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INMETRO'S Energy Efficiency Programs
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Smart Grids

Brazilian Program
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Traceability of PMU

Dynamic Monitoring of Electric Grids

Security Protocols
Colaboration- NIST, PTB
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The Brazilian System for More Efficient Products

Endorsement seals (Procel / Conpet)
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29 schemes

21 mandatory

12 more In the next 2
years

Demands are
Increasing in number

and complexity
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In the last 10 years, the 1n the same period,

average refrigerator It saved

7090 U$ 2.3 billions

more efficient, ~ 2n-eneray bills
And more efficient lighting saved

us 11,5 billions
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The Production Steps to Achieve the Benefits
According to the government determinations, to apply for this regime car producers
must_perform six out of the twelve steps physically in Brazil, for at 80% of
the production:
stamping
welding
anti-corrosion treatment and painting
plastic injection
engine manufacture
gearbox and transmitting manufacture
assembly of steering and suspension systems
assembly of electric system
assembly of brakes and axles systems
chassis or monoblock manufacture
assembly, final revision and tests
self-infrastructure of labs to the development and test of products.
Between 2014 and 2015, the number of steps that must be carried out in Brazil by
car producers will increase to seven, and in 2016 and 2017 to eight.
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Global Auto Sales-2013 (Millions units)

China- 17.7
USA-15.6
Japan- 5.2
Brazil- 3.7

Germany- 3.1

Russia- 2.8

India- 2.6
UK- 2.4

MORGANSTANLEYRESEARCH
Global Auto Databook
July 1, 2014
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o Statistical Yearbook of Traffic Accidents -
Brazil - RENAEST - 2008 reported the
occurrence of:

653.827 accidents with victims
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Accidents are caused primarily by three main
participants:

Driver
Vehicle
Road

The Center for Automotive Technology - Inmetro
focuses on vehicle.
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Structure of the Center for Automotive Technology

Laboratory of Vehicle Passive Safety
» Laboratory of Emissions and Energy Efficiency
» Laboratory of Active Safety — test trak
» Laboratory for tires testing.
» Laboratory of Electromagnetic Compatibility

» Laboratory Network for Development and Testing
of Autoparts.
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Location of the center in the campus of Inmetro
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Laboratory Vehicle Safety

OBJECTIVE

»Research and Development.

» Tests requested by the National Department of Transit

» Support for the Automotive Industry promoting
competitiveness and innovation.

»Market surveillance.

» Testing new materials.
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The laboratory of passive vehicle safety :
area of 26,000 square meters
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Tests to be performed:
> Frontal collision in rigid > Frontal collision in
barrier deformable barrier

40% overlap = 40% of the width of the widest part
of the car (not including wing mirrors)
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> frontal collision > Partial collision In
Car to car deformable barrier
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> Side collision
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> Angular collision(car to car)
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> Collision pole (tree)

[1 2 imin 2

Poste diametro254 mm
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> Rollover

; Lateral

Longitudinal type (corkscrew) Static test
checking for leaks (pdOs-crash)
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> Rear-end collision
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Sled Test ( “crash” simulation)

* Retention

o Seats and belts.
« Performance of the occupant restraint system
* Child seat
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> Static testing of components

Ceiling deformation(structural evaluation) Pendulum for Impact bumpers
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Airbag evaluation

Structures and finishes inside
the vehicle
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Collision pedestrian (pedestrian
protection)
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> Laboratory for calibration of sensors

*Load cell
Neck, femur

“ displacement /
load knees

* ISO 6487: Transducers calibrated every 12 months
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> Measurement Systems

High Speed Cameras
15000 FPS

Data Acquisition
embedded (Hi-G)

Instrumentation “In Dummy”
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Laboratory for preparation of Dummies
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View the entire Lab. Vehicular Safety
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Laboratory of emissions and energy
efficiency
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The Lab will conducts emissions testing according to Brazilian Standards (NBR) and
Brazilian Association of Technical Standards (ABNT), Economic Commission for
Europe (ECE), and U.S. Environmental Protection Agency (EPA) requlatory
requirements, including:

Vehicle Air Pollution Control Program (PROCONVE/PROMOT)

[] Determination of hydrocarbon, carbon monoxide, nitrogen oxide, carbon dioxide

and particulate material in exhaust gas (NBR6601)
[1 Fuel consumption measurement (NBR7024)

[1 Measurement of carbon monoxide in exhaust gas operating at idle (NBR10972)

[1 Evaporative emissions measurement (NBR11481)

[1 Determination of aldehydes and ketones in exhaust gas (NBR12026)

[1 Determination of unburned ethanol in exhaust gas (NBR15598)

[1 European requlatory schedules (Directive 70/220/EEC)

[1 European reqgulatory schedules for motorcycles (Directive 97/24/EC)

[] Determination of hydrocarbon during vehicle refueling, On-board Refueling VVapor

Recovery (ORVR) Testing
[1 Custom tailored testing and development
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The Vehicle Emissions and Enerqy Efficiency Laboratory

One vehicle emissions test sites for measuring tailpipe emissions and fuel
consumption in passenger vehicle (4-wheel) and motorcycle (2-wheel) programs:
Single roll, 48 inch chassis dynamometer
Temperature and humidity control
Exhaust emissions measurement testing for engine management systems

and component development, including post-engine and post-converter
(modal end bag)

Drivability verification tests
Type approval/certification
Bench dynamometer for heavy duty engine

Climatic chambers for cold and hot start assessment:;
Temperature range -30° Cto 80° C
Chassis dynamometer:
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Multiple fuel capabilities:
Gasoline
Alcohol (up to 100% ethanol)
Gaseous fuel

Diesel
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Chassis dynamometer

Chamber for different
climatic conditions
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Laboratory for
~__— emissions test e fuel
consumption
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Vapor recovery
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Active Vehicle Safety
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Track for fatigue test
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Traks for braking tests Track for noise test

"
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Platform for dynamic Test in wet trak
test
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Fast lane (durability/drivability)
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General arrangement of tracks
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Obrigado !



