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Technology | Business Studies | Economics

3 POINTS OF CONTACT
e Staff come into classroom (x2)
o Workplace visit (x1)

1. Staff come into classroom, infroduce themselves, background to the industry, their careers
and how maths and science is used in the industry. Discussion about attitudes, behaviours
and values important for the workplace. hands-on energy fransformation
models of a wind turbine and a hydro furbine.

2. Workplace visit includes tour of power station and offices. Demonstrations of maths and
science concepts and models.

3. Staff come into classroom. electricity generation discussion, energy
calculation worksheets.
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Huntly College Year 9 Science & Maths

1 Run Sheet

1.1  Introduction (5mins)

Taking what you have learnt in the classroom and out on site to do some further learning today.
1.2 Interactive Activities (15mins)

1.3 Exercise One (15mins)

1a. Show animation of Hydro station — Relate to potential energy, kinetic energy, mechanical energy and electrical
energy. hitps./fwww_ youtube comfwatch?v=08HmRELCqgDAl 0 — 59 secs.

1b. Potential energy calculation — Flow x height x gravity = density and translate into houses
1c. Actual energy calculation — 326MW x 3 and translate into houses

1d. Efficiency calculation — Potential / actual

# Give an example of where there is electrical energy at a Karapiro power station.
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1b.

How much potential energy (MW) is behind the Karapiro dam? (Flow x height x weight of water x gravity +
1.000,000)

s How many houses can this energy supply? (1MW can power 1000 houses)

+ How much actual energy is generated by the Karapiro power station?

+ How many houses does this energy supply? (1MW can power 1000 houses)

1d. How efficient is this? (actual = by potential x 100)
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Exercise Two
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2a. What are the four different stages of the Karapiro maintenance in the video?

®.9 B

2b. Calculate the costs of each stage of maintenance and the total cost of the maintenance (each person costs $300 per day)

1. Labour: + Materials:
2. Labour: + Materials:
3. Labour: + Materials:
4. Labour: + Materials:

Total cost of maintenance: $

2c. Calculate the cost of lost generation (520,000 per day)

« How many days did it take to do the maintenance?

« What is the lost cost of generation? $
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Answers (Not to hand out)

Exercise One

1a.

= (Give an example of where there is potential energy at a Karapiro power station. \Water behind the dam

«  (Give an example of where there is kinetic energy at a Karapiro power station. Water moving down the penstock

= (Give an example of where there is mechanical energy at a Karapiro power station. Spinning turbine

= (Give an example of where there is electrical energy at a Karapiro power station. Generator, fransformer, fransmission

1b.
= How much potential energy (MW) is behind the Karapiro dam? (Flow x height x weight of water x gravity + 1000000}

Flow (360m?/s) x Height (32m) x weilght of water per m® {1000kg) » gravity (9.81m/s) = 113,011,200W + 1,000 = 113,011kW
+1,000 = 113MW

+  How many houses can this energy supply? (1MW can power 1000 houses)
133MW x 1000 = 133,000 houses
1c.

«  How much actual energy is generated by the Karapiro power station?
3 units x 32MW = 96MW

+  How many houses does this energy supply? (1MW can power 1000 houses)

96MW/ x 1000 = 96,000 houses

1d. How efficient is this? {actual = by potential x 100}
SEMW = 113MW x 100 = 85% efficient

Exercise Two

2a. What are the four different stages of the Karapiro maintenance in the video?

Planning

Pulling all the parts out
Parts repair

Putting all the paris back in

Eal o

2b. Calculate the costs of each section of maintenance and the total cost of the maintenance (each person costs $500 per day)

1. Labour: 3 people for 100 days ($150,000) + Materials: 0 = $150,000
2. Labour: 10 people for 20 days (100,000} + Materials: 0 = $100,000
3. Labour: 15 people for 200 days ($1,500,000) + Materials: $2,000,000 = $3,500,000
4. Labour. 10 people for 20 days (100,000} + Materials: 0 = $100,000

Total cost of maintenance: 53,850,000

2c. Calculate the cost of lost generation (20,000 per day)

= How many days did it take to do the maintenance? 240 days
= What is the lost cost of generation? 240 x $20,000 = 54,800,000
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Whiteboard Information (Not to hand out)

« 1000 Watts (W) = 1 Kilowatt (kW)

« 1000 KW = 1 Mega Watt (MW)

« 1MW = Eleciricity for 1000 houses

« 1m®*s = 1 cubic meter of water per second

«  Karapiro flow is 360m%s. This is the same as the Huntly Aquatic Centre swimming pool
« Karapiro height is 32 meters

« Weight of a cubic meter of water is 1000kg
«  Gravity is 9.81 meters per second
«  Asingle unit at Karapiro is 32MW
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