or BOOSTED state of a
single Luminaire or group of Luminaires.

yes

155

Users may configure and modify a predefined schedule for the
ON/OFF and DIMMED or BOOSTED state of a single Luminaire or a
group of Luminaires.

yes

1.5.6

The Lighting Management System does not limit the number of
times/events per day that may be scheduled.

yes

1.5.7

Schedules may be either time-based, whereby Controllers modify
Luminaire operation when a specific time in the schedule occurs, or
event-based, whereby Controllers modify Luminaire operation when
the next event in the schedule occurs.

yes

158

The Lighting Management System shall be capable of creating
programs for time-based Scheduled Control that are defined: On a
daily recurring basis, by specific day types, for special events, and
the scheduling should allow exception days, for instance holidays.

yes

1.5.9

Event-based Scheduled Controls are defined according to inputs
from sensors or commands from the Lighting Management System.

yes

1.5.10

The Lighting Management System is capable of Dynamic Control,
whereby the ON/OFF, DIMMED, or BOOSTED state of a single
Luminaire or a group of Luminaires is modified in response to
dynamic inputs from sensors or commands from the Lighting
Management System.

yes

15.11

The Lighting Management System is capable of Prioritized Control,
whereby the Scheduled Control of individual Luminaires or groups of
Luminaires is modified according to input from sensors or
commands from the Lighting Management System.

yes
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The Lighting Management System is capable of True Input Power
Control, whereby the Luminaire DIMMED or BOOSTED state is
actuated to achieve to a desired true input power (percent relative

. L. . yes This could be done via manual or automated process
watts). Please describe any Luminaire features that are required to

meet this, and whether this would be done via manual or automated
1.5.12 | processes.

The Lighting Management System is capable of Light Output Control,
whereby the Luminaire DIMMED or BOOSTED state is actuated to

achieve a desired light output (percent relative lumens). Please yes This could be done via manual or automated process
describe any Luminaire features that are required to meet this, and

1513 whether this would be done via manual or automated processes.

The Lighting Management System is capable of Constant Light

Output Control, whereby the Luminaire DIMMED or BOOSTED state
is automatically actuated to achieve a maintained constant light The controller constantly monitors the output of the luminaire to ensure that a
output (lumens) over time by compensating for Luminaire lumen yes constant output of light over time is maintained.
depreciation. Please describe any Luminaire features that are

1.5.14 | required to meet this.

The Lighting Management System can ensure that a maximum

1.5.15 [ Luminaire true input power (watts) is never exceeded. ves
1.6 |User Administration

1.6.1 | Allows administrators to add users to the system. yes

1.6.2 | Allows administrators to assign roles to users within the system. yes
1.7 |Notifications and Alerts

The Lighting Management System shall be capable generating

outage or alert Notifications related to system components, which
are specified (pre-defined and/or customized). Notifications should yes
be automatically sent to assigned users and/or user groups via email
1.7.1 | orSMS.

The Lighting Management System shall be capable of detecting and
reporting wire or cable theft through use of an algorithm that
identifies when the following conditions exist:

1. A user-defined number of Controllers report a loss of electrical
service

yes
2. The loss of electrical service occurs within a user-defined time

window
3. The Controllers are physically located consecutively along a

172 roadway

ITP Form 7
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The Lighting Management System shall be capable of comparing all
reported Control Point parameters with optional pre-defined
maximum and minimum thresholds, and generating error messages
in real-time (based on reported data availability) for any condition
that violates a specified threshold a specified number (1 or more) of
1.7.3 | times.

1.8 |Work Order & Asset Management

yes

The CLMS should interface with 311/the City's primary work order
system to enable users to conduct common work order and dispatch
activities from the Lighting Management System application/GUI. The
CLMS should not be the work order management system of record, yes
but should provide the primary application for field staff to receive
assignments and make updates. The CLMS will be the primary asset
management system for streetlight components.

1.8

The LMS shall be capabale of integrating with the City's primary work
order system to manage service outages, route and dispatch crews yes
1.8.1 | for surveying and maintenance.

The LMS shall shall be capabale of integrating with the City's primary
work order system and allows a dispatcher to assign maintenance yes

1.8.2 | work to crews or contractors.

The LMS shall be mobile-friendly, allowing field personnel to receive
and manage their work via GPS-enabled mobile devices that include yes

183 to make edits to the inventory via form and/or map interfaces.

Any changes to the work order status based on the updates made in

the field shall be transmitted to the City’s 311/primary work order
es

management system via integration to ensure transparency to y

1.8.4 | residents and call takers.

The LMS shall contain an asset management system that maintains
information about each lighting structure and its associated
features, including type, model, and wattages; installation, yes
maintenance, removal and disposal dates, and warranty
information.

1.8.5

ITP Form 7
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The LMS shall contain an asset management system that maintains
information about each light and its associated circuitry, controller, yes
and power feed.
1.8.6
The LMS shall enable notification to ComEd, through established FTP
data exchange processes, of changes to the city's lighting yes
infrastructure that affect energy usage for billing purposes.
1.8.7
1.9 (Reporting
The Lighting Management System shall be capable of creating
Remote Monitoring reports based on the generation of an error yes
1.9.1 | message or on a schedule.
The Lighting Management System shall be capable of creating pre-
1.9.2 | defined Remote Monitoring reports containing: ves
Instances of communication loss between Field Devices and the
1.9.3 Lighting Management System ves
Control Points with error conditions, sorted by error type and/or
194 Electrical Service Point location ves
Energy Consumption Data for individual Luminaires and/or groups
1.9.5 of Luminaires yes
Logs of work assigned, dispatched and completion from the work
1.9.6 order dispatch system yes
The Lighting Management System shall be capable of creating
1.9.7 | customized Remote Monitoring reports. ves
The Lighting Management System shall be capable of creating pre
19.71 defined asset reports. yes
The Lighting Management System shall be capable of creating
1.9.7.2 customized asset reports. yes
Administrators or Network Operations Staff may configure the
reporting frequency of online Control Point parameters for all yes
1.9.8 | Control Points.
Administrators or Network Operations Staff Network Operations
Staff may configure the reporting frequency of online Control Point yes
19.9 parameters for a single control point or groups of control points.
1.10 |Application Programming Interfaces
ITP Form 7
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The Lighting Management System shall have an API capable of

1.10.1 |supporting integration through web services (e.g. SOAP, Restful). ves
The Lighting Management System’s Scheduled Control interface
should provide an interface protocol (e.g., REST, SOAP, XML) to allow Jes

third party systems to create programs for alternative schedules to
1.10.2| be automated into the LMS Schedule Control.

The API supports programmatically modifying or overriding the
ON/OFF, DIMMED, or BOOSTED state of a single Luminaire or group
of Luminaires (i.e., when a traffic incident is reported via 911, the yes
light levels of the lights in the surrounding area will be raised
automatically).

1.10.3
The API supports getting/retrieving information about individual
controllers/luminaires that may then be imported into another
system or used in a program to kick-off an event in a third-party yes
system (i.e., if a light is out, a ticket is opened in 311 via the Open311
1.10.4 | API).

1.11 [System Documentation

The System shall provide users with searchable end user help documentation yes
1.11.1 [that provides step-by-step instructions for common tasks.

1.11.2 |The System help information should be accessible from the GUI. yes
1.12 |Interoperability and Interchangeability

The Lighting Management System shall be certified as compliant

with the TALQ v1.0.1 standard, and Interoperable with TALQ yes

1.12.1| certified Field Devices or Field Device networks.

The Lighting Management System shall be Interoperable with the

1.12.2 | Backhaul Communication Network(s). ves
The Lighting Management System shall be Interoperable with the
1.12.3| Field Devices. yee
The Lighting Management System shall be Interoperable with the
1.12.4| Sensor(s). ves
Availability- As the system supports emergency response, the system
must be available 24 by 7, 365 days a year Jes

with a 99.9% uptime to accommodate scheduled maintenance
1.13 |activities.

ITP Form 7
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1.14

Capacity- The system must support 500 simultaneous users.

yes

Request for Proposal ("RFP") for Library Management System
Specification No. 120714

1.15

Compliance with City IT and IS Policies and Standards- The system
must comply with City of Chicago Information Technology and
Security Policies.

yes

1.16

Logging/Audit - All administrator and user operations are logged in
the system and may be accessed via report.

yes

1.17

Mobility - The application shall be usable on small glass/mobile
devices.

yes

1.18

Web Browsers Minimum Requirements
- Apple Safari latest version

- Google Chrome latest version

- Internet Explorer latest version

- Mozilla Firefox latest version

yes
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Chicago Smart Lighting Technology Requirements

Form 7: Functional, Logical, and Technical Requirements

Instructions: For each requirement, please insert an "IN" if the requirement will
be met with no customization. Insert a "CU" if customization will be necessary to
meet the requirement. Insert a "TP" if third party software will be needed to
meet the requirement. Insert an "NA" if the functionality is not part of this

Proposal.
Ref # Network Response Comments
2.1 |The Backhaul Communication Network shall be capable of in

accommodating the following backhaul models. Please specifiy which
model(s) your solution employs: 1) Node to Lighting Management
Server, 2) Node to Access Point to Lighting Management Server, or 3)
Hybrid Model (e.g., combination of both).

**|f the respondent is interested in utilizing any City-owned Fiber for
backhaul, City Fiber Maps — denoting the existing location of all City-

owned Fiber — can be obtained through the City's secure SFTP site.
Proposing a Node to Field area router to Lighting Management Server

2.2 [Backhaul Communication Network components shall be capable of in
normal operation over an ambient temperature range of -50 degrees C to
70 degrees C (full commercial environment).

2.3 [Backhaul Communication Network components installed external or
remote to luminaires shall be rated IEC 60529 IP67 or NEMA Type 4X.

2.4 [Backhaul Communication Network components shall operate from the
following (nominal £10%) input: Universal AC input (RMS Volts) @ 120-277. in

2.5 |The Backhaul Communication Network shall "use an open, standard-
based physical layer for communication such as IEEE 802.15.4.g for
wireless mesh networks or 4G LTE Standards for Cellular Networks (i.e.,
GSM or CDMA Technologies)."

2.6 |The Backhaul Communication Network shall be capable of connecting to
Lighting Management Systems using open, standard-based networking
technologies such as HTTPS, SMTP, SNMP, COAP, TCP, UDP or FTP.

2.7 |All data communications over the Backhaul Communication Network (i.e.,
between Field Devices and the Lighting Management System) shall be
secured using a standard-based security protocol (e.g., TLS, DTLS, IPsec).

ITP Form 7
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Ref # Network Response Comments
2.8 |The Backhaul Communication Network shall be capable of communicating
using Internet Protocol version 6 (IPv6). Every device must be addressable in
via an assigned IPv6 address.

2.8 [The Backhaul Communication Network shall allow only authenticated and
authorized access to network services by a Lighting Management System
or Field Device (or Field Device Network connected through a Gateway).
For example, an unauthenticated Field Device (or Field Device Network in
connected through a Gateway) shall not be able to use the Backhaul
Communication Network to report usage or accept commands from a
Lighting Management System application.

2.9 [The Backhaul Communication Network and any connected device or
system shall be able to authenticate each other by a standard-based in
mechanism (e.g., X.509 certificates or pre-shared keys).

2.1 [The Backhaul Communication Network and any connected device or
system shall be able to authorize each other by a standard-based in
mechanism (e.g., X.509 certificates).

2.11 |[The data exchange between the Backhaul Communication Network and
any connected device or system shall be kept confidential using a in
standard-based algorithm (e.g., AES-128 or AES-256).

2.12 [The data exchange between the Backhaul Communication Network and
any connected device or system shall be checked for integrity using a in Backhaul utilizes IP-Sec with keyed HMAC
standard-based algorithm (e.g. keyed HMAC with SHA-256).

2.13 [The Backhaul Communication Network shall be capable of maintaining
time either on its own or by synchronizing with a remote service.

2.14 [The Backhaul Communication Network shall provide a detailed view of
the network and its topology, including all connected Field Devices (or
Field Device networks connected through a Gateway if applicable), links,
and ports.

2.15 [The Backhaul Communication Network shall provide a detailed view of
network performance, including available bandwidth, Field Device (or
Field Device network connected through a Gateway if applicable) in
reachability, round-trip times, path costs, and packet delivery
success/failure.

All streetlight nodes support IPv6. The grid routers support IPv6 but carry IPv6
packets across the cellular network using IPv4.

2.16
The Backhaul Communication Network shall provide a configuration

management tool that provides the ability to view and remotely apply
changes, updates, and patches to operating systems and applications on
any single or a group of Backhaul Communication Network components.
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