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Smart Cities: A Capability Deck of U.S. companies in India

India’s Smart Cities Challenge began in June 2015 with the selection of 100 smart cities that were invited to
submit competitive plans for deploying capital in support of smart infrastructure development.The Smart Cities
initiative envisions public-private partnerships (PPPs) and municipal bonds filling large portions of the funding
gap. Private sector participation is needed in order for public sector entities to leverage access to private sector
financing. This need to raise funds will open market opportunities to domestic and foreign investors interested
in public-private partnerships in many sectors, including IT infrastructure, energy management, environmental
sustainability, GIS mapping, engineering, and sanitation

To facilitate public-private partnerships, India is relaxing access to its urban infrastructure and services sector
for private investment. Several services, typically provided by governmental bodies, will be licensed to private
companies, which could be involved in everything from the construction stage to operations.The largest sectors
that are being targeted for PPPs are in areas with significant unmet infrastructure needs, such as water supply,
waste management, and transportation. In this regard it has been seen that the private public partnership model
has shown promise and has a potential to grow. The private sector has therefore been invited and encouraged
to participate equipped with better resources and know how to execute projects. Thus far, PPP commitments
have already been made by leading U.S. companies such as CISCO, IBM, HE Honeywell, Xylem, Oracle, KPMG,
AECOM, Trimble, PWC, Microsoft and others, but many more opportunities exist. Beyond basic infrastructure
needs — roads, transport, housing — Smart Cities will also channel private investments into urban India’s social
infrastructure in areas such as healthcare, safety, and education

Smart cities agenda is a great opportunity for U.S. and it offers immense opportunities of cooperation between
U.S. and India. In the present context various agencies of the two governments provide leadership and direction
on a range of issues covering infrastructure policy, planning, execution, financing & implementation. Policy
initiatives are key to moving things forward in the infrastructure sector. It is equally important to put in place a
sound technical infrastructure for information exchange across the infrastructure sectors of smart cities, airports,
ports, roads and highways, railways, dedicated freight corridors, water/sanitation, safety and security.

AMCHAM seeks to advocate and advance project development opportunities for U.S. private sector participation
in some of the key areas falling within established U.S. expertise. The U.S. private sector through AMCHAM and
the Energy Co-operation Program (ECP) is working closely with the U.S. Foreign Commercial Services (FCS)
U.S. Trade and Development Agency (USTDA) and several financial institutions.

This Smart City Capability Deck will function as a rich resource base outlining the competitive and cutting
edge technologies of U.S. expertise, products, services, know-how and solutions in the field of infrastructure,
energy and smart city domains. The deck will be used extensively by decision makers, promotional agencies
and institutions to show case and demonstrate the impressive capability of U.S. companies and will bridge
the information gap between the supplier and user segments. We are confident that the deck will provide the
much needed impetus to infrastructure development projects in the country by playing a complementary role to
various Indian and U.S. agencies within the Infrastructure Collaboration Platform.

Ranjana Khanna
Director General-CEO
AMCHAM India
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Established in 1992, the American Chamber of Commerce in India (AMCHAM India) is an association of Ameri-
can business organizations operating in the country.

AMCHAM India has around 500 members, spread across the nation.

The Chamber enjoys a close relationship with the US Embassy in India, which supports its objectives and helps
in fulfilling them. The incumbent US Ambassador to India is the Honorary President of AMCHAM.

MISSION

AMCHAM'’s principle objectives are to:

a) Promote activities that encourage and stimulate investment by US companies in the country.
b) Support the business operations of its members.

c) Encourage bilateral trade between India and the US.

These primary objectives are fulfilled by:

* Providing a forum for US-based business organizations in India to discuss and identify common issues,
economic and commercial interests in India and/or the US.

* Giving an opportunity to its members to express their views and opinions, especially in the areas of
trade, commerce, finance, services, industry, agriculture and related issues; to understand and give
effect to such opinions.

* Instituting Sectoral Committees which implement the primary objectives in their respective sectors.

* Reviewing policies and procedures in various sectors that affect the members as well as growth of for-
eign direct investment.

AFFILIATIONS

AMCHAM is affiliated to the following chambers:
e Chamber of Commerce of USA in Washington, D.C.
* Asia Pacific Council of American Chambers of Commerce (APCAC).
*  AMCHAM’s in other countries.

REGIONAL CHAPTERS

AMCHAM’s National Secretariat is based in New Delhi with six Regional Chapters in Bangalore, Chennai, Delhi,
Hyderabad, Kolkata and Mumbai.
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3M Capability Deck for
INDIAN SMART CITIES

Building India’s Future Fulcrum of Growth:

Smart Physical, Knowledge and Social Infrastructure

SMART CITIES CAPABILITY DECK



Utility management

Sensored electrical terminations
- Enables micro-grid utilization

- Reduces fault detection and outage time

Mapping of underground assets based on RFID marker system
- Enables precise location identification of assets

- Ease of location identification
- Asset position can be mapped o GIS

Water monitoring and management (partnership with Takadu for analytics)

Aluminum Conductor Composite Reinforced (ACCR)
- High strength, lightweight for large spans

- 2x amp capacily
- Reduced installation time

Air purification by using 3M Filtrete systems
- Purifying air in a building can be made smarter and simpler by using patented 3M technology and
products

Smart detection systems for gases and particle
- We can detect % level of gases such as CO, CO2 and particle in the atmosphere

Safety communication devices
- Blue tooth enabled ear muffs which will cut off all noises more than 60 dB. This can be connected
between multiple people for communication

3M smart safety tapes / garments
- Multiple solutions for safe walking

i 3M anti skid tapes
fi. 3M fluorescent tapes
ji. 3M reflective garments

Air purification for crowded places
Infrastructure Protection Coatings

Smart Building

LED high efficiency lighting Free flow tolling — design and install
- Long life, less energy, less maintenance

Environment aware and networked lighting
- Self dimming, remotely controlled LED lighting

- Color changing (manual, or in response to ambient light)

SMART CITIES CAPABILITY DECK
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Ducted lighting solutions
- Tubular Day lighting Systems

- Sustainable light for indoor applications
- Guiding sunlight into dark areas

- Saves electricily

- Reduction of carbon foot prints

Envision Lighting

- Reduces the electric power used to brighten a signage. These films in combination with LED will

reduce power consumption and usage of conventional tube lights.

Solar RPM

- Differentiated solar powered RPM with high strength plastic body, unique light guide system and micro

controlled circuit for lighting road pavements
- Energy source powered by sunlight

Window films

- Sun Control films: save 1 ton of AC per 100ft2 (9.3m2) exposed glass

- Safety films: weather, break in, bomb protection

- Daylight redirecting: Natural light deeper into building, reduced use of arificial lighting (up to 50%+ with

active light management)

Passive Optical LAN
- Fiber to the desktop solution — no power required

- Simplified installation, reduced space, reduced CapEx
- Gigabit capacity
Commercial Filtration: multiple offerings
- Low pressure drop = less fan energy usage
Better filtration = healthier air

Multiple offerings for efficient data center operation
- Open Bath Immersion Cooling

- Novec Fluids
DG3 signage: no artificial light required

PVC free non-woven signage
Recyclable altemative for PVC at low cost

- Sustainable solution comply to RoHS standards
- Reduces carbon foot print

Air barrier film
- Air and vapor envelope protection

- Up to 40% reduction in building heating / cooling energy costs

14
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INTRODUCTION TO 3M

3M - A Global Innovation Company
3M is the global innovation company that never stops inventing because we are passionale about making progress

possible. Cur people capture the spark of new ideas and transform them into thousands of ingenious products and practical
applications that help make people’s lives better. 3M has over a 100 year track record of being one of the most innovative
companies worldwide.

With $30.8 billion in sales and operations in more than 70 countries, 3M sells more than 55,000 products and employs more
than 88,000 people worldwide (12000+ researchers) who collaborate actively to design, manufacture and engage in the
delivery of innovative products & services. 3M leverages its diverse 46 technology platforms that combine in unigue and
imaginative ways, leading to innovative solutions for a variety of markets like Industrial, Healthcare, Safety& Graphics,
Energy and Consumer.

3M has been awarded close to 671 (US patents) and a total of 3,300+ patents globally in 2013. In 2014, 3M crossed an
innovation milestone when it was granted its 1,00,000th patent. 3M is also one of the 30 companies in the Dow & Jones
Industrial Average and a component of the Standard & Poor’s 500 Index.

The combinations and applications of technologies derived from the 46 technology platforms across the company constantly
bounce belween and across our five business areas, keeping the 3M innovation proposition constant, fresh, and dynamic.

Our Values
- Act with uncompromising honesty and integrity in everything we do.

- Satisfy our customers with innovative technology and superior quality, value and service.
- Provide our investors an attractive return through sustainable, global growth.

- Respect our social and physical environment around the world,

- Value and develop our employees’ diverse talents, initiative and leadership.

- Eam the admiration of all those associated with 3M worldwide.

3M at a Glance (Year-end 2013)
- Global sales: $30.871 billion.

- International (non-US) sales: $19.7 billion (64 percent of company's total).
- Operations in more than 70 countries.

- 3M products sold in nearly 200 countries.

- 88,000 employees globally.

- 2013 3Mgives cash and product donations totalled $60.2 million.

SMART CITIES CAPABILITY DECK
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3M Technology Capability
8,400 researchers worldwide; 4,400 in the U.5.

- Patents Awarded - U.5. 671 Total 3,330

Innovation is Our Business

7O+ 88.000
countries - employees
Borderless E
Exchange & technology
Expansion of platforms

deas...

consistent
businessess priortization
and invesiment

' 55,000
products

R&D

engine

3M IN INDIA

3M was established in India in 1988 and has completed more than 25 years of operations. 3M headquarters is based in
Bengaluru with branch offices at Mumbai, Gurgaon, Pune, Kolkata, Hyderabad and Chennai. 3M leverages its global
innovation expertise to develop homegrown solutions that address unigue needs of diverse customers in Indian markets.
3M has invested in Innovation Centers at Bengaluru and Gurgaon to boost local product development and its manufacturing
footprint is spread across Bengaluru, Pune and Ahmedabad. From products that improve manufacturing efficiency and
impact improved healthcare delivery to safety markers that help increase road visibility, everyday kitchen aids and car care
products, today, 3M innovation touches millions of Indians — making lives easier and better.

- 3M India Sales: Rs 1,742 crores for 12 months ended March 31st 2014

- Headquarters at Bengaluru

- Manufacturing facilities at Bengaluru, Ahmedabad, Ranjangaon (Pune) & Pimpri (Pune)

- R&D centers at Bengaluru and Gurgaon with more than 125 research professionals

- Branch offices at Gurgaon (NCR), Mumbai, Kolkata, Chennai, Pune and Hyderabad

Over 1700 employees

16 SMART CITIES CAPABILITY DECK



3M CAPABILITY DECK FOR SMART CITY

Interpretation of Smart Cities Initiative: 3M Perspective
Today, urban performance relies on not only physical infrastructure but also knowledge and social infrastructure. In these

integrated Smart Cities investments in human and social capital and traditional yet modem infrastructure like transport is
complemented by modern communication infrastructure fueling economic development, higher quality of life, and wise

management of resources. !
3M's experience with cities that are moving in this direction shows that businesses, workers, families in Smart Cities create
a fulerum of growth and prosperity. Smart Cities are citizen centric.

Anticipated role: How 3M can contribute?
Four main models that will be used, through which companies will engage with city authorities to develop smart cities are:

Build Own Operate (BOQ), Build Operate Transfer (BOT), Build Operate Manage (BOM) and Open Business Model (OBM).
Smart City participants will assume one or more of the four main roles in such engagements - integrators (the end-to-end
service provider); network operators (the M2M and connectivity providers); product vendors (hardware and asset providers);
and managed service providers (third-party providers overseeing management / operation of smart solutions / services).
3M predominantly is a Product Provider to other three parties.2

Expectation from Government - Policy / Financial / Institutional Mechanism / Interventions
Indian government needs to reduce risk to investors to increase foreign investments in India. Indian Government recently

relaxed FDI rules, a step in the right direction. Installation, planning and maintenance of technologies need both local and
global-class players. The cheapest products produce the cheapest infrastructure. Reduction of trade barriers to allow the
best technologies are implemented is a must. Finally India needs external financing. Its PPP laws need to reflect flexibility
to accommodate national budgets, multilateral bank funding, and private capital. Open dialogue, flexibility, commercial
diplomacy and recognition that goods, domestic or foreign, generate jobs in India for those who install and support them for

the life of the city should offer ample political capital to ease regulatory and procurement complexity and foster flexibility and
openness.

! Caragliu et al. 20009, paraphrased, Graphics Frost & Sulivan,
 Frost and Sulivan Strategic Opporunity Analysis of the Global Smart City Market™ 2003

SMART CITIES CAPABILITY DECK
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Experiences & best practices in other countries or India- How 3M have contributed so far
Success in developing a Smart City requires engagement and parinership amongst three key enfities: Governments,

Project Financiers and Prime Contractors and their Suppliers. 3M is a global supplier providing solutions today to the
maijority of the Smart Cities under development in the world with product portfolios in national infrastructure, health care,
safety, security and defense. 3M technologies and services help address Smart City needs. Amongst 3M's 50,000
products we have chosen examples in eight categories summarized in the table below.

Smart Segment 3N Solution

Traffic Management

Public Safety ‘Smart Govemance

Parking Optimization

* M LED ightsdramatcal reduce echical consumpton and costand nrease servie e

City Lighting Smart Energy ofciy ghing Iaskuckia creselng sty and sscurty

Datal Assel

Management

‘SmartEnergy  3M AACR cables reduce number of transmission towers by 2/3 as they can carry 3 fimes the
Smart slectricly of stesl cables. Smert terminaions silow renewable and fossi fuel energy.
Infrastructure  sources to be blended seamlessly.

Energy Efficiency

3M Diagnostic Related Group data dictionaries assures consistent and high quality care is

a-He: Sn I-bm i i

Waste, Pollution and

Envirenmental
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3M capabilities for Smart Cities
3M provides a host of innovative and cost-effective smart solutions to address several city wide issues.
They are:

Traffic management

+ Congestion solutions
- Free flow tolling — design and install

- Congestion charging
- Access management

- Real time speed and journey time algorithms

* Low emissions zone (limited time, access management)

= Efficient traffic
- Design for efficiency using standard approaches

- Sign design and install services
- Sign inventory (location and content of all signs)

Parking optimization
» Automated parking management - total solution

Smart Grid
+ Effective transmission and efficient energy consumption
* Increase transmission capacity of electricity without the need to build new power lines
* Solutions enable fossil fuel power generation and renewable to be mixed and balanced

Asset management
= Automated vehicle registration - RFID linked
+ 3M SIMS: Smart Infrastructure Management System
- Web enabled centrally supervised access control and monitoring of network equipment and assets in
outdoor locations (e.g. substations, cabinets, manholes, elc)

- Access to secured assets centrally managed via battery-less RFID transponder

- Monitors operational data and identifies faults

= 3M Biometric Solutions
Finger print based access control systems which can be collected and controlled through a central data
base for the complete facility. This can be used for attendance management.

SMART CITIES CAPABILITY DECK 19
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hltalr HyperWorks Success Stury
e 1:-;,

STADLER

=== We Track Clever Solutloni

The Altair HyperWorks Suite Speeds Development of
Lightweight Alpine Trains

Stadler Rail is a dynamic company in a dynamic industne With 2,000 employees at six European locations,
Stadier procuces Nght rapid-transit trains and streelcars for regional and local raifroads, and is the leading supplier
of cars to the cog raitway markel. The company uses modular scalable concepls o design customeronenied solutions;
largeting specific needs. The Static/Dynamic/Certification Department, which creates CAE simulations of Stadler's CAD
railcarmodels, used Altair's HyperWorks Engineering Framework to develop the Glacier Express, a ightweight train
that carries passengers over a breathtaking route through the majestic Alps, HyperlWorks ools enabled the department
to miove guickly ang efficiently through the developrment process,

@,

Altair Engineering

Altair Engineching, Inc., 1820 E. Big Beaver Rd., Troy M1 48083-2031 USA
Phone: +1.248,614.2400 « Fax: +1.248.614.2411 » weweallaincom « info@abiaincom
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njiinons

The Engineering Framework for Product Design™

Designing for the HEightS "This makes the reliability of our simulations extremely

important,” said Starfinger, "We must be able to
The Glacier Express of Switzerland's Rhatische WLy MY MiRuinton sesuity LU REIEEAL I ove
Bahnen Rall Company rides the Swiss Luxury track unnecessary medifications to the model.

between Zermatt and St. Moritz. It carries passengers
across bridges, through tunnets and over mountain
passes, incluging the 6,669-foot {2,033 meter)
Oberalp pass. For this winding climb, the rail company
needed six cars of lightweight aluminum construction
with a total weight of no more than 135 tons. Stadler
used HyperWorks tools, Including HyperMesh and
OptiStruct, 1o meet these reguirements, while holding
to a tight development schedule.

Hyperiesh is highly flexible and easy to handie for
creating FE modeds from CAD geometry Laken from
CATIA V and other spplications.

Compression tests for train accreditation
demonstrated the reliability of the HyperWorks
simulations: Rallcars were sublected to specific
clutch and side absorber pressures. The test series
showed very close correlation betwean simulation
results and real-world testing,

"We reviewed many comparative analyses and found
"The weight restriction for this project was very the results of the simulations to be absolutely
critical,* said Dr. Alois Starlinger, head of Stadler's reliable.” said Starlinger. "l expect compression tests

Static/Dynamic/Certification Department. "We went for metal-only railcar construction to eventually
through many design fterations.” pecome obsolete. They will be replaced by the

kind of simulations we are using now."
Construction engineers created the first models of
Glacier Express railcars in CATIA V. Starlinger's group
used HyperWorks to mesh the models and to analyze
and optimize system behavior.

"We like HyperWorks' open
platform structure because
we don't have to confine
ourselves to a single FE solver
to use with this tool suite.”

"HyperWorks fulfilled all our expectations,” said
Starlinger. "We were able to read Input files directly
into ABAQUS, our flinite-etement (FE) solver, without
having 10 do any edits. HyperWorks enabled us to
optimize the design quickly and reach the

target weight.” Dr. Alois Starlinger

Stadler Rail, Switzerland

Close Correlation Between

Simulation and Reality
Transforming Construction

Because of increasingly tight development cycles, Mﬂthﬂdﬁ

prototypes are uncommon in Wday's railway industry,

Traing are built directly from optimized moedels and do

Simulation is also changing componeant development
not undergo tnals before delivery.

at Stadler, enabling the company 1o create entirely
new evaluation methods. In the case of the Glacier

L.
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Express, glass windows and the composite-sandwich
roof over the entrance are literally glued 1o the
train hody.

"Using simulation, we were able to define the ideal glue
joint and optimize production,” said Staringer. "Tests
required for the glued joints were completed on time
prigr to accreditation. Working with the glue
supplier, we were able to optimize application
guidelines for structurally glued joints and have them
accredited for production.”

Simulation also enables construction methods that
would be impossible to achieve or would present too
much risk, if conventional development methods were
used, Some construction steps can now be replaced by
simulation, reducing project development risks,

Fast, Reliable Results

Before Stadler added Ahair computer-aided enginearing
{CAE) software to its development process, the company
outsourced simulations to engineering companies
that used a variety of software 1ools. Stadler based
development an reports and plots from these
contractors. In 2003, Stadler's enormous growth and

a desire to minimize development risks moved the
company to establish an in-house simulation
department. From its inception, the depariment used
Altair software, Starlinger is particularly pleased with
the pre- and post-processing capabillties of HyperMesh,
HyperWorks' FE modeler,

"HyperMesh makes us very flexible.” said Starlinger. “We
can convert CATIA V computer-aided design (CAD)
models into FE models very efficiently. Moreover,
HyperWoarks enables us o calculate and analyze large
models very quickiy”

"The reliability of the software is very important to us.
We run the HyperWorks suite on PC workstations using
Windows XP and Windows 2000, building modeals with
up to 3.5 millions degrees of freedom and 700,000
elements with no problems. We use HyperWorks for
pre- and post-processing on @ PC with 2GB of memory
and a 3.4GHz processor, and calculation of the modetks
is amagzingly fast.”

Altair Support: A Key Advantage

Altair's focus on customer satisfaction was an important
factor in Stadler's choice of the HyperWorks suite,

*From aur first contact with Altair people, | realized that
they had a great deal to offer in terms of knowledge
and experience,” said Starlinger. "We found them very
responsive to our requests. Altair also Invested a
month's work to develop the special features we
requested. That's how | have always imagined a good
relationship between software customer and provider
would be:

*| picked up a lot of simulation know-how during my
career, and I've worked with a number of CAE tools.

We evaluated many products before deciding to use
HyperWorks. We chose it as our engineering framework
not only because it's a perfect match for our needs but
also because it includes optimization software.”

"We chose HyperWorks as our engineering
framework because it's not only a perfect match
for our needs but also includes

optimization software.”

The Future: Expanding the Use
of HyperWorks

The use of CAE is expanding rapicly at Stadler, Dunng
the past three vears, Starlinger's department has grown
to eight employees and six licenses.

*Our order situation is good, and | expect further growth
I the future,” said Starlingear. "We already have
development orders for the next two years that will
require additional manpower and more HyperWorks
licenses, We're planning to increase our use of
HyperWorks modules, such as OptiStruct, which we will
be using Tor numerical optimization.”

As Stadler continues on a strong growth curve,
HyparWorks toals will continue to contribute to reduced
costs, shorter development cycles, and the high quality
for which the company |s known.

Using HyperWorks, Stadler was able to
reduce the time spent on individual
iterations, cutting calculation time by 20
developr “ﬂ'“':'tm.'ﬂ"

o
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Highlights

Industry

Automative

Challenge
Develop a new Innovative, fuel elficient
bus platform

Altalr Solution

World's first saries hydraulic hybrid bus
developed with a focus on minimizing
welght to maximize fuel econgmy
Benefits

* 30% improved fuel efficiency
= 30% lower cost of ownarship

a diviion of O Altair

"\ Altair | ProductDesign

Developing the World's First Series
Hydraulic Hybrid Bus through
Simulation Driven Design

The Federal Transit Administration (FTA) global product development consulting
requires modern transit bus systems to ofganization, Altair ProductDesign. Through
provide more efficient services across @ consulting practice in the transportation
America. Currently, U.S. public transit industry. it became clear that the business
authorities are subsidized to meet challenges faced by owners and operators
operating budgets, with state and local required an entirely new bus-development
subsidies exceeding 519 billion per year process and design.

and federal subsidies exceeding 57 billion

annually. Increasingly high fuel costs, Comprising senior management, deslgners,
coupled with emission legislation, have simulation experts @nd wehicle development
led transit authorities to look for vehicles engineers, BUSolutions was launched by

that minimize fuel consumption and lower Altair as an internatly sponsored program,

operating costs, The BUSolutions project The cross-functional team members sought

Is & public-private advanced transit-bus to apply thelr deep domain knowledge and a

development initiative by Altair that aims simulalion-tdriven design methodology o fulky

to address these neads, develap a fual-etficient, next-generation bus
dasign,

The inspiration bahind Altairs BUSolutions

program initiative was driven by itg From its inception, the BUSolutlons program

Heywords: Full Yehicle Development, Simwlatien Driven Design
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“We would not have exceeded the goals we had set for ourselves had we not
applied our knowledge and unique technologies to produce this revolutionary
bus. BUSolutions demonstrates Altair's expertise and capabilities as a
concept-to-release, full vehicle development partner."

has continally imvolved industry experts
from the manufacturing segment, transit
authorities and rder advacacy groups 1o
ensure thal the program goals align with
industry needs. Based on the merits of an
innovative design and predicted performance
banefits, in 2005 Mtair partnered with
Autoation Alley, Michigan's largest
technology business association, 10 explore
governimeant grant opportunities (o support
the physical build and testing of a technology
demonstrator to validate the design.

The program attracted the attention of
officiats from the U.S. Department of
Transporiation (DOT) and its Federal
Transit Administration {FTA}, Since 2005,
the FTA has provided funding support to

Uthilzing a Simulation-
Driven Deslgn
approach to prodect
development alfowed
Altalr ProductDesign
to develop a bus

Mike Heskitt, Chief Operating Officer, Altair ProductDesign

Altair, with additional program support

from the Michigan Economic Development
Carporation (MEDC) and Automation Alley to
produce a prototype bus demonstrator,

Solution: Simulation-Driven Design
Throughout the devetopment process,
vehicle woight was a focus due toits impact
on fuel efficienty. When developing the
bus, Alair ProductDasign implementad its
simulation-driven design process, in which
atvanced computeraided engineering (CAE)
and simulation technologies are emploved
at the very start-of the design process,
Optimization technigues were used o
rapidly axplore multiple design vanations
and suggest the deallzayout of structural
material, This process gave invaluable

frame that Is
30% Hghter than
convantional vehicles,

Topaiagy Optimization Studes o Floed

thee loeal Material Lapoil

insight o the engineers, who used the
Initkal analysls results to form a welight and
performance optimited strutiure vary early

in the design progess.

The core design synthesis tool for the

project was OptiStruct, the Altair HyperWorks
finite-element-based technology that helps
engineass rapidly develop hightweight,
strecturaily efficient dosigns. Combining
Alair ProduciDesign's engineering
knowledge with the OptiStruct tool allowed
ENgiNears o gendrale an innovatlve,
lightweight aluminum frame for the bus.

Thie driver for minimizing weight went fag
beyond the atuminum. frame, incorporating
thin peofile seats and composite stanchions

Fhatograph of the Optimined Bus Frame
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Altair ProductDeslgn is a product
enginegerng and development company
staffed by a team of 500+ people from
over 40 offices wordwide, Allair has
pioneersd a Simulation-Driven Design
approach which leads 10 design solutions
that exhibit minimum weight and
putstanding performance.

installed along with balsa-core laminate
Tloor/ roif migterial and lightweight
tires, to name just & few of the design

considarations.

Series Hydraulic Hybrid Technology
To maximize the fusl economy of the bus;
an efficient powertrain system was required.
After reviewing the potential systems, from
pure electric drive to more traditional diesel
engines, Altalr chose a hydraulic hybid

system, the first of its kind in & bus platform.

Unlike electric hybrid technobogy, the LCO-
140H bus (Low Cost of Ownarship=15st
Al-foot Hybrid) usas hedraulc pressure
instead of eledtnicity to propel the vehicle,
Through combination hydraulic pump,/
mater units, it captures traking energy to
pressurize fluid, which is then re-used 1o
accelerate the bus. The enging runs only on
demand and has periods when it is off and
the bus relies salely on the Stored hydraulio
messure for propulsion.

Maximizing Miles Per Gallon
Compared to the database of buses
tested at Altcona, Penn., where the FTA
certification program is run, the LCO-140H

BUSolutions' Hydraulic Hybrid Powertrain Helps to
Maximize the Vehicle's Fuel Efficiency

was determined to be more than twice as
fuel-efficient as the average convertional
bus — delvering 110 percent more miles
per gallon. Comparead 1o oday's bast diesel-
electric hybrid bus, the LCO-140H offers

30 percent better mileage and 30 parcent
lawer cost of ownership. This lower £ost atso
comes with higherdével features to meat
today’s demands for clean technology and
simplified maintenance, These include;

A design that is 15 percent lighter than
othar hybrid buses and 10 percent
lighter than a conventional diese| bus

Batier cost and parformance than
diesel and electric hybrid buses
Industryleading 41 passenger seats,

-

whicti are 7O percent lghter than
comventional systems
Innovative coling system with a 50

percent arger surface area and alr
drawn from the top of the bus through
Altair's “clean air corridor” design

Reduced accessory power draw
Durable LED Intericr lighting
Ergonomically tailored driver’s

envirgnment with increased visibifity

= Disc brakes on all wheels

Conclusion: Twice the Fuel
Efficlency at a Lower Cost

What started as an internally fundéd
*stretch” project, today has resutted in an
industry-first, Senes ydeaulic hybreid bus
design that is ready for manufacture. Having
successhully completed the testing phasa o
validate its design and performance metrics,
the BUSolutions LCO-140H is the lowest-
cast, most fuekefficient hybnd bus designed
to-date.

Based on a "clean-sheet” design approach,
the extremely lightwelght bus design yields
miore than twice: the fuel efficiency of
carnventional buses and s projected 10 save
525,000 par year per vehlcle for transit
authorities using the platform. Requiring
no infrastructure upgrades to operats, tha
LCO-140H Is an attractive option for transit
authoritles to cost-effectively upgrade aging
fizets with hybrid venicle technology.

Find out more about BUSolutions at:
www.altalrbusolutions.com

Find out more abaut Altair ProduciDesign at:
www.altalrproductdesign.com

SMART CITIES CAPABILITY DECK

53



About Altair

Altair empowers client innovation and decision-making through technoingy
that optimizes the analysls, management and visualization of business
and engineering information.  Privately held with micre than 1,800
employees, Alisir has offices thooughout North America, South Amerca,
Europa and Asia/Pacific, With a 25-year-plus track regord lor innovative
praduct. design and development, advanced engineering saftware and
grid computing technalogies, Altair has more than 3,500 corparate clients
representing the automotive, aerospace, dovemment and defense, and
consumer products verticals. Alialr aiso has & growing client presencein

Visit the Altair ProductDesign library of thie life scignces, financiak services and encrgy markets:

Success Stories

at www.altairproductdesign.com

"y Altair | ProductDesign

Altair ProductDesign s a global, multi-gisciplinary. product cevelopment
copsultancy of more than 700 deslgners, engineers, sclentisis, and
ereative thinkers. As @ wholly owned subsidiary af Altalr Engineering Inc.,
this arganization is best known for its market leadérship in combining its
enginsering expertise with computer aided engineering (CAE) tethnoiogy
1o dediver innovalion and automate processes, Altalr ProduciDesign
fiemiy advocates & Usercentered, team-based design approach, and
utilizes proprietary simylation and optimization technologies (such as
Altair HyperWorks) o help clignts. bring Innovative, profitabie products1o
market on a tightar, more efficiant time-scale.

www.altalrproductdesign.com

7y Altair | HyperWorks’

HyparWorks is an enterpelse simulation solution for rapid design
exploration and decisior-making. As one of the most comprehensive,
opan-architecture CAE solutions in the industry, HyperWorks includes
best-in-class modeling, analysis, visualzation and data mianagemen
solutions for linear, ronlinear, structural optimization, fluidstructure
interaction. and multi-body dynamlcs applications.

www.altalrhyperworks.com

7y Altair

Altair Engineering, Inc., World Headquarters: 1320 E. Big Beaver Rd., Troy, M| 428083-2031 USA
Phone: +1.248.614.2400 » Fax: +1.248.614.2411 » www.altair.com » info@altair.com

Ahnir®, Hyperiioks?, RADROSS™, Fyperlesh®, BalchMesher™, HyperVies™, ByperCresh™, BmeiGaph™, HyperGraph™30, Hypmrvics Plner®, QoS o™, HyperSarhy®,
HyperShudy OS5 Motioriiew®, MosonSohve™, Aak Duta Marages™, Hypetorkn Process Manmager™, ipetform®, Hyperiinude®, GridWorks™),
PES Pralpssinnal™, and a-Compata™ ane trad rhs ol Altnir o, bne. All pther Bmdemanrs oF BENGCHTaArks am iy Grogarny of 1halr Ispactiag cwrem.
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Visit the Altair library of

Success Stories

at www.altair.com

About Altair

Altsirempowers client innovation and declsion-making through teshnology
that optimizes: the analysis, management and visualization of business
and engineering information. Privately held with mora than 1800
employess, Altair has offices thioughout North America. South America,
Europe and Asiz/Pacific. With a 25-year-plus track record for innovative
product design-and development, advanced engineering software and

£rlo-computing techaologies, Attalr has mere than 3,500 corporate cilenls

représenting the automotive, denaspace; government and defense, and
consumer products werlicals; Altair also has a growing client presence in
the life sciences, linancial services and energy markats,

About Altair ProductDesign

Altalr ProductDesign |s a giabal, multidisciptinary praduct development
consultancy. of moe than TOO designers,  engnaers, solentists, and
creatve thinkers. As a wholly owned subsidiary of Altair Engineering bne,,
this organization is best known for its market leadership In combining its
enginoeing axpertise with compinter aided engineering (CAE) eahnology
fo dediver innovation and automale processes. Allair ProduciDesign
firmiy sdvecates a usercentered, team-based  design appreach, and
utilizeés propretary simulation and optimization lechnologles [such as
Altair HyposWorksk to help chants Bring innovaive, profitabde products o
markiet on & tighter, more afficient ime-scale,

www.altalrproductdesign.com

About HyperWorks

HyperWorks 18 an enterprise. Simulstion solution for rapid design
axploration and decision-making: A= ona of the most comprehensive,

openarchitecture CAE sofutions in the industry, HyperWorks includes:

Dast-in-class I'I\Dﬂﬂh'la. anahlysis, \'I-E:LEBIIZMIM and. data managemeant
solutions for Hnear, nonlineas, structural optimization, fuldstructure
Interaction, and muiti-body dynamics applications:

wwwialtnlrhypervorkis.com

7y Altair

Altair Engineering, Inc., World Headquarters: 1820 E. Big Beaver Rd., Troy, M| 48083-2031 USA
Phone: +1.248.614.2400 « Fax +1.248.614.2411 = www.altair.com = info@altair.com

AT, Myl werks”, WADMRESS ™, Hyperhlodh®, Blchateshe™, Byperioy™, Byperfracii™, HypiiGraph®, HypeGragh® 30, Hygaovirs Pave ™. DotSiruct®. Hypaaioy™,
o Siudy TOSE, Molionew®, MotoSoke', Atair Data Manager'™, Mypaitorks Prigess Masege ™, Hyped Fomm®, Hygies Siuge”, Grdoka™,
PG Predestinngt™, ord - Lomonn™ deg Badeiatks of Ulab Chgeesing Ine Al sohoe Iiadeniaiks o sorvsoniinks be Fa propary o ok iesssctin dwicri.
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Qll fxresiais

DELIVERING IMPEDANCE
ON DEMAND"™ TO PROTECT

POWER NETWORKS

Fault Current Limiters

AND THE PROBLEM IS
JUST GETTING BIGGER.

Ingia Contact:
Vikas Dabeer

Director, Business Devel np:mﬁ
Phone: +919686199484
Email: Vikas_Dabeer@amat.com
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AN INNOVATIV
SOLUTION FOR MANAGING
FAULT CURRENTS

PRODUCT OFFERINGS

Current KA

difl 14 "I .|

Time [ms)

60 B0 100 120 140 160 180 200 220 240

COMPACT FOOTPRINT

Thie physical dimensions of our distribution class FCLs offer
the smallest footprint possible. A 1.2mowide ¥ 2.4m long x
2.5mhigh, they can be easily retrofitied into existing

substalions

Our transmisgion class FCL has a foatprint as small as 1.Bm
f

per phase. The footprint can be customized to meet the

particular nead of the customer

RELIABILITY ANDO SECURITY

Applied Materals FCLs have been designed with the key
reguirerment of masimizing utility power systerm reliability

A common platferm approach ensures reliability and easy
sealability of the products and simplifies testing. They require
no guiside control system to operate and thus are immune (o
controd systern failure or cyber-attack

The FCLs are designed for a long life span of 40 vears and 15
yoars for SCFCL and S5FCL respectively

COST EFFECTIVE

* Avoid or deler capital investment ineguipment

upErades
s ncrease utilization of existing assets

*  Protect both equipment and people by ansuring
{aults do not exceed equipment ralings

*  Eliminate disruptions o circuits and critical infrastruclure
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Parameter

Line Yoltage

Line current

Line Frequency

Faull current reduction

Marrmal (unfaulted)
vollage drop

Insertion impedance if
loss of contral system

Fauit duration

Fault sequance

# of operations
Racovery tima

FCL operation time
wy'loss of power
Maintenance interval
Servica life

Typical Dimanstons

Fault Current

TRANSMISSION CLASS

Super conducting FCL for 11KV to 400KV
EN to 400KV Line to Line

Up toaround 3.5KA

S0/60 He

Up to&0% First peak ang RMS

Naone

Megligible insertion impadance

Mome

Megligible insertion impedance

Designed Lo utility specifications

Muttipte faults per event compatible with

the automated utility ceclosure schemes
Inlirmited over the hifetimis

Designed to the reguirsment

as specified by the utilities

A lew days. Mo electrenics

required for ogeration

Annual malntenance of

refrigeralion units

> 4 years

1.Bm L X 1.2 m W per phase

Systemns configured to

sub-station nesads

TOEA to 100K Prospective

unlimited Lault current

GLOBAL TECHNOLOGY
LEADERSHIP WITH A STRONG INDIA PRESENCE

DISTRIBUTION CLASS
Solid State FCL for 6KY to 45KV

By to 45KV Line to Line

Lip locaround 3:.5KA

S50/60 Hz

Up to 60% First peak and RMS

Mane

Megligible insertionimpedance

MNone

Megligible insertion impedance

Designed to utility specifications

Multiple faults per event compatible with

the automated otility reclosure schemes
Untimited over the lifetime

Designed (o the requirement as specified
oy thee ulilities

LIPS required

Annual maintenance

> 15 years

ZAam Ly LZm W x 25mH. Exact size
determinad by MVA and current
Lirmuting specs

Applied Materials India Pyt Ltd.

founded by 2002

Applied Materials Inc.

Fiacal 2013 Revenue 7.5 Billion

$1.3 Billian Headquarters Bangalore, India

Sanka Clara, California nddia Presence Bangarore, Chenna, Delhl, Mumba

B4 lacatiens in 18 courntries Glabal Presence B4 leications in 18 countries

EDEE ardior

Manufactunmg Centers  Singapore.

Jsraed, aly, 25600 =g 1t

Taiwan, United States

China, Germany, Ing

¢ Spend » 70 Crores

-13.700 worldwitde — "
2300 employess

SHA00 ssued
== * Indiuding RTFs, Camiactionrs and Assooales
seal yoar nd October I7, 7013
chides bemporany and inloms
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APPLIED
MATERIALS

: idee
John Ludiu

Applied Materiais Inc
050 Bowers Avenue,
PO Bux 58039,

Santa Clarg, CA 950543299, U5A
Phomie: +1-408-727 55

Applied Materials Ingia Pyt Ltd
Unit 5, 3rd Floor, Explorer Building,
Technology Park

field Road, Bapealoro - 560066
Kamataka, India:

International

VW hit

Phone: +921 80 662583000
Fax: +91 B0 66283200
www.appliedmaterials.com

Appliad Matsrmals i

ds foen and athes tradarsk

e, At Lademarks ol Applied Materialy, Ine
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_S:_E_CIURE_
ANYWHERE

DATACARD GROUP

e Privately Held

e Headquartered in
Minnesota, USA

e Founded in 1969

e 2,000+ employees in
34 worldwide locations

e Sales and service covering
150+ countries

e Systems used to issue the
majority of the world’s
financial cards

e 10M+ identities issued daily

e Billions of transactions
managed annually

e 30,000+ instant issuance
solutions deployed

e 425+ patents owned

e 300+ engineers

CONNECT WITH US EVERYWHERE

edge 7 v 3

www.datacard.com
info@datacard.com
+1 952 933 1223

Enfrust

©2014 DataCard Corporation. All rights reserved.  C011-3006-002

DATACARD GROUP | COMPANY OVERVIEW

Trusted Identities & Secure Transactions

Each of us is a consumer and a citizen. At different times, we're also
employees, students, patients and members. In these roles, we conduct
transactions, use information, enter facilities, cross borders and access
government services. Datacard Group brings trust and security to each of
those interactions for millions of people every day — across both physical

and digital domains.

Solutions for Issuing & Managing
Trusted Identities

The ability to prove our identity —
whether we’re crossing a border or buying
something online — is core to the way

of life in every country and every culture.
Datacard Group provides a broad portfolio
of solutions for enabling trusted identity.
We offer complete solutions for issuing
and managing passports, national IDs,
employee badges, driver's licenses and
other physical credentials. Our Entrust®
software authentication platforms provide
the essential infrastructure for trusted
identification in mobile environments,
the cloud and other digital domains.

Secure Transactions Across All
Physical & Digital Domains

Datacard® solutions have enabled secure
transactions for more than 45 years.

Our systems and software are used to
issue a majority of the world’s financial
cards. Recent Datacard® and Entrust®
innovations in mobile payment and
e-commerce bring security and simplicity
to digital payment environments. Our
technology and expertise has helped us
earn trusted relationships with virtually
every large financial institution in the
world. We work in close collaboration
with these customers to strengthen
security and reduce complexity in an
increasingly connected world.

Empowering Our Customers to Work
However, Wherever They Choose

The solutions we create for government
agencies, financial institutions and
other enterprises are highly adaptive.
They empower our customers to

issue and manage cards, credentials,
mobile wallets and digital identities
anywhere and anyway they choose —
with exceptional security. We call this
commitment to customer empowerment
Secure Issuance Anywhere™. In addition
to protecting our customers’ investments,
our flexible and adaptive solutions allow
them to respond quickly to changes in
the markets they serve.

Serving Governments, Financial
Institutions & Other Enterprises

Security-minded enterprises rely on
Datacard Group and use our solutions
as a foundation for their identity and
transaction infrastructures. We work
closely with hundreds of financial
institutions, including the world’s 20
largest banks. Our instant issuance

and mobile payment solutions are
creating exciting new opportunities for
banks, retailers and other consumer
marketers. We're engaged in high-profile
government identity programs across
150+ countries. We also serve customers
in telecommunications, aerospace,
pharmaceutical, education, healthcare
and petroleum markets.

Datacard Group
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EMD IN INDIA

Transfer of Technology to DLW for 4000 HP AC AC Locomotives

+ Inthe mid 1990’s Indian Railways was looking for a Transfer of Technology arrangement to produce its
own locomotives at the Diesel Locomotive Works (DLW) Varanasi. At a time when no other locomotive
manufacturer was willing, EMD came forward and offered state-of-the-art technology for the 4000
HP AC AC locomotives.

+  EMD transferred state-of-the-art locomotive technology to India in 1995 for the WDG-4, 4000 HP AC/
AC locomotive produced at Diesel Locomotive Works (DLW), Varanasi. Today, more than 1300 EMD
locomotives are operational in India and the year 2013-14 saw production of 269 locomotives at
DLW, Varanasi.

In-house production of 4500 HP IGBT AC traction system based locomotive

In 2006, EMD introduced the concept of the highly efficient and reliable IGBT based traction control system,
which resulted in the new 4,500 HP IGBT AC traction system based locomotive as the next generation in
the family of locomotives at DLW.

WDG5 Locomotive

Taking this relationship to a higher level, recently EMD has been part of a collaborative effort with RDSO and
DLW to design & produce the WDG-5 locomotive, a 5500 HP heavy haul diesel locomotive, which can
not only run on the existing tracks but also on the proposed DFC network.

This diesel locomotive is the most powerful locomotive to ever run on the Indian rail network.In combination
with its record high tractive effort of 560 KN, it can pull more load at higher speeds, thus enabling Indian
Railways to increase the system throughput in the rail network. A very significant feature of WDGS5 is
its “Crashworthiness’ a crucial requirement for safety. It also has “driver facilities’ - air conditioned
console & toilet, which can greatly enhance safety on the rails.

GTO to IGBT Based Traction System Technology

+ Inthedirection of modernization, Indian Railways recently took a pioneering step with the active support
of EMD towards upgrading the existing 4000HP GTO based AC-AC Traction system technology to the
latest IGBT based AC-AC Traction system technology on EMD design Diesel-Electric Locomotives.

+  With this conversion project, Indian Railways has not only gone in for world-class and maintenance
friendly technology but has also achieved a higher haulage capacity by increasing the horse power of

the locomotive from 4000HP to 4500HP.
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www.progressrail.com

Power, Performance, Innovation, Quality.

Progress Rail Services Corporation, a Caterpillar company, is one of the largest integrated and
diversified suppliers of railroad and transit system products and services worldwide. Since
our acquisition by Caterpillar Inc. in 2006, Progress Rail has used the Caterpillar international
footprint to gain quick and widespread notice and approval across the globe. Product technology,
reliability and durability, along with legendary aftermarket parts and service support, have been
our keys to success. Caterpiliar is the world's leading manufacturer of construction and mining
equipment, diesel and natural gas engines and industrial gas turbines. The technology and world
reach of Caterpillar, combined with the service standard and historical reliability of Progress
Rail, ensures our products and services make a growing impact on the world rail industry.

With our acquisition of Electro-Motive Diesel (EMD), Progress Rail is the world’s largest builder of
diesel-electric locomotives for all commercial railroad applications including freight, intercity
passenger, commuter, switching, industrial and mining. EMD is also a global provider of diesel
power engines for marine propulsion, offshore and land based oil well drilling rigs and stationary
power generation. Electro-Motive is the only diesel engine manufacturer of its size to have
produced more than 70,000 engines. This success stems from product reliability, serviceability, load
acceptance capability, low operating costs and ease of maintenance with standardized components.

For more than half a century, Electro-Motive locomotives have hauled freight and passengers,
powered ships, and generated electricity for over 100 countries around the globe. Our products
are built to last and outperform the competition. EMD products have performed in nearly every
imaginable condition - from the sands of the Sahara, to the heights of the Andes, to the demanding
grades of the Powder River Basin. With that performance, we've not only helped our customers
achieve their goals, but we've also eamed a reputation for quality, service and innovation.

Progress Rail engages in a lifelong relationship with customers and offers a complete line of
value-added services to enhance the performance of our products. The equipment management
and maintenance services set industry standards for service excellence. Through technological
advancements and customer-focused solutions, our customers achieve new levels of availability,
reliability and asset utilization. Listening to and supporting customers, pursuing continuous
improvement, and building on a reputation for manufacturing excellence, we look forward to a
future of innovation and service to the fast-changing global railroad and power products industries.

A\PROGR=55 ELECTRC MOTIVE

RAIL SERVICES
A Caterpilar Company
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| Rolling Stock | | Infrastructure |

.- I __.
Locomotives Transit

Freight Car

Signals

As railroads throughout the world turn to Progress Rail and Electro-Motive Diesel for a wide variety of needs, we provide
an extensive line of reliable services, and as one of the most trusted providers of a wide variety of products to the rail
industry, our global footprint continues fo evolve.

Progress Rail Services is one of the largest providers of rail and transit products and services in North
America. We have become an industry leader by delivering quality materials, providing experienced
and reliable service, and offering unprecedented convenience through our network of highly integrated,
strategically located facilities.

Through Electro-Motive Diesel, we are the world's premier provider of locomotive technology. Our
products, our people, and our worldwide affiliates enable us to lead the industry as we improve
productivity and safety standards around the world.

As a wholly owned subsidiary of Caterpillar, we are in a unique position to offer the widest range of
products and services possible, including the most

fuel efficient, environmentally friendly locomotive :
engines, to railroads in every area of the world. :

;:-uc':’ :

The world’s resources continue to be stretched,
so we are working to help protect the environment
and save our customers money by refurbishing or

recycling materials and offering more sustainable \

products. With more than 125 operating facilities in countries across the
globe,our facilities are strategically located to provide customers

That's ngress. with the best products and services to keep their cars and

locomotives moving

PROGR=55 ELECTRC MOTIVE

RAIL SERVICES
A Calerpilar Company'

www.progressrail.com
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First Solar.

SGW-
J6W-
598

16.].%
99%+

°3.4B
AN

Strongest financial stability
& bankability in industry

GLOBAL LEADER IN PV ENERGY SOLUTIONS

First Solar is powering a new era of globally affordable and accessible solar electricity.
Through determined innovation, we have achieved a significant milestone by delivering
solar energy that is cost competitive with fossil fuels today. First Solar is delivering
greater value by taking energy forward, enabling a world powered by reliable and
affordable solar electricity.

Our comprehensive PV energy solutions address the energy needs of today and result in
reliable, bankable, and profitable solar solutions for our customers and partners worldwide.

MARKET SEGMENTS
e Grid-connected bulk power systems for utility-scale generation
* Hybrid system solutions to reduce fuel consumption and save costs
» Off-grid and energy access solutions for under-served energy markets
» Solutions for restricted spaces including site constrained locations and
distributed generation

PRODUCT OFFERINGS
¢ Cost competitive structured energy products including PPA’'s and other models
of energy sales
» Advanced system solutions including AC power blocks and turnkey PV plants
e Components including advanced thin film modules, mono-crystalline silicon modules,
single axis trackers and fixed mounting systems

TECHNOLOGIES & CAPABILITIES

Grid Integration Engineering
ﬁ & Plant Control & Plant
Systems Optimization =
Advanced PV Procurement Operations &
& Construction Maintenance
Advisement

Project
Development

Project
Finance

Balance of
Systems
Technologies

Modules

By integrating technologies, services, and expertise across the entire solar value chain,
First Solar delivers more reliable and cost-effective PV energy solutions. Our innovative
technologies lower the levelized cost of electricity, increase energy yield, and provide
stable and reliable grid integration. Our services and expertise result in the fastest time
to power, reliable and predictable solar energy, and bankable solutions that maximize
value and minimize risk for our customers and partners.

o LARGEST INVESTMENT GRADE RENEWABLE BOND IN HISTORY
Topaz Solar Farm | 550MW AC | California, USA

 RELIABLE BULK POWER GENERATION UTILIZING
ADVANCED PLANT CONTROLS AND FORECASTING

Agua Caliente| 290MW AC | Arizona, USA %

o CO-LOCATED WITH A GAS COMBINED CYCLE POWER PLANT
Copper Mountain 1| 48MW AC | Nevada, USA

« DISPLACING THE ENERGY REQUIREMENTS OF
A DESALINATION PLANT
Greenough River| 10MW AC | Geraldton, Australia

First Solar, Inc. | +1 800 877 3757 | firstsolar.com | info@firstsolar.com

a0
oo

%r®
Q‘g".; g

O

g8
0
oS

&4
o
Qoo

Ssteie
¢ g".'g'

]
.'.'3

L)

0%
L}

o

L
[ ) Q‘
o :®

8GW+ GLOBAL INSTALLATIONS

©2013 01231_DS_A4_17SEP13

SMART CITIES CAPABILITY DECK

75



uoliq ¥'Le$

s|enueuly A3y

Ssjuawisanu| pasodoid

JaAouin|

Apnjs ased / 3>ualiadxa uanoid

Aujiqeded
uolelbau|
w1sAs qng

syusuodwod
]0J3U0d UolOW
1es1311d Jo
aindoejnuew
pue ubisag

S9IIAIDS
|eldueuly
so1hjeuy eyeq

sweibold
Kianpa
ERTEIEYYe!)

SSUIAISNU]
Jeos

1uswabeuew
129foud

pue sweiboid
Bunjnsuod

s1>9foid

ab.e| Joy
21n12211YdIy
|es1uyda

pue |euolidun4

SIS IS DS
SIS

SIS

SIS IS DS
SIS

s1>9fosd
obie7 10y
uolelbalu|
wialsAs

puo uonessusn
sbuipjing | jlews | sajqemaudy | 19mod

aduayeqg

pue jusw W SIIAIDS

uon -abeuepy -jeas) yieay | Aisjes paiq |elasnpuj wod uoneyiodsuery

-eIny djse FEST-TTY Jlqnd | d1qnd -eug 1| /Bunnydejnuepy -9I9L Jews ABiduz

sapuadjadwo)
210D

qon1d

wnpuappy U1 pasI]

sjual|) a4nydnasesyu] A3y

\&
\&

suonn|os

SIDINIDS

1PNpoid

san) Jews/sydafoid

ainydnJjseljuj 1oj uonisodoid

1uswabeuey 109(oid
WD4d3

WDd3

DOd3

|SpO ssauisng

18]
00S 9UN1I04 3Y1 UO 0| Syues Jon|4
‘sexd] ‘Buind] ul pasalienbpesy
'$101295 19¥lew Jamod pue sjelsw
3 Bululw ‘21n31dnJIselyul ‘jeysnpul
‘quawiuianob  ‘sjedjwayd  ‘Abisus
SUl Ul SjudlD PaAISS sey Jonj4
‘AINuad e ueyl aiow 104 ‘siseq
|leqo|6 e uo juswabeuew 3d9(oid
pue Sdueullulew  ‘UOIINIISUOD
‘uonedlqgey ‘Juawaindoid
‘bupaulbus Ul SudID SM o)

SUOIIN|OS SAIIRAOUUI SISAIIPP pue
sojeasd Auedwod ayj -s1d3foid
x3|dwod 3jsow Ssppom dyy jo
SWOs sp|ing pue subisap 1ey) wiy
BupssuIbus
uoneiodio) Jonj4

uofdNIIsuUod  pue
leqolb6 e si

uondiinsaq ssauisng

W0 ION|S MMM

700z | - uoebuno ‘|| sseyd ‘41@ A1x4994> 10014 pag ‘y 0L Buipjing

13INVYA doNi4d

SMART CITIES CAPABILITY DECK

76



INDUSTRY LEADER
GLOBAL REACH
PROVEN EXPERTISE

Corporate Profile
i - i ‘: { e d i
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LIFE-CYCLE APPROACH

WE ARE FLUOR CORPORATION

Taking on tough challenges for more than 100 years

Fluor is a global leader in engineering, procurement, fabrication,

construction, maintenance and project management. Active across six FOR I l QE
continents, we work with governments and multinational companies quLD’S

to design, build and maintain many of the world's most complex and
challenging capital projects.

We have the technical expertise, global reach and financial strength to EnMPAN'ES.%

deliver the best solutions. Fluor is known as a company that is reliable,
delivers projects on time and within budget, has an outstanding health,
safety and environmental (HSE) record and adheres to the highest ethical standards.

WE ARE PROBLEM SOLVERS

Ready to meet any challenge with a full spectrum of services

Clients trust Fluor to deliver services to optimise their assets, improve their competitive position
and increase their long-term business success, Qur primary objective is to develop, execute and
maintain projects with operational excellence, and we are consistently rated as one of the world’s
safest contractors. Fluor provides an integrated life-cycle approach to support our Clients’ capital
investments.

Conceptual Design * Contracts Management
Estimating Expediting
* Feasibility Studies * Logistics
ng Material Management
" Process Simulation Purchasing
Project Financing Sourding
* Scope Definition Supplier Quality
Siting Warehousing
Technology/Licence Evaluation
* Cost Control
Detailed Engineering
Front-End Engineering
Planning and Scheduling
* Process Simulation
* Resiliency
* Safety Planning

Systems Integration
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WE ARE AN INDUSTRY LEADER

Adding value through proven performance and global reach
#  Executing tough projects in challenging locations

= Mobilising diverse workforces

® Linking global engineering resources through strategically placed ETH l CAL

execution centres

<3| WORLD’S MOST ™

& Sourcing materials using our global procurement network and Cf."'n\"lI:'ANIES'j

in-country suppliers WWW.ETHISPHERE.COM
8 Meeting compressed schedules
# Developing innovative and cost-effective project financing
® ptimising returns on Clients’ capital investments
# Managing joint ventures and alliances

WE ARE HSE EXPERTS

Delivering projects in a safe and environmentally sound manner

Safety is a core value at Fluor. We hold sacred the well-being of people — our
employees, our Clients and the communities in which we work and live. Industry and
governments around the world recognize Fluor for safety excellence,

ZERD Incidonts™

OPERATIONS &

JE— - - —_————— m———— — o

Commissioning
Engineering Support
Initial Production
Operational Readiness
£ Plant Readiness
Vog Precommissioning
. * Systems Checkout
* Construction Management i
Craft Staffing and Training
Disaster Recovery Asset Performance Improvement
Equipment and Tools Supply Contract Staffing
Fabrication Facility Management
Field Mobilisation Plant Engineering
S SORIALLATETRGN Plant Operations and Maintenance
Project and Programime Small Capital Projects
Rapagemen! Tumarounds, Outages and
Quality Control Shistdadas
Safety Programmes |
Self-Perform Construction I

NOILYWHOANI 31¥HO4H00

SNOILLNTOS LN3ID
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Asia
63 years

MNorth
America

102 years.

Africa
5 4 J-:'!..'ﬂ rs

Australia
64 years

A GOOD REPUTATION ISN'T EARNED.
IT’S BUILT.

l:_-l-;|;|_|'Hl_'.]|;|i|_.._'|':1'_'|'. oo T T

www.fluor.com

FLUOR
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GE IN INDIA - FACT SHEET
At A Glance

GE's presence in India dates back to 1902 when we installed India’s first hydropower plant.
Today we bring the best of GE to India by creating technologies and innovations in India, for
India. Our Technology Centres in Bangalore and Hyderabad are developing new technologies
for India and the world. Our 10 local manufacturing facilities are making products worth USD
500 million.

A long-term player across transportation, energy, healthcare, aviation and financial services
with over 13,000 employees, GE is committed to partnering with India in its growth and
development. With a significant footprint in the country, we believe it is our people and our
integrity that truly define us. Integrity and compliance are non-negotiable at GE. As we do
business, we do it the right way.

GE's Presence in India

e GE Oil & Gas offers advanced technology equipment and services for all segments of the
offshore and onshore oil and gas industry, from subsea, drilling and production, LNG,
pipelines and storage to industrial power generation, refining and petrochemicals.

e GE Power & Water with a broad array of power generation and energy delivery
technologies, GE works in all areas of the energy industry including renewable resources
such as wind and solar; biogas and other alternative fuels; and coal, oil, natural gas and
nuclear energy.

e GE Energy Management designs leading technology solutions for the delivery,
management, conversion and optimization of electrical power for customers across
multiple energy-intensive industries

e GE Capital offers a wide portfolio of product structures including fund for business
expansion, growth equity capital, local or cross-border financing, or buying/leasing
assets such as corporate aircrafts, automobiles or equipment.

e GE Transportation is a supplier to the railroad, marine, drilling, wind and mining
industries. It provides cutting-edge freight and passenger locomotives, railway signaling
and communications systems, information technology solutions, high-quality
replacement parts and value added services.

e GE Aviation is the world’s leading producer of large and small engines for commercial,
military, business and general aircraft, as well as avionics, electric power and mechanical
systems.

e GE Healthcare presence in India spans across Healthcare Systems (Diagnostic Imaging,
Patient Monitoring, Life Support Systems, Home Health, Maternal Infant Care), Surgery,
Healthcare IT, Life Sciences and Medical Diagnostics.

e GE Lighting offers a wide range of best in class LED Products, Luminaries, Lamps and
Control Gears (Ballasts).

e GE Intelligent Platforms is a global provider of software, hardware, services, and expertise
in Process Automation, Discrete manufacturing, business process management, and
embedded computing.

¢ India Technology Centres
John F. Welch Technology Centre (JFWTC) in Bangalore is GE's largest integrated
multidisciplinary Research and Development Center, and the first to be located outside
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the US. Hyderabad Technology Centre (HTC) began as an Energy Engineering team in
2006 and has become a hub of excellence for technology from “Exploration to Utilization”
of Energy. Over 5300 scientists, researchers and engineers are helping redefine what is
possible in the energy, transportation, aviation, healthcare, and consumer and industrial,
financial and entertainment business. Through the work done at these centres, over 3000
patents have been filed by GE.

In addition to these, GE has Research Centers in New York (US), Shanghai (China), Munich
(Germany) and Rio De Janeiro (Brazil) that are helping create game-changing
technologies and innovations to ensure GE's growth and leadership.

Local Partnerships
Driven by focus on meeting needs of Indian customers and developing localized solutions, GE

has partnered with a number of Indian companies across businesses including, energy,
infrastructure and financial services.

e BHEL

e SBI

e  Wipro
e Triveni

Key Milestones Achieved

1902: Set up India's first hydropower plant in Karnataka

1969: Set up nuclear reactors at Tarapore

1986: Partnership with BHEL for gas turbines

1989: Joint venture with Wipro: GE Healthcare established

1997: Joint venture with BHEL established for gas turbine services

1998: Joint venture with SBI established

1998: Pioneered business process outsourcing

1999: Established JFWTC (Now GE India Technology Centre) at Bengaluru

2003: GE selected to power the Limited Series Production of LCA Tejas

2010: Established a manufacturing facility for wind turbines in Pune

2010: Joint venture with Triveni for steam turbines

2013: Consortium led by Wipro GE Healthcare entered into a public-private

partnership with the Government of Maharashtra to upgrade advanced healthcare

equipment in district hospitals

e 2014: Announced the 1.7-103 wind turbine, GE's first wind turbine developed and
engineered specifically for India’s low wind speed conditions

e 2015: GE Multi-modal Manufacturing Facility at Chakan, Pune inaugurated by Indian

Prime Minister, Shri Narendra Modi
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Corporate Citizenship

At GE, corporate citizenship is not merely a program or a set of good intentions, but a set of
behaviors and actions that are integrated with the business strategy of the companuy.

GE Volunteers: GE Volunteers is a global community service organization of more than
52,500 GE employees and retirees in 143 chapters with a presence in 44 countries. GE
Volunteers are committed to improving their communities, their company and their lives
through volunteerism, leadership and camaraderie. The India Volunteers team has over 3,500
members and has grown to five chapters - New Delhi, Bangalore, Hyderabad, Chennai and
Mumbai. In 2011, GE Volunteers spent over 23,500 volunteer-hours, partnering with 35 not-
for-profit organizations to support projects across 12 Indian cities.

GE Foundation: GE Foundation, the philanthropic foundation of the GE, invests in improving
educational quality and access as well as strengthening community organizations around
the world. The GE Foundation India Scholarships are awarded to students who have the
potential to become future leaders and who are pursuing post graduate courses in
engineering, science and management. The GE Foundation has awarded scholarships to over
260 students across 25 institutes amounting to US $1,371,000.

Diverse Talent

The GE Women's Network is a voluntary organization formed to support the professional
development of women at GE. It was established to build a pipeline of high potential women
in senior leadership roles. Development is focused on leadership, advancement and career-
broadening opportunities through a variety of tools, including information, education,
leadership interaction and networking with other women to share and learn best practices.
Launched in India in 2002, the GE Women'’s Network has a vibrant presence across key
locations of GE in the country.

Contact Us:

Twitter: http://twitter.com/geindia

LinkedIn: https://www.linkedin.com/companu/1015
Facebook: https://www.facebook.com/GEIndia
Youtube: www.youtube.com/GEIndia

H#it#
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We are building a world

that’s safer and more secure...
more comfortable and energy efficient...

more innovative and productive...

Honeywell
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JACOBS INDIA

(] opge
Smart City Capability
Founded in 1947, Jacobs Engineering Group Inc. (Jacobs) is a publicly held corporation and one of the world’s
largest and most diverse providers of planning, architectural, and engineering services.

Jacobs has maintained a presence in India for more than fifty years across infrastructure, hydrocarbon and
industrial sectors. A staff of more than 4,000 technical resources across six established offices in Baroda,
Bangalore, Delhi, Kolkata, Mumbai, and Pune provide clients with solutions across transportation, water
resources, environment, buildings, hydrocarbon, and industrial projects.

This provides us with a very clear understanding of how projects are conceptualized and implemented in addition
to understanding the work culture and ethos of various public and private clients. Our service offerings include
project conceptualization and basic engineering; detailed design and engineering; procurement support; project
management and construction supervision; and inspection testing and commissioning.

2010 Commonwealth Games: Architectural and Engineering Services for Jawahar Lal Nehru Stadium, Delhi

With a global reach back culture, all projects being delivered in India are backed by A total of 980 billion
expertise located across various Jacobs offices worldwide, allowing us to implement latest (15 billion USD) has
engineering technologies and best practices to projects undertaken in India. been approved for
development of 100
In India, staff resources are comprised of technical experts across urban planning and  ¢art cities and the
development; architecture; municipal services and wet utilities; transportation; and |ejuvenation of 500
industrial development. Additionally, our India resources work with teams and offices ,ihers.
across the Americas, APAC, UK, Europe, and the Middle East providing globally integrated
delivery services for projects outside of India emphasizing a truly integrated way of
working. This enables us to strengthen and train our Indian staff providing competitive
delivery and add value to our projects and clients.
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Jacobs India is the Centre of Excellence for the
Buildings Information Modeling (BIM), enabling
changes in planning, design and managing of
infrastructure, utilities and buildings.

The Jacobs team is actively involved in various similar
lighting, fiber, and smart city programs around the
world. This experience ensures that technical objectives
are addressed and a vision is created along with input
from stakeholders.

Our Expertise

At Jacobs, we believe that everyone - regardless of age,
income, education, and/or disability - should benefit
from living in a city that has better access to goods and
services in a way that is safe, efficient, and affordable.
With our broad capability, strong and cohesive team,
and commitment to smart city concepts, we know how
to implement smart city programs that achieve any
desired vision.

Jacobs boasts the capacity to implement city-wide, cloud-based Enterprise Data
Management (EDM) Ecosystems that serve as ‘smart engines’ to continuously operate on
an tower network (including fiber), serving public safety hotspots, street light poles, right-
of-way access, in addition to a wide array of city public works entities. This EDM
Ecosystem solution is infinitely scalable to accommodate all requirements, thereby having
the capacity to support future city-driven smart city technology solutions.

Program Management - Smart Cities

Jacobs can provide the following smart city service offerings:

1. Program management services, including infrastructure and building asset programs

Our company at a glance

1947 :

Founded by
Joseph J. Jacobs

54,000

Employees

$10.9

Billion 2016 Revenues

Headquartered
in Dallas, Texas

230+

Locations

$7.79

Billion 2016 Client Savings

Jacobs has a global
presence and is
structured around
four business line:
Aerospace &
Technology,
Buildings &
Infrastructure,
Industrial, and
Petroleum &
Chemicals.

2.  Smart city partnership development, including consultants, research & development
(R&D) institutions, academics, and owners’ representatives
3. Full comprehensive Internet of Things (loT) standards and programs

“The focus is on sustainable and inclusive development
and the idea is to look at compact areas, create a
replicable model which will act like a light house to other
aspiring cities.”

-MINISTRY OF URBAN DEVELOPMENT, GOVERNMENT OF INDIA
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Specialized Smart City Capacity

Transportation & Mobility Programs Water & Wastewater Management Programs
Sustainability Programs Enterprise Data Management Ecosystems
Education & Healthcare Programs Smart Street Lighting and Smart Pole Technology
Microgrids and Smart Grids Full Service Cybersecurity Programs
Safety Programs Manufacturing
Financing Model Development Telecommunications Infrastructure Solutions
Financial Technology Hub Development Refineries

Why Smart Cities?

Cities around the world are facing challenges - rapid population growth, traffic congestion, aging roads and
bridges, pockets of entrenched poverty, sub-optimal air quality, and uneven citizen access to resources.
Infrastructure improvements are a constant focus for cities because they are essential to assuring our collective
future, but infrastructure improvements alone are not enough.

Cities need new ideas, approaches, partnerships and solutions that can get the most out of infrastructure and
get ‘smarter’ by deploying technology solutions that improve safety, enhance mobility, and address the
detrimental impacts of climate change, improving inflows and outflows of goods, services, finance, talent, and
data.

Smart cities are innovative, groundbreaking, and visionary solutions to city-driven problems ranging from
transportation and mobility to water usage and air quality. They are efficient, mobile, sustainable, healthy, and
work to link technology with multiple facets of everyday life as a means to defragment city operations
introducing previously unrealized efficiencies that benefit municipalities and residents alike.

Smart City Success Stories

- Jacobs led the City and County of Denver’s response to the United States Department of
Transportation (USDOT) Smart Cities Challenge. Denver was selected as one of seven national finalists out of 78
cities that applied across the country. Denver is coordinating with Jacobs on a follow-on grant awarded through
the Advanced Transportation and Congestion Management Technologies Deployment (ATCMTD) program to
move forward with its vision for a smarter, more mobile city by deploying short-range communication (DSRC)
based connected vehicle technology, implementing a connected freight solution thereby making businesses more
efficient, and installing automated pedestrian detection technology at high-risk mid-block bike and pedestrian
crossings. Denver is also looking for funds to develop a mobility marketplace and universal payment platform;
manage an electric vehicle adoption and grid de-carbonization program; and create an EDM Ecosystem.

- New York City’s Economic Development Council (NYCEDC) awarded Jacobs an engineering
on-call contract with a special interest in freight efficiency technologies, similar to Denver's ATCMTD program.
NYC is home to three federally designated high priority corridors that either pass through the City or connect
NYC to other economic centers in the region. Freight movement is closely connected to the health of the City’s
economy and the transportation system through the region. New York City is the largest city (in terms of
population) in the country, with more growth expected over the next decade. As significant highway expansion is
unlikely, congestion will continue to be a challenge for freight movement.
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Smart City Focus Areas

Smart transit stations, corridors, parking, and vehicles can all be enhanced through technology. Smart transit
stations provide passengers travel information including transit service; bicycle, vehicle, and ride sharing
programs; and parking availability. These stations may have real time data on transit arrival, departure, and wait
times in addition to current news and events across the city.

Smart corridors offer improved mobility, reduced emissions, and enhanced safety throughout the city in which
they are implemented. Some technologies that can be used include dedicated transit lanes, transit signal
priority, pedestrian detection technology, enhanced preemption for transit, and infrastructure that supports
deployment of vehicle-to-vehicle (V2V), vehicle-to-infrastructure (V2I), and/or vehicle-to-device (V2X)
communication technology.

Further efficiencies are realized through the deployment of autonomous vehicles, the electrification of fleet
vehicles, improving electric vehicle infrastructure, and connected vehicles.

City resilience and emergency response systems are crucial to any city in response to a wide variety of natural
and manmade disasters, including terrorism and climate change. Transportation, utility, and communication
infrastructure elements play an especially pivotal role in disaster response and management. Due to increasing
technological capabilities, cities can anticipate, respond to, and recover from disasters more efficiently.

Buildings, including airport terminals, train stations, office buildings, among others can be outfitted with smart
building technology to monitor energy use, optimize how space is utilized, and minimize environmental impacts.
Smart buildings offer massive potential cost-savings and increases in inhabitant comfort.

Smart street lighting provides a cost-efficient method to enhance the city’s infrastructure. These poles can be
outfitted with various sensor technologies including including Wi-Fi hotspots and air quality monitoring.

City water supplies and treatment facilities can be outfitted with water quality, monitoring, and usage sensors
to ensure a reliable, safe, and clean drinking supply.

Sensor technology can improve public safety through cameras, emergency call stations, gunshot detection
sensors, and other monitoring capabilities.

Waste management can be optimized through outfitting trash receptacles with sensors to alert the City to their
capacity statuses. The technology can be used to make trash collection and manpower allocation more efficient.

rkforce, & Edt

AN EDM would unite all information sent by and received from smart sensors throughout the community. In
turn, data would be available to citizens and businesses to encourage innovation, crowdsourcing, and job
growth throughout the City.
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M MOTOROLA SOLUTIONS

A SMART CITY
IS A SAFE CITY

BUILDING THE FOUNDATION OF SAFER CITIES, THRIVING COMMUNITIES FOR INDIA

INDIA'S SMART CITIES
MISSION PROMISES
TO BE ONE OF THE
MOST AMBITIOUS AND
TRANSFORMATIVE
URBAN RENEWAL
AND SERVICE
INFRASTRUCTURE
MODERNISATION
PROJECTS ON THE
PLANET.

Ultimately, beyond the

institutional, physical, social and
economic development initiatives,
Smart City leaders align to one clear
focus: to help our cities become
places where people and
businesses want to establish
themselves. It is necessarily
understood that a chief
underpinning for vitalising India’s
cities rests on a foundation of public
safety and security performance.
Safeguarding the peace, security
and stability necessary for citywide
social, industrial and economic
development.
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A SMART CITY IS A SAFE CITY

The high dependency on public safety capability

for delivering the span of Smart City performance
metrics guides a driving need for innovations enabling
integration, interoperability and convergence of critical
public safety and service solutions with the city
infrastructure.

Motorola Solutions understands that within the
information flowing between citizens, responders,

and city agencies is the intelligence that builds

Safer Cities. The greatest advantage for our government
organisations is in harnessing that information - from
cameras, sensors, city records, utilities, social media
feeds - synthesise it to find patterns and make smart
decisions, and then mobhilise intelligence securely and
instantly to the teams who need it the most. When we
integrate all these various inputs into a single unified
stream where data, voice and video co-exist and public

* Intelligent transportation solutions safety inputs are married to information flowing from
maintain operations continuity and throughout the city, we move from dispatching units to
dynamic route management in the react at a moment’s notice to communications centres
presence of faults, attacks or disasters. that can better anticipate, forecast and predict.

Critical infrastructure assuredness
of city assets and systems; ability for

air.p‘o.rts, seaports, water, roads and IT'S THE TECHNOLOGY AND

Ezil:rzss-to withstand and recover from all EXPERTISE THAT TURNS
NOISE INTO INFORMATION,

¢ IT connectivity and E-Governance INFORMATION INTO
inf ti it li

and oybersecuity protectons na INTELLIGENCE, AND

mobility environment to sustain integrity INTELLIGENCE INTO SAFETY

of sensitive operational data. BECAUSE A SMART CITY IS
A SAFE CITY.

Planned special civic events
managed with people movement
modelling and prediction, border
management and security throughout the
reach of city hotels, stadiums, airports
and transit.

Citizen participatory solutions
optimise emergency and service call
intake, response times and trends,
crowdsourcing intelligence from citizen
smartphone “sensors”.

MOTOROLA SOLUTIONS
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MOTOROLA SOLUTIONS IS
THE PREMIER TECHNOLOGY
INNOVATOR, SOLUTIONS AND

SERVICE PROVIDER FOR
SAFE CITIES. WE MOBILISE
SECURE COMMUNICATIONS
TO SAFEGUARD THE
SECURITY, PEACE AND
STABILITY FOR AN
ENDURING FOUNDATION OF
INDUSTRIAL AND ECONOMIC
DEVELOPMENT.

70% of our revenue comes from government contracts
serving public safety emergency response operations,
national security and military applications. An additional
30% of our revenue comes from adjacencies in commercial
and industrial verticals where hazardous environments and
operational workflows maintain very similar requirements
to emergency communications including Oil and Gas,
Transportation, Airports, Petrochemical, Utilities, Mining.

At Motorola Solutions, we understand that integration

of these products and services into end-to-end solutions
requires a collaborative approach. Our comprehensive
network of world-class partners allows us to tailor those
solutions to the specific needs of customers. Designed with
the needs of today and tomorrow in mind, our solutions
help users focus on their tasks, and not worry about their
technology. Through a combination of industry-leading
products and services, we are able to help our customers
solve today's problems while helping them be ready for
what's next.

MOTOROLA SOLUTIONS IN INDIA

Motorola Solutions India Private Limited is a wholly owned
subsidiary of Motorola Solutions Inc. and was established

in 1989. Since then, Motorola Solutions has been at the
forefront of delivering mission and business critical wireless
communication solutions to various Government and
Enterprise customers in the country. Motorola Solutions’
customer base in India includes police, paramilitary, defence,
transportation (metros/railways/airports/seaports), energy
(mines, refineries, pipelines, petrochemical plants) and
utilities (power plant/steel plants).

With more than 25 operational systems in India, we are the
largest supplier of radio communication systems with the
largest deployed customer base of digital trunking radio
systems across all predominant technologies i.e. APCO P25,
TETRA and DMR. Whether it entails critical infrastructure
or city wide police communication networks, Motorola
Solutions is the trusted partner for Indian customers for
deploying reliable, resilient, secure radio communication
systems.

Headquartered in Gurgaon, Motorola Solutions has

a presence across India duly supported by offices in
Bengaluru, Mumbai and Kolkata. Motorola Solutions is the
only local company in its domain that provides an end-to-end
solution lifecycle support to its customers through its trained
and experienced support staff available within India. From
sales to system design engineering to system integration
and project rollout to post deployment services and repair,
Motorola Solutions’ strong local presence enables us to
respond immediately while serving our customer needs.
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A SMART CITY IS A SAFE CITY

LEADERSHIP AND SCALE

Motorola Solutions is the world's largest provider

of mission critical communications for public safety,
national security and commercial operations. In radio
and broadband communications we are the number one
leader across all predominant technologies, Project
25, TETRA, DMR and Public Safety LTE. We maintain
the leading market share in every region of the world.
We have an installed base of over 27 million radios in
over 100 countries, shipping over 5 million new devices
each year and serving over 100 thousand customers.
We operate 30 nationwide mission critical radio
systems and maintain accountability for managing

the communications depended upon by public safety
organisations.

Motorola Solutions has the great privilege of being
awarded the role of prime contractor for all of the
largest government Public Safety LTE broadband
contracts in the world. Examples of some of our large
scale Public Safety LTE reference systems include

Los Angeles County LA-RICS, UK Emergency Service
Network, Chicago OEMC, Harris County Texas, and two
nationwide Middle East implementations.

Our leading share and the volume of systems and
devices we supply each year gives us the scale to invest
into our core business and drive the innovation that
allows us to maintain our leadership and pre-eminent
market position. We invest more than 10% of the
company’s annual revenue in research and development
of the next generation of mission-critical communication
technologies and services. In radio investment alone,
Motorola Solutions drives more R&D than our leading
competitors combined.

We invested USD $620 million in R&D in 2015, with
over 3,000 employees engaged in R&D activities.

In addition, we engage in R&D activities with joint
development and manufacturing partners to further
supplement our internal spend and maintain an
accelerated footprint of venture capital and acquisitions.

MOTOROLA SCOLUTIONS

QUICK NUMBERS

2015 annual sales: USD $5.7 billion
2015 research and development spend:
USD $620 million

Customers: Over 100,000 in over 100
countries

Employees: 14,000 in 60 countries
Over 12,000 mission critical networks
worldwide

Global reach with a channel network of over

7,500 partners

Thousands of patents focused on mission-

critical and wireless technologies

PRODUCTS
$3.7B 2015 Revenue

Two-Way Radios

Radio Networks

Integrated Command & Control
Intelligence-Led Public Safety
Public Safety LTE

Smart LTE Devices

SCADA Systems

iDEN Networks

Work Group Communications
Software Applications

SERVICES
$2.0B 2015 Revenue

Network & Application Assessments
System Implementation

Managed Services

Asset Management

Network Management

Cyber Security Services

Lifecycle Services

Preventive Maintenance & Repair
Technical Support

Service from the Start

STOCK SYMBOL

NYSE: MSI

CHAIRMAN AND CEO

Greg Brown

HEADQUARTERS

1303 East Algonquin Road Schaumburg,

[llinois, USA
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A SMART CITY IS A SAFE CITY

Motorola Solutions is driving the industry’s most
comprehensive plan for delivering Safe City
architectures to governments around the world.
Sustained, unmatched investment driven toward
innovations in our mission critical architecture entirely
align to support India’s safe cities vision of driving
transformation in public safety and national security
operations through mobilising intelligence through
secured, mission critical communications.

MISSION CRITICAL
RADIO AND BROADBAND
COMMUNICATIONS

Motorola Solutions’ state-of-the-art mission critical
radio networks provide the ultra-high security and
uncompromising resiliency for instant communications
and guaranteed geographic coverage. Delivering
advanced voice and multimedia applications to frontline
personnel, communication centres and government
agencies. Our mission critical radio networks extend
through converged, future-ready architectures to
introduce Public Safety LTE broadband capabilities.
These broadband innovations are already transforming
public safety operations by providing front line
responders with increased situational awareness,
enhanced tactical collaboration and greater in-field
productivity. Based on context awareness of each
individual, the systems will dynamically prioritise
resources at a highly granular level following
operational dimensions wholly unique to mission critical
operations. When disasters strike, or a crisis forms, our
radio and broadband networks will deliver the needed
insurance of uncompromising availability, along with
the capacity, interoperability and security required to
address the new, more sophisticated threats emerging
every day.

MOTOROLA SCOLUTIONS

NEXT GENERATION
RESPONDER AND
CONNECTED VEHICLE
COMMUNICATIONS

Embracing the growing consumption of rich media
content both in the field and in the communications
centre, we are introducing new categories of
devices and applications focusing on human
computer interaction designed specific for mission
critical user functions — exploring techniques such
as context-aware user interfaces, industrial design,
augmented reality, and immersive visualisation that
perform under the most intense cognitive pressures.
The entire communication system becomes context
aware, bringing in a broad scope of inputs to
generate a holistic understanding of the scenario,
and supporting intelligent information management
to proactively push the right information to the user
over the right application, network, or device - at
the right time - and nothing more. Next generation
responder communications as well as connected
vehicle technology augments the responder’s
existing reality and helps him better monitor his
environment, gather information and be more aware.
The devices and vehicles become a virtual partner
at the responder’s side, bringing focus to the most
relevant, possibly life-saving, information.

INTELLIGENCE LED
COMMAND AND CONTROL
THEATRE SOLUTIONS

Motorola Solutions” integrated command center
solutions enable operations to scale instantly from
local, multi-agency incident response to mass
coordination across every level of government to
provide one unified, real-time operational picture.
With video surveillance, the power of real-time

sight and predictive analytics secures critical
infrastructure and high density public spaces while
simultaneously integrating to create highly intelligent
city-wide surveillance systems that see through
cameras connecting public safety, city service, transit
authorities, departments of water and aviation as
well as schools, banks and retailers. By bringing
automated intelligence and data analytics into

the command environments, we help intelligence
agencies synthesise information and interpret the
mass amounts of data coming from city sources,
public safety sensor networks, video surveillance
feeds, citizen-generated inputs and historical records.
Intelligence agencies are better prepared to anticipate
threats, make intelligent predictions, offer more
targeted counteractions and plan optimal strategies.
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A SMART CITY IS A SAFE CITY

DEFENSE-IN-DEPTH
COMMUNICATIONS SECURITY
FRAMEWORK

End-to-end communications security continue to be

a central focus as the global cyber-crime network
strengthens and expands into a sophisticated, multi-
billion-dollar economy where government data becomes
a growing target and countries wage cyber warfare

campaigns against one another. Mobile fortifications are

a critical requirement in protecting against the growth
in Government directed cyber-crime.

MOTOROLA SOLUTIONS
BRINGS MILITARY-GRADE
SECURITY MEASURES

TO KEEP A VIGIL OVER

THE COMPLEX ARRAY

OF GOVERNMENT

DATA CONNECTIONS

AND CONFLUENCE OF
ENDPOINTS AND INROADS
TO DATA SOURCES.
CONCENTRIC RINGS OF
PROTECTION SECURE
AGAINST THE NEW THREAT
MATRIX.

Sensitive communications are secured, identities
protected, operational information shielded and agency
data safe-housed without compromising operational

agility.

CITIZEN PARTICIPATORY
GOVERNMENT AND
MOBILISED
E-GOVERNMENT

Smart City initiatives demand government officials

are capable of harnessing the power of social media

to create a more open, participatory and transparent
engagement with their citizens. Smart Cities must open
access to city data to drive social media innovations;
guiding explorations of mobile apps that help residents
submit, poll, vote and share ideas for maintaining the
vibrancy of their communities.

MOTOROLA SCOLUTIONS

Motorola Solutions provides the application and
enablement capabilities empowering intelligence
and social services agencies with tools to share
information with the public, receive information, as
well as actively listen to the chatter and monitor
for investigative leads. Multimedia emergency and
service call centre solutions enable citizens to share
images, messages and video that city agencies need
and fulfill the public expectation that public safety
and service departments are able to use what they
provide. Additionally, Motorola Solutions provides
government workers powerful mobile tools for
intuitive in-field operations. Purpose-built devices
tether to intelligent applications for automating
workflows, correlating electronic city work orders,
measuring environmental analytics and leveraging
historical trends and forecasts to manage the city’s
intelligent enterprise operations.

VIRTUALISED, CLOUD-BASED,
COMMUNICATIONS-AS-A-
SERVICE

Government and public safety leaders are
increasingly looking to shift from more capital-
intense customer-owned business models to
increasingly operational expense-focused managed
service models where a predictable, recurring fee
takes the place of a large upfront spend. Motorola
Solutions provides the specialised Managed Services
to offload the burden of managing these complex
platforms while ensuring the uncompromising,
mission critical performance and operational
excellence lives depend on. Centralised management
dashboards provide a view into the health and well-
being of the entire, system-wide communications
networks and application services. Intelligent
performance analytics tune into key mission critical
indicators and forecast where trouble may arise
well before an alarm sounds to focus proactive
troubleshoating. Premium usage accounting and
invoicing, from tenant-level detail to aggregated
views, enable administration and management of
shared network resources.

MOTOROLA, MOTO, MOTOROLA SOLUTIONS and the Stylized M Logo are trademarks or registered trademarks of Motorola Trademark Holdings,
LLC and are used under license. All other trademarks are the property of their respective owners. ©2016 Motorola, Inc. All rights reserved
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Everything we say, everything we do i by design:to
perpetually improve sursslhves so we further strengthen
those we serve, Through our focus, precision and passion
for details. we produce resuls of lasting value.

Mo matter what challenge you face, call on the team at
Timicon ta help you overcome the toughest problems.

Stronger.
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@ Trimble

TRIMBLE’S INFRASTRUCTURE CAPABILITY DOCUMENT

Trimble Solutions for Horizontal Construction

Construction Industry has become complicated. Economy shifts, budget changes and timeline sways suddenly
making what was so certain becomes anything but unpredictable. At Trimble we believe in having a clear
outlook at the future requires building on the knowledge of the past. We have been in the business of
constructing with confidence for more than 35 years. In that time we invented lots of thing and led the market
with innovation year after year. Trimble's solutions use integrated processes and workflows for complete
Infrastructure and asset lifecycle management from the infrastructure planning, design, construction, and
maintenance phases, to the operation, maintenance, and repair of infrastructure assets. Our solutions are built
on deep domain knowledge that supplies comprehensive tools and foresight the industry require. To get the job
done right on time and under budget we empower every owner, engineers and contractors with holistic
continuum of solutions through every phase of the project. Engineers can optimize the design process and
easily collaborate with both owners and contractors to deliver design built confidently with precision and
accuracy every time. We offer owner increased project visibility and solutions to monitor, track, document and
report onsite progress in real time. Plan with confidence, design with confidence, construct with confidence.

.

CONCEPT ENGINEERING ESTIMATING PROJECT CONSTRUCT DOCUMENT
PLAN DESIGN BIDDING PLANNING HAND OVER

e B

Concept Planning and feasibility

The Trimble Quantm system is ideal for any horizontal infrastructure project, from small bypasses to major
highways or rail projects, new projects and realignments. Trimble Quantm comprehensively integrates design
standards, terrain, geological, and hydrological data, environmental areas, property ownership, and cost
information in a simultaneous optimization process. This delivers a range of alignment alternatives that can be
analyzed to address project owner and stakeholder concerns and maintain the momentum of the road project.
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This not only Reduce planning time to deliver a finished road faster to the community, but also React quickly to
emergent stakeholder constraints during the consultation process and Reduce investor risk and provide more
accurate estimates for tightly constrained budgets

Detailed Planning and Design

Together, Trimble Novapoint and the cloud-based BIM server and collaboration platform Trimble Quadri
comprise the industry’s most comprehensive BIM solution — covering road, rail, water and sewer, tunnel,
bridge, landscape — all aspects of modern infrastructure design, throughout the complete Design-Construct-
Maintain (DCM) process.

With Trimble Novapoint you can build a complex model of the infrastructure efficiently — including 3D terrain
surfaces, 3D sub-surface layers, and 3D structures such as buildings, bridges, road signs, pipes, manholes,
cables, and vegetation.

Estimating and Bidding

With Trimble Business Center-HCE software Save Time, Reduce Rework and Increase Bidding Accuracy. Prepare
site earthwork and construction material quantity takeoffs quickly and accurately with expanded detail using

Trimble’s Business Center—HCE office software. Convert digital CAD cross-sections, rapidly extract cross-section
information from Adobe® PDF vector files and quickly see locations and quantities of materials for road takeoff.

Manage Linear Projects More Effectively

With Trimble TILOS you can plan and manage your projects more effectively. Linear construction and
maintenance projects present unique challenges, because the work is not performed in a single location.

TILOS software merges both the location and the schedule dimension into one combined time and distance
graphical view that changes dynamically as conditions change.

By incorporating design details, construction challenges and the project schedule into one view, contractors,
owners and civil engineers can plan and manage linear projects more effectively.

Execute Construction

Work Smarter, Faster and More Profitably

Trimble offers a complete line of grade control systems—from laser or sonic-based through to 3D, these rugged
systems are easy to use, fully upgradeable and flexible enough to meet a wide range of application and jobsite
requirements.

Keep the site in sight with Machine Control, software and site positioning systems for site and road or rail
construction. Trimble Connected Site solutions help improve efficiency and productivity, while minimizing waste
and expense throughout the life of the project. Create a 3D constructible model, use it to plan the most cost-
effective schedule, and then use the same model to track project progress.
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As Built Sign off: Get the Best Overall Picture in real time

To solve problems on today’s construction site, field managers need more information than a paper plan can
give them. Using Trimble solutions, contractors can create an audit trail of day-to-day activities. Reports can be
used to capture issues in the field, design changes, or completed tasks for as-built sign off.

Intelligently combining as constructed information from across the project allows for advanced, near real-time
reporting for progress payments. As-built progress can be monitored as the machine move dirt, and QA
reporting and stakeout results can be generated. By combining both survey and machine data, contractors get
the best overall picture of the current state of the project. In addition, soil compaction operations can be
monitored to ensure compaction requirements are being met.

Manage and maintain Infrastructure assets

The work on a road or bridge never really ends. There is a constant need to keep roads and bridges up and
running. Over the lifetime of a road, maintenance will consume 1.5 to 2 times the construction cost, and the
investment is even higher for a bridge.

Beyond the pavement, project owners must be aware of their assets: how many signs, guardrails, retaining
walls etc., they have, where they are and their condition. Only then can they effectively manage these assets. By
automating the collection of highway and road assets, Trimble solutions let owners make informed decisions
about where to spend their maintenance budget most effectively.

Case Studies:

e Trimble Technology Improved Productivity on Highway Project in India

e Trimble Connected Site Delivers Better Jobsite Productivity and Planning

e Stantec Completes Corridor and Route Planning 50% Faster with the Trimble Quantm Alignment
Planning System
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Trimble Solutions for Buildings (Vertical Construction)

These days, the number of teams involved in the construction lifecycle of a single building — or many
buildings — can seem too big to fit inside the projects they create. Architects, engineers, contractors,
owners, occupiers, real estate professionals, facility managers and many more individuals involved in
the building lifecycle have essential roles in the process. Yet, too often, each team is using tools that
aren’t set up to serve a common goal — challenging communication and collaboration during all of
these phases, for both new and existing building projects.

At Trimble, we believe all those tools - like the teams who use them - should be oriented toward a
common goal. Most of all, we believe that a platform of intelligent solutions results in intelligent
buildings, so that managing the complexities across the construction lifecycle becomes easier and
smarter.

Bringing together a portfolio of synergistic hardware, software and service offerings, Trimble
Buildings provides highly specialized tools optimized to work together.

The design team use SketchUp to map out the plans and see the project come to life. So many
architects, as well as General contractors and Construction management firms use SketchUp Pro to
jumpstart on the project, not only for conceptual estimates and visualization but also because it is
bar none, the easiest to draw in 3D.

Contractors who self-perform concrete and steel, need a comprehensive 3D modeling platform to

capture the complexity of their projects. Tekla Structures delivers in spades, Tekla BIMsight enables the entire
construction workflow to combine models, check for clashes, and share information in the same easy-to-use
BIM environment-empowering project participants with the insight to solve issues in the design phase, before
construction begins.

Vico Office delivers an integrated BIM workflow for construction projects. Vico Office extends basic
3D models with constructability analysis and coordination, 4D location-based scheduling and
production control, and SD estimating. Now BIM-based projects, including models from all the
popular BIM authoring tools, are managed with rigor, science, and connectivity. And the integrated
workflow means that every time the models are updated with design changes, GCs and CMs
immediately see the schedule and budget implications.

Organizing and routing construction project data to the people who need it most is what Prolog does
best. RFIs are dispatched, budgets are reconciled, drawings and documentation is organized- it's
Command Central whether you are walking the site with a tablet, updating the schedule in the
trailer, or managing project cash flow back at HQ. Prolog is the complete system of record for
managing construction project information.

Trimble Field Solutions are ubiquitous on construction jobsites around the world. The hazard yellow

rugged tablets and Robotic Total Stations are hard to miss. But did you know that this equipment

and their critical layout measurements are integrated with the project models in Vico Office and
Tekla BIMsight?
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Installation points from the coordinated models are exported to the field equipment for layout slab

edges, openings, and sleeve penetrations. Using these layout points makes the process much more
efficient, as one person can now do the job of three. Trimble also provides Laser Scanning hardware and
software so your team can document the existing conditions to make certain the new design is compatible.

We recognize that General Contractors and Construction Managers need and want estimating
solutions that fit the way they work. WinEst comes to the table with the industry's most powerful,
robust and adaptable cost-estimating and cost-modeling software-a database-driven estimating
solution that uses a highly flexible spreadsheet for creating, adjusting, and presenting estimates.
Having a highly-customizable database allows each contractor to capture their methodology and
best practices for creating detailed estimates.

And Modelogix is the keystone for Trimble Buildings' construction solutions. Modelogix enables
contractors to analyse their project cost history for fast and accurate creation of early-phase
budgeting and benchmarking against the final detailed estimate. We can compare project estimates
from WinEst and Vico Office and any other estimating package, as well as reconciled budgets from
Prolog.

Finally, VDC Services extends your team's capabilities overnight. Whether you need to augment your
staff for a new project or learn new BIM workflows and best practices side-by-side, our team is
ready. Trimble can customize any package to include:

® Business Development Support

¢ 2D Change Reports (between two document sets)

* 3D Model Assessment

¢ 3D Constructability and Coordination

¢ 4D Schedule Simulation and Optimization

¢ SD Model-Based Quantity Takeoff and Estimates

e Laser Scanning and As-Built Models

Trimble Buildings is dedicated to making our customers more productive, more informed, and more
profitable. Together we can build a better world.

Case Studies:

e Chenab Bridge
e Airport Terminal Building Mumbai

e Chennai Airport Expansion Project
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Turner Profile

Personnel
5,500 Employees

Annual Volume
$11.0 Billion

Founded
New York, NY
May 6, 1902

Core Values
Teamwork
Integrity
Commitment

Profile

Turner was established in New York City in 1902 by Henry C. Turner, who said that “we
are awarded most of our work based on reputation.” This remains the foundation of our
company today. Now an established name worldwide, Turner has shown remarkable
growth over the past 113 years.

Among Turner’s clients are many Fortune 100 firms with building projects that shape
the skylines of major cities. Headquartered in New York, Turner's staff is actively
providing professional building services in Southeast Asia, India, Europe, Latin America
and the Caribbean, and the Middle East.

Turner India

Turner's Mumbai head office was formally established in 2008, and since then Turner
has gone on to offer services pertaining to project, preconstruction and construction
management for a variety of projects of different size and within a wide array of market
segments like hospitality, residential, retail, commercial, institutional, tourism and
interiors. Turner's relationships within the country allow for a solid base of
understanding and mutual respect to support the company in this dynamic marketplace.

The Turner project teams are supported by core team from the head office in Mumbai,
Turner International headquarters in New York and other regional offices in Southeast
Asia. We also maintain strong relationships with a large spectrum of reputable
consulting firms (both local and international) whom we are able to engage according
to specific project needs such as structural peer review, geotechnical engineering,
facade consultancy etc.

Scope of Services

PROGRAM
MANAGEMENT

CONSULTANCY PROJECT

MANAGEMENT

AND REVIEWS

PRE-
CONSTRUCTION
MANAGEMENT

CONSTRUCTION
MANAGEMENT

CLOSEOUT AND

HANDOVER

Project Management Plan
Design Management
Value Engineering

Quality Management
Construction Coordination
MIS Reporting

Keys Handover
Contract Closure

»  Project Setup »  Site Monitoring »  As-built Drawings

»  Appointment of Consultants »  Schedule Management +  O&M Manuals

*  Appointment of Contractors *  Design Management *  Punch-list Closure

»  Develop Project Schedule »  Contract Administration »  Maintenance Training
»  Develop Project Budget +  Safety Management *  Lessons Learnt

Turner
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Turner Profile

Turner India Clients

@i’.ﬁ:ﬂ.’:ﬁ!ﬁ?“@%&&-‘ e J'u;m

Sustainable Construction

Engineering News-Record has consistently recognized
Turner as the national leader in green building. Turner
has 878 green projects completed or under
construction, representing more than $60 billion in
construction volume and more than 18 million square
meters.

Hoof LEED Coanploted Almadn | Consfruction Total Area n
Prafersienats LEED Coompletedd | Wohime in LEEDR
Comploisd - Aegistared

LEED c
Builiings Undar
Conadracion

Building Information Modelling

Turner's BIM Volume represents over $43 Billion
in BIM Projects (Preconstruction, Ongoing, and
Completed). Turner has used BIM technology
to complete 368 projects and working on 373
projects where BIM is actively used for
coordination of various tasks.

I Trada Al Mdnl 5 Comerueiahiliy
Coqwardimatiom wiik T
Propects Sz haduilo

Select Project Experience — India

statue site to the town of Kevadia.

DLF Capital Greens, New Delhi

Confidential Facility, India

Statue of Unity, Kevadia, Gujarat | Architect: Michael Graves and Associates
The Statue of Unity is a 182-meter-tall statue (to be tallest in the world) dedicated to the life
and work of Sardar Vallabhbhai Patel. The project also includes a hotel, convention center,
memorial garden, visitor center building and a 3.5 km (2.2 mile) highway connecting the

| Architect: Architect Hafeez Contractor

DLF Capital Greens is the largest private sector residential project development in Delhi.
The development is located on a 38 acre site and is comprised of 23 towers varying from
21 to 29 stories with 2,856 apartments, five Community Service Personnel housing blocks
of 13 to 15 stories each, and a school.

The project consists of maintenance and support facilities (roads, taxiways, warehouses,
utilities, hangars, training buildings, fencing/CCTV/guard houses, covered vehicle parking,
etc.) located on an Air Force Base in northern India.

Piramal Vaikunth, Thane, Mumbai | Architect; HOK
It is an approximately 1 million square feet high end residential development including

three 28-storied towers, including
a six story community center.

six podium plus, two basement level for parking, and

Turner
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Project Experience - International

Smart Cities and Mega Developments

Burj Development

m,;;:m,:i":p, il =

World Trade Centre Hub San Diego Airport

Sacramento Airport
Data Centres

| i

£

Healthcare

Cleveland Clinic Aga Khan Hospital Smilow Cancer Hospital

BBVA Tower VietinBank Tower

Burj Khalifa Al Hamra Tower

Turner
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As India’s population continues to

grow, more people will inhabit cities. Specialists predict that about

25-30 people will migrate every minute to major Indian cities from rural areas in
search of better opportunities. It is estimated that by the year 2050, the number
of people living in Indian cities will touch 843 million! To accommodate this
massive expansion, India needs to find smarter ways to manage complexities,
reduce expenses, increase efficiency and improve the quality of life.

As we move towards building smart cities, we will embrace newer technologies.
Through our work over the last 120 years, we have pioneered an approach to
address the risk that is inherent in progress. We make new technologies
functional, reliable and safe.

tod it i in-a great posi

e e - g toneis ol
rinke & smart oty = oul

rogether 10

SAFE CITIES

« Safe Products

The wide range of UL's safety, performance, and compliance services helps our customers
develop safer and superior quality products., UL is dedicated to partnering with
manufacturers through the product life cycle, Our services start with design; move through
prototyping to functional testing and certification; and culminate with factory inspection,
audits and ongoing in-field management. This comprehensive approach supports everything
frem industrial and energy-related products to commercial and consumer products, from
basic materials to advanced components.

Product Range Includes Industrias such as:

Butlding Materials, Appliances, Lighting, HVAC, Energy & Power Systermns, Medical Devices,
Consumer Electronics, Parformance Materfals, Wire & Cable
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« Safe Buildings

UL's Building Inspection Service demonstrates the strength of vast testing experience,
inspection and certification, and thorough knowledge of national and international codes.
These inspections result in comprehensive reports that building owners, developers,
managers and architects use to identify building compliance gaps and to guide
improvements which produced confidence that fire and life safety and security systems will
operate properly in the event of a fira.

Inspactions Services Include:

Fire Prevention, Lile Safety, Fire Protection, Indoor Alr £ uality, Enargy Efficioncy Audit

= Safe Living and Working Environments

The health and safety of people at work is essential for any organisation and a right for
evary employee. UL's workplace health and safety solutions empower people to protect the
well-being of workers, ensure organisational compliance and peace of mind and drive
measureable business improvements. We work closely with our customers to understand
their business neeads, offering software solutions to help improve operational and financial
performance through strong health and safety programs.

Services Include:

Learming, Saloly Management, Occyupational Health, Clinic and Practico

¥

Renewable Energy

i S TN ok
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CONNECTED CITIES

*» Smart Grids

With rising energy issues such as sustainability, renewable sources, and greater

o L efficiency. there |s heavy emphasis on Smart Grid as one of the key technologies
""""" = driving an engrgy revelution, Utility providers, businesses, and consumers alike are

empowered in managing energy more efficiently with greater control on delivery

and consumption. As world leaders in Smart Grid deployment, we are at the

:."!ii: forefront of enabling manufacturers to bring thelr new technologies to the market.

| Services Include:

Providing compliance, market and regulatory insights, Certification of Energy
' ____ Meters to Indian and international safety and performance standards

 Interoperability

UL believes the marketplace is clearly heading towards different inherent
technologies to function and communicate, and addressing contactless
. intereperability is vital to facilitate 3 smart citw,

'lap:ﬂ-'.' We work closely with companies to verify that their wireless products are
compliant, compatible and reliable. With our understanding of new technologies,
participation in standards formulation and cross-industry experience, UL with its
depth of EMC and wireless industry expertise offers full support and advice to

1.& .':I"J customers, from design concept to product completion,
b Services Include:

Environmental Testing (for humidity, dust, temperature, shock, vibration handling)
Electromagnetic Interference & Compatibility (EMI-EMC) Tests Certification for full
range of wiregless technologies = M2M reguiations, Wireless Charging, Cellular
regulatory Conformance,; Bluetooth® compliance

» Transaction Security

With technology transforming transactions - offering greater ease, speed and

mobility - it also creates potential security risks, UL provides end-to-end services in
the world of electronic transactions, ensuring security, compliance and global
intercperability within the mobile, payment, e-ticketing and data security sectors.
For nearly two decades we have worked with banks, mobile network operators,
governments, public transport operators and vendors to help ensure that their
transaction technology is trustworthy, compliant with all standards and
interoperable, worldwide.

We work on Euro MasterCard Visa (EMV) migration, contactless and mobile
payments implementations (NFC/HCE/BLE), data security (PCI, Commaon Criteria),
border control solutions, and e-ticketing (AFC) implementations,

Services Include;

Testing & Cartification, Tast Tools, Advisory, Training, Security Evalualior
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1ISO 9001:2008 CERTIFIED COMPANY
www.waterhealth.com

Be a part of an audacious rollout of
Community Water Systems in India
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WaterHealth International

Affordable solutions for safe drinking water

WaterHealth International is a global leader in providing access to safe, clean and affordable
drinking water to underserved communities. WaterHealth has developed a low-cost business
model for the installation, operation, maintenance and quality monitoring of Community Water
Systems (CWS) called WaterHealth Centers. WaterHealth has installed more than 500
WaterHealth Centers across India, Bangladesh, Ghana, Nigeria and Liberia, providing access to
safe drinking water to over five (5) million people under the brand name ‘dr. water’.

WaterHealth India

WaterHealth India, a wholly owned
subsidiary of WaterHealth International,
was incorporated in 2006 with a vision to
provide safe, scalable and affordable
drinking water to the underserved
communities across India.

Jammu and
Kashmir

REIERGEN

. . . Madhya Pradesh
In the nine (9) years of its operations

WaterHealth has successfully installed
and is now operating over 450
WaterHealth Centers across Andhra
Pradesh, Telangana, Gujarat, Karnataka
and Tamil Nadu. Karnataka

X & Andhra Pradesh
Tamil Nadu

& WaterHealth current footprint
WaterHealth proposed footprint
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Pillars of Business Sustainability - WaterHealth International

Social
Sustainability

Institutional
Sustainability

Environmental
Sustainability

Technical
Sustainability

Financial
Sustainability

WaterHealth's scope of work extends beyond the purification and the water life
cycle management i.e. WaterHealth runs well conceived Social Marketing
programs to change community behaviour towards safe drinking water. These
programs are customized to spread awareness about safe water even in
communities where little or no healthcare knowledge exists.

WaterHealth partners with the local institutions and key opinion leaders such as
Panchayat, Municipality, Influencers and engages in capacity building within the
community for institutional sustainability.

WaterHealth Centre consumes less than 1% of the total water used by a
community. However despite using such small quantity of water, the Company's
coverts 65 to 70% of raw water into purified water. The remaining reject water is
treated to discharge norms and is harvested by discharging it to the aquifer.

WaterHealth has standardized operations, quality and maintenance procedures
across all its WHCs. The operation team comprising of technically qualified
personnel maintain the plant while samples from different WHCs are sent to
NABL' certified laboratories for water testing.

WaterHealth manages all processes and systems associated with the consumer
life cycle including consumer acquisition and servicing (distribution) with
significant rigour, this leads to higher adoption of safe water. The high
adoption/demandin turn leads to the financial sustainability of a WHC.

"NABL - National Accreditation Board for Testing and Calibration Laboratories

184
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WaterHealth Impact

WaterHealth engaged an accredited Market Research Agency, Sambodhiand some findings are:

21%reduction in waterborne diseases in WHC households

40% reduction in average time spent per day by WHCs households for fetching water

1.6 times women are more likely to engage in economically productive activities.

Increase in the average annual income of women of households consuming dr. water is
34,700 higher than other comparable households.

International Finance Corporation (IFC) conducted through IMRB and some findings are:

e dr. water consumer households were approximately 9 times less likely to experience a
waterborne disease compared to non-consumer households.

Corporate Office Branch Office

WaterHealth India Delhi

#9-7, Survey No. 308/1, Nagaram, Keesara Mandal, # Unit no. 82, Local Shopping Complex(LSC),
Hyderabad Urban - 500 083, Telangana, India. LU Block, Pitampura, New Delhi — 110 034,
Tel : +91 40 6701 1709, Fax: +91 40 6701 1710 India.

email: infoindia@waterhealth.com www.waterhealth.com
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