The Green City Challenge

A sustainable future for the Green City

The Green City is a beautiful and prosperous city, with many ideas for creating

a perfect environment for families and businesses. Years of hard work have gone
into developing the Green City’s waste disposal system and sources of renewable
energy to secure a sustainable future.

Your mission will be to build a robot that can collect as many of the Energy Bricks
as possible and use them to energize the Green City.
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Rules of the Green City Challenge

There are seven missions which can be attempted as part of the Challenge.
They are:

* Activating the Wind Turbine

* Placing the Solar Panel

+ Avoiding the Flower Lady

+ Sorting the Trash

+ Closing the Dam

+ Deploying the New Smokestack

* Energizing the Green City

+ A maximum of 100 points can be scored

* You must complete as many missions as possible, as quickly as possible

You decide the order in which you want to try missions, and you don't have
to try them all

.

You are allowed to try each mission more than once

Your robot must always start the Green City Challenge from the Base Area

The Challenge will end once the Green City is activated

.

The robot must leave the Base Area completely before being allowed to carry
out a mission, or no points can be scored

A successful robot return is noted whenever any part of the robot crosses
over any part of the Base Area line

+ Touching or intercepting your robot while the robot is completely outside
the Base Area is allowed, but it always forces a restart from the Base Area,
and incurs a 5-point touch penalty

« If a touch penalty is incurred while the robot is holding an object, the object
must be reset to its original position

* The referee will decide which points were scored or missed and why

+ Atotal score is awarded at the end of the Challenge. If the robot knocks over or
moves a scoring object, the team will not receive any points for that object

+ Every effort must be made to ensure that all fields are correct and identical,
but variations are to be expected.
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Mission Brief — Level 1

Activating the Wind Turbine

Mission
The robot must activate the Wind Turbine. When released, the Energy Brick can be
collected by hand.

Points Score
+ The Wind Turbine is activated and releases the Energy Brick —10 points.

Placing the Solar Panel

Mission
The robot must place the Solar Panel onto the roof of the house. When released,
the Energy Brick can be collected by hand.

The Energy Brick must only be released by the Solar Panel. If released by anything
other than the Solar Panel no points are scored and the Solar Panel must be returned
to the Base Area and the Energy Brick reset.

Points Score

+ The Solar Panel releases the Energy Brick and remains on
the roof — 10 points

+ The Solar Panel releases the Energy Brick but does not remain on
the roof — 5 points.
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Avoiding the Flower Lady

Mission
The robot must not touch the Flower Lady at any time during the Challenge.

Points Score
» The robot doesn’t touch the Flower Lady — 5 points.

Sorting the Trash

Mission

The robot must collect and sort the city trash by placing the Yellow Trash Loop on
the Yellow Trash Container and the Black Trash Loop on the Black Trash Container.
When released, the Energy Brick can be collected by hand.

The Energy Bricks must only be released by a Trash Loop of the right color. If released
by anything other than a Trash Loop of the right color no points are scored and the
Trash Loop must be returned to its original position and the Energy Brick reset.

Points Score

+ The Yellow Trash Loop releases the Energy Brick and remains on
the Yellow Trash Container —15 points

+ The Yellow Trash Loop releases the Energy Brick but does not remain on
the Yellow Trash Container — 5 points

* The Black Trash Loop releases the Energy Brick and remains on
the Black Trash Container — 15 points

+ The Black Trash Loop releases the Energy Brick but does not remain on
the Black Trash Container — 5 points.
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Closing the Dam

Mission
The robot must find and use the Dam Block to close the Hole in the Dam.
When released, the Energy Brick can be collected by hand.

The Dam Block must be placed in the standard position in the marked area.
The position of the Hole in the Dam must not change throughout the Challenge.

The Energy Brick must only be released by the Dam Block. If released by anything
other than the Dam Block no points are scored and the Dam Block must be returned
to its original position and the Energy Brick reset.

Points Score

+ The Dam Block releases the Energy Brick — 15 points

+ The Dam Block touches the Dam but does not release the Energy Brick
-5 points.

Deploying the New Smokestack

Mission
The robot must raise the new White Smokestack and knock down the old Black
Smokestack. When released, the Energy Brick can be collected by hand.

Points Score

* The new White Smokestack is raised and the old Black Smokestack is
knocked down, releasing the Energy Brick —15 points

» Only one Smokestack is either raised or knocked down — 5 points.

Energizing the Green City

Mission
The robot must put at least four Energy Bricks in place and push the red holder in
to activate the Green City.

The Green City must only be activated by the Energy Bricks. If activated by anything
other than the Energy Bricks no points are scored and the Energy Bricks must be
returned to the Base Area and the Green City reset.

Points Score
* The Energy Bricks are placed correctly and the Green City is activated
—15 points.
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Mission Brief — Level 2

Activating the Wind Turbine

Mission
The robot must activate the Wind Turbine. When released, the Energy Brick must be
collected and brought to the Base Area by the robot.

Points Score
+ The Wind Turbine is activated and releases the Energy Brick — 5 points
* The robot brings back the Energy Brick to the Base Area — 5 points.

Placing the Solar Panel

Mission
The robot must place the Solar Panel onto the roof of the house. When released,
the Energy Brick must be collected and brought to the Base Area by the robot.

The Energy Brick must only be released by the Solar Panel. If released by anything
other than the Solar Panel no points are scored and the Solar Panel must be returned
to the Base Area and the Energy Brick reset.

Points Score

+ The Solar Panel releases the Energy Brick and remains on the roof — 8 points

* The Solar Panel releases the Energy Brick but does not remain on the roof
— 5 points

* The robot brings back the Energy Brick to the Base Area — 2 points.

LEGO, the LEGO logo, MINDSTORMS and the MINDSTORMS logo are trademarks of the/sont des marques de commerce de/
son marcas registradas de LEGO Group. ©2011 The LEGO Group. 036684.




Avoiding the Flower Lady

Mission
The robot must not touch the Flower Lady at any time during the Challenge.

Points Score
» The robot doesn’t touch the Flower Lady — 5 points.

Sorting the Trash

Mission

The robot must collect and sort the city trash by placing the Yellow Trash Loop on
the Yellow Trash Container and the Black Trash Loop on the Black Trash Container.
When released, the Energy Bricks must be collected and brought to the Base Area
by the robot.

The Trash Loops and Trash Containers are not allowed into the Base Area.
The Trash Loops must be placed at random in the marked areas.

The Energy Bricks must only be released by a Trash Loop of the right color. If released
by anything other than a Trash Loop of the right color no points are scored and the
Trash Loop must be returned to its original position and the Energy Brick reset.

Points Score

+ The Yellow Trash Loop releases the Energy Brick and remains on
the Yellow Trash Container —10 points

* The Yellow Trash Loop releases the Energy Brick but does not remain on
the Yellow Trash Container — 5 points

+ The Black Trash Loop releases the Energy Brick and remains on
the Black Trash Container —10 points

+ The Black Trash Loop releases the Energy Brick but does not remain on
the Black Trash Container — 5 points

* The robot brings back one Energy Brick to the Base Area — 5 points

+ The robot brings back both Energy Bricks to the Base Area — 10 points.
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Closing the Dam

Mission

The robot must find and use the Dam Block to close the Hole in the Dam.

When released, the Energy Brick must be collected and brought to the Base Area
by the robot.

The Dam Block must be placed in a random position in the marked area in front
of the Dam.

The position of the Hole in the Dam must not change throughout the Challenge.
The Dam Block is not allowed into the Base Area.

The Energy Brick must only be released by the Dam Block. If released by anything
other than the Dam Block no points are scored and the Dam Block must be returned
and replaced in the marked area in front of the Dam and the Energy Brick reset.

Points Score

+ The Dam Block releases the Energy Brick — 10 points

+ The Dam Block touches the Dam but does not release the Energy Brick
— 5 points

* The robot brings back the Energy Brick to the Base Area — 5 points.

Deploying the New Smokestack

Mission

The robot must raise the new White Smokestack and knock down the old Black
Smokestack. When released, the Energy Brick must be collected and brought to
the Base Area by the robot.

Points Score

* The new White Smokestack is raised and the old Black Smokestack is
knocked down, thereby releasing the Energy Brick — 10 points

» Only one Smokestack is either raised or knocked down — 5 points

+ The robot brings back the Energy Brick to the Base Area — 5 points.

Energizing the Green City

Mission
The robot must put at least four Energy Bricks in place and push the red holder in
to activate the Green City.

The Green City must only be activated by the Energy Bricks. If activated by anything
other than the Energy Bricks no points are scored and the Energy Bricks must be
returned to the Base Area and the Green City reset.

Points Score
+ The Energy Bricks are placed correctly and the Green City is activated
—15 points.
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Mission Brief — Level 3

Activating the Wind Turbine

Mission
The robot must activate the Wind Turbine. When released, the Energy Brick must be
collected and brought to the Base Area by the robot.

Points Score
+ The Wind Turbine is activated and releases the Energy Brick — 5 points
* The robot brings back the Energy Brick to the Base Area — 5 points.

Placing the Solar Panel

Mission
The robot must place the Solar Panel onto the roof of the house. When released,
the Energy Brick must be collected and brought to the Base Area by the robot.

The Energy Brick must only be released by the Solar Panel. If released by anything
other than the Solar Panel no points are scored and the Solar Panel and Energy Brick
must be removed from the Challenge by the referee.

Points Score
+ The Solar Panel releases the Energy Brick and remains on the roof — 8 points
* The Solar Panel releases the Energy Brick but does not remain on the roof
— 5 points
+ The robot brings back the Energy Brick to the Base Area — 2 points.
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Avoiding the Flower Lady

Mission
The robot must not touch the Flower Lady at any time during the Challenge.

Points Score
» The robot doesn't touch the Flower Lady — 5 points.

Sorting the Trash

Mission

The robot must collect and sort the city trash by placing the Yellow Trash Loop on
the Yellow Trash Container and the Black Trash Loop on the Black Trash Container.
When released, the Energy Bricks must be collected and brought to the Base Area
by the robot.

The Trash Loops and Trash Containers are not allowed into the Base Area.

Both Trash Loops and Trash Containers must be placed at random in the marked
areas.

The Energy Bricks must only be released by a Trash Loop of the right color. If released
by anything other than aTrash Loop of the right color no points are scored and the
Trash Loop and Energy Brick must be removed from the Challenge by the referee.

Points Score
+ The Yellow Trash Loop releases the Energy Brick and remains on
the Yellow Trash Container — 10 points
+ The Yellow Trash Loop releases the Energy Brick but does not remain on
the Yellow Trash Container — 5 points
+ The Black Trash Loop releases the Energy Brick and remains on
the Black Trash Container —10 points
* The Black Trash Loop releases the Energy Brick but does not remain on
the Black Trash Container — 5 points
The robot brings back one Energy Brick to the Base Area — 5 points
+ The robot brings back both Energy Bricks to the Base Area — 10 points.
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Closing the Dam

Mission

The robot must find and use the Dam Block to close the Hole in the Dam.

When released, the Energy Brick must be collected and brought to the Base Area
by the robot.

The Dam Block must be placed in a random position in the marked area in front
of the Dam.

The Hole in the Dam must be placed in a random position.
The Dam Block is not allowed into the Base Area.

The Energy Brick must only be released by the Dam Block. If released by anything
other than the Dam Block no points are scored and the Dam Block and Energy Brick
must be removed from the Challenge by the referee.

Points Score

+ The Dam Block releases the Energy Brick — 10 points

+ The Dam Block touches the Dam but does not release the Energy Brick
— 5 points

* The robot brings back the Energy Brick to the Base Area — 5 points.

Deploying the New Smokestack

Mission

The robot must raise the new White Smokestack and knock down the old Black
Smokestack. When released, the Energy Brick must be collected and brought to
the Base Area by the robot.

Points Score

* The new White Smokestack is raised and the old Black Smokestack is
knocked down, thereby releasing the Energy Brick —10 points

» Only one Smokestack is either raised or knocked down — 5 points

+ The robot brings back the Energy Brick to the Base Area — 5 points.

Energizing the Green City

Mission
The robot must put at least four Energy Bricks in place and push the red holder in
to activate the Green City.

The Green City must only be activated by the Energy Bricks. If activated by anything
other than the Energy Bricks no points are scored and the Energy Bricks must be
returned to the Base Area and the Green City reset.

Points Score
+ The Energy Bricks are placed correctly and the Green City is activated
—15 points.
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Mission Level Overview

Level 1

Level 2 Level 3

Mission: Activating the Wind Turbine

The robot must activate
the Wind Turbine.

When released, the Energy Brick
can be collected by hand.

The robot must activate the Wind Turbine.

When released, the Energy Brick must be collected and brought
to the Base Area by the robot.

Mission: Placing the Solar Panel

The robot must place
the Solar Panel onto the roof
of the house.

When released, the Energy Brick
can be collected by hand.

The robot must place the Solar Panel onto the roof of the house.

When released, the Energy Brick must be collected and brought
to the Base Area by the robot.

The robot must not touch the Flower Lady at any time during the Challenge.

Mission: Sorting the Trash

The robot must collect and
sort the city trash by placing
the Yellow Trash Loop on

the Yellow Trash Container and
the Black Trash Loop on

the Black Trash Container.

When released, the Energy Brick
can be collected by hand.

The robot must collect and sort the city trash by placing the Yellow
Trash Loop on the Yellow Trash Container and the Black Trash Loop
on the Black Trash Container.

When released, the Energy Bricks must be collected and brought
to the Base Area by the robot.

The Trash Loops and Trash Containers are not allowed into
the Base Area.

The Trash Loops must
be placed at random in
the marked areas.

Both Trash Loops and Trash
Containers must be placed at
random in the marked areas.
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Level 1

Level 2 Level 3

Mission: Closing the Dam

The robot must find and use
the Dam Block to close the Hole
in the Dam.

When released, the Energy Brick
can be collected by hand.

The robot must find and use the Dam Block to close the Hole
in the Dam.

When released, the Energy Brick must be collected and brought
to the Base Area by the robot.

The Dam Block is not allowed into the Base Area.

The Dam Block must be placed in a random position in the marked
area in front of the Dam.

The Dam Block must be placed
in the standard position in
the marked area.

The position of the Hole in
the Dam must not change
throughout the Challenge.

The Hole in the Dam must be
placed in a random position.

Mission: Deploying the New Smokestack

The robot must raise

the new White Smokestack
and knock down the old Black
Smokestack.

When released, the Energy Brick
can be collected by hand.

The robot must raise the new White Smokestack and knock down
the old Black Smokestack.

When released, the Energy Brick must be collected and brought
to the Base Area by the robot.

Mission: Energizing the Green City

the Green City.

The robot must put at least four Energy Bricks in place and push the red holder in to activate
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Green City Challenge Score Sheet - Level 1

Team 1

Team2 Team3 Team4 Team5

Mission:
Activating the Wind Turbine

The Wind Turbine is activated and releases
the Energy Brick.
Points Score: 10 points

Mission:
Placing the Solar Panel

The Solar Panel releases the Energy Brick
and remains on the roof.
Points Score: 10 points

The Solar Panel releases the Energy Brick
but does not remain on the roof.
Points Score: 5 points

Mission:
Avoiding the Flower Lady

The robot does not touch the Flower Lady
at any time during the Challenge.
Points Score: 5 points

Total Score
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Team1 Team2 Team3 Team4 Team5

Mission:
Sorting the Trash

The Yellow Trash Loop releases
the Energy Brick and remains on
the Yellow Trash Container.
Points Score: 15 points

The Yellow Trash Loop releases

the Energy Brick but does not remain on
the Yellow Trash Container.

Points Score: 5 points

The Black Trash Loop releases
the Energy Brick and remains on
the Black Trash Container.

Points Score: 15 points

The Black Trash Loop releases

the Energy Brick but does not remain on
the Black Trash Container.

Points Score: 5 points

Total Score
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Team 1

Team2 Team3 Team4 Team5

Mission:
Closing the Dam

The Dam Block releases the Energy Brick.
Points Score: 15 points

The Dam Block touches the Dam but does
not release the Energy Brick.
Points Score: 5 points

Mission:
Deploying the New Smokestack

The new White Smokestack is raised and
the old Black Smokestack is knocked
down, thereby releasing the Energy Brick.
Points Score: 15 points

Only one Smokestack is either raised or
knocked down.
Points Score: 5 points

Mission:
Energizing the Green City

The Energy Bricks are placed correctly and
the Green City is activated.
Points Score: 15 points

Green City Challenge total
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Green City Challenge Score Sheet - Level 2

Team 1

Team2 Team3 Team4 Team5

Mission:
Activating the Wind Turbine

The Wind Turbine is activated and releases
the Energy Brick.
Points Score: 5 points

The robot brings back the Energy Brick
to the Base Area.
Points Score: 5 points

Mission:
Placing the Solar Panel

The Solar Panel releases the Energy Brick
and remains on the roof.
Points Score: 8 points

The Solar Panel releases the Energy Brick
but does not remain on the roof.
Points Score: 5 points

The robot brings back the Energy Brick
to the Base Area.
Points Score: 2 points

Mission:
Avoiding the Flower Lady

The robot does not touch the Flower Lady
at any time during the Challenge.
Points Score: 5 points

Total Score
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Team1 Team2 Team3 Team4 Team5

Mission:
Sorting the Trash

The Yellow Trash Loop releases
the Energy Brick and remains on
the Yellow Trash Container.
Points Score: 10 points

The Yellow Trash Loop releases

the Energy Brick but does not remain on
the Yellow Trash Container.

Points Score: 5 points

The Black Trash Loop releases
the Energy Brick and remains on
the Black Trash Container.

Points Score: 10 points

The Black Trash Loop releases

the Energy Brick but does not remain on
the Black Trash Container.

Points Score: 5 points

The robot brings back one Energy Brick
to the Base Area.
Points Score: 5 points

The robot brings back both Energy Bricks
to the Base Area.
Points Score: 10 points

Total Score
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Team 1

Team2 Team3 Team4 Team5

Mission:
Closing the Dam

The Dam Block releases the Energy Brick.
Points Score: 10 points

The Dam Block touches the Dam but does
not release the Energy Brick.
Points Score: 5 points

The robot brings back the Energy Brick
to the Base Area.
Points Score: 5 points

Mission:
Deploying the New Smokestack

The new White Smokestack is raised and
the old Black Smokestack is knocked down,
thereby releasing the Energy Brick.

Points Score: 10 points

Only one Smokestack is either raised or
knocked down.
Points Score: 5 points

The robot brings back the Energy Brick
to the Base Area.
Points Score: 5 points

Mission:
Energizing the Green City

The Energy Bricks are placed correctly
and the Green City is activated.
Points Score: 15 points

Green City Challenge total
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Green City Challenge Score Sheet - Level 3

Team 1

Team2 Team3 Team4 Team5

Mission:
Activating the Wind Turbine

The Wind Turbine is activated and releases
the Energy Brick.
Points Score: 5 points

The robot brings back the Energy Brick
to the Base Area.
Points Score: 5 points

Mission:
Placing the Solar Panel

The Solar Panel releases the Energy Brick
and remains on the roof.
Points Score: 8 points

The Solar Panel releases the Energy Brick
but does not remain on the roof.
Points Score: 5 points

The robot brings back the Energy Brick
to the Base Area.
Points Score: 2 points

Mission:
Avoiding the Flower Lady

The robot does not touch the Flower Lady
at any time during the Challenge.
Points Score: 5 points

Total Score
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Team1 Team2 Team3 Team4 Team5

Mission:
Sorting the Trash

The Yellow Trash Loop releases
the Energy Brick and remains on
the Yellow Trash Container.
Points Score: 10 points

The Yellow Trash Loop releases

the Energy Brick but does not remain on
the Yellow Trash Container.

Points Score: 5 points

The Black Trash Loop releases
the Energy Brick and remains on
the Black Trash Container.

Points Score: 10 points

The Black Trash Loop releases

the Energy Brick but does not remain on
the Black Trash Container.

Points Score: 5 points

The robot brings back one Energy Brick
to the Base Area.
Points Score: 5 points

The robot brings back both Energy Bricks
to the Base Area.
Points Score: 10 points

Total Score
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Team 1

Team2 Team3 Team4 Team5

Mission:
Closing the Dam

The Dam Block releases the Energy Brick.
Points Score: 10 points

The Dam Block touches the Dam but does
not release the Energy Brick.
Points Score: 5 points

The robot brings back the Energy Brick
to the Base Area.
Points Score: 5 points

Mission:
Deploying the New Smokestack

The new White Smokestack is raised and
the old Black Smokestack is knocked down,
thereby releasing the Energy Brick.

Points Score: 10 points

Only one Smokestack is either raised or
knocked down.
Points Score: 5 points

The robot brings back the Energy Brick
to the Base Area.
Points Score: 5 points

Mission:
Energizing the Green City

The Energy Bricks are placed correctly
and the Green City is activated.
Points Score: 15 points

Green City Challenge total
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