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2021 NZAquaBots Challenge in Richmond is Sunday, 7 November. The night before, the pool 
will be open to practice on the course (time 4-6 pm). Nationals is 5 December in Richmond. 
 
Auckland competition is 21 October at the AUT Millenium Pool 
 
The Structure of NZAquaBots 
NZAquaBots is designed to give students an overall experience in the engineering process. NZAquaBots gives New 
Zealand students the opportunity to demonstrate what they have learned to professionals in the field, educators, other 
students, and the general public.  
 
The 2021 NZAquaBots Challenge will consist of 3 underwater competitions and a team presentation.  The challenges are 
a test of how well the students design, build, and operate their NZAquaBots. The team presentation is a test of 
organisational and documentation capabilities which allows the students to showcase their design and demonstrate 
how well they can convey their engineering ideas and market their NZAquaBot.  
 
General Rules 
1. The Tether: 
Throughout the competition, the vehicles must move only under their own power.  Specifically, team members cannot 
pull on the tether or they will be disqualified.  
 
2. Modifications to the NZAquaBot: 

Vehicles shall consist of the parts and components contained within the equivalent of one NZAquaBot  kit, with the 
following exceptions: 

 Teams have a budget of $20.00 NZD to modify the NZAquaBot. Students are encouraged to ‘think outside the 
box’ with modification. Donated material should be assessed at what the cost would be to procure the material. 
The $20 NZD limit is for costs of the materials utilized on the final competition vehicle.  Reasonable spare parts 
are not included in this budget. 

 Hooks and attachments may be added/removed depending on the competition round. 
 Teams may only utilize stock NZAquaBot motors in thrusters. 
 Teams may not add additional thrusters to the NZAquaBot.  A thruster is defined as a means of propulsion, 

normally but not limited to a motor and propeller assembly. 
 Teams will design for and utilize a 12-volt power source. Over charging or stacking batteries is not allowed.  
 Fit within a box with the dimensions of 30 x 45 x 45 cm  

 
3. Competition Day 

 Only 3 team members are allowed on the pool deck during competition. 

 Nothing other than the NZAquaBot vehicle should be put into the pool. 

 Each ROV will be inspected and qualified by a judge prior to competition. 

 In the event that a vehicle is inadvertently interfered with during a trial or a malfunction of a vehicle’s parts (i.e. 
the motor) that is beyond the design and construction put together by the team, the panel of judges will have 
the authority to allow the team time to fix their vehicle and allow them to compete later in the round. These 
malfunctions will be evaluated on a case-by-case basis. 
 
 
 

4.  Safety 
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Once teams enter the cordoned off competition area to trim, adjust, practice or compete, team members must not 
receive outside assistance, materials or communication. Teams violating this rule will be ranked below all other teams.  
 
The event will be held at the Richmond Aquatic Centre/Moana Pool, Dunedin.  Safety regulations must be followed at all 
times.  Absolutely no competitor is allowed to go into the competition pool during NZAquaBots Competitions.  Should an 
NZAquaBots competitor or any person connected with an NZAquaBots team (spectator, coach, parent, etc.) go into the 
pool, that team’s school will be disqualified from the competition. 
 
5. Appeals, Challenges and Disputes 
Gracious Professionalism is expected at all times. Should a protest or dispute occur during the competition it is the 
intent to resolve the grievance at the time it occurs, and the ruling by the Head Judge shall be final.  
 
A team that wishes to have an issue considered shall send the student team captain and one additional student member 
(2) to the lead judge with the inquiry or question. The lead judge will make the decision on the issue, and this decision is 
final. The same issue may not be brought to the judge a second time by any member of the team.  
 
Adults may not approach the lead judge on the pool deck regarding any perceived issues.  
 
Teams may not question the legality of other competing vehicles; it is the Head Judge's role to determine if vehicles 
meet the entry and compliance requirements.  
 
Unsportsmanlike conduct is grounds for the disqualification of a team. Team members and advisors are responsible for 
the conduct of all members and adults accompanying the team. 
 
 
Vehicle Performance   

1. Elapsed time for each run starts when the student holding the NZAquaBot releases and holds his/her hands up 
in the air, easily visible to the timing official. Timing stops when the NZAquaBot touches the pool wall finish line. 

2. A team member may “manage” the amount of tether cable in the water, feeding and retracting length as 
desired, but the tether cable must be slack at all times; the team member may not use the tether cable to assist 
the NZAquaBot’s movement in any way.  

3. In the unlikely event of a collision with another NZAquaBot, a team may elect a re-run.   
 
 

 
Schools already owning an NZAquaBot from previous years may compete using their old ROV as long as some form of 
structural modification is made, for example: shape change, material change, hydraulic system, etc. This should be 
noted in their presentation. Cost for competition only is $20 per team. 
 
REMEMBER! At least 2/3 of your team MUST drive your NZAquaBot vehicle. No one team member will be designated 
as the sole driver! 
 
Each competition section is scaled to have equal weight. Overall winner is determined by placings, not highest points. 
MOI reserves the right to have a ‘surprise’ event. At Nationals, there is always ONE event that no one has had any 
practice or knowledge about-this will be on display at the practice night for teams to figure out how to conquer. 
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2021 Mission: Geothermal Activity 
 
I. Challenge Award Structure  

1. AquaBots Obstacle Course  

2. Competition – Geyser  

3. Competition – Geothermic Testing 

4. Competition-Nationals Surprise (only at Nationals) 

 
ll. Presentation Award Structure  
Scientific Presentations  
 

III Classes and Divisions 
Due to the popularity of Aquabots we are introducing a second class for 2021.  Those teams who use the standard kit 
and design will be in the standard class.  Those teams who are designing their own robots will be entered into the open 
class.  
 

Class Age 

 Primary  

For teams with 

students who are only 

year 1 – 6 

Intermediate 

For teams with any 

members who are 

year 7 or 8 

High School 

For teams with any 

members who are in 

year 9 - 13 

Standard Class Standard class is for teams using the standard build.  It is usually their 

first or second year participating in Aquabots BUT not exclusively 

Open Class Open Class is for teams who have designed their own robots.  It is most 

common for teams who are in their second or third year BUT not 

exclusively 
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Task 1:  NZAquaBots Obstacle Course 
 
Description:  Teams will construct an NZAquaBot designed to move through an underwater obstacle course as quickly as 
possible. The course is roughly designed as shown. 

 
 
 
 
Maximum team members on course: 3 
Maximum time allotted per course: 5 minutes. 
 
 
 
 
 
 
 
 
 
 
 

Vehicle Performance   
1. Teams may make two official runs with their NZAquaBot with the shortest time recorded with a maximum time 

of 5 minutes. 
2. The obstacle course will consist of 5 gates at varying depths and lateral positions.  The NZAquaBot must pass 

through all 5 gates, surface, then return through all 5 gates, and end by touching the pool wall.  
3. Elapsed time for each run starts when the student holding the NZAquaBot releases and holds his/her hands up 

in the air, easily visible to the timing official. Timing stops when the NZAquaBot touches the pool wall finish line. 
4. The gates will be approximately 2 metres apart and will be approximately 60 cm in diameter. 
5. A team member may “manage” the amount of tether cable in the water, feeding and retracting length as 

desired, but the tether cable must be slack at all times; the team member may not use the tether cable to assist 
the NZAquaBot’s movement in any way.  

6. Provision for False Start: If a team has a “false start” defined as the NZAquaBot has left the wall before the start 
signal, 20 seconds will be added to that team’s timed score. 

7. In the unlikely event of a collision with another NZAquaBot, a team may elect a re-run.  The five-minute period 
does not apply to such a run. 
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Task 2: Geyser Sampling 

Description: Take samples from each of the geyser to test their chemical properties.  Your Aquabot must go down 
through the hoop to collect the objects from the pool floor and bring them back up through the hoops to bring them to 
the side of the pool.  

The objects include containers and dive sticks.  Points will be awarded for each object collected and each object 
recovered and for each retrieved through the hoops.  Teams can collect more than one object at a time. 

 

Objects to be collected (in display order): Dive streamer x4, 
Small Container x3, Balls with loop x3 

 

 

 

 

 

 

 

 

 

 

 

Maximum team members on course: 3  
Maximum time allotted per course: 7 minutes.  
 

Vehicle Performance  
1. Teams will make one official run with their Aquabot with the shortest time recorded within a maximum time of 

7 minutes.  

2. Remove means that the object has been moved at least one meter into the air.  Each object can only be 
removed once 

Delivered means that the object has been brought back to the driver at the wall via going through the hoop.  
Drivers/team members can reach in and pick up the object. 
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Task 3: Activate the Geothermal Sensors 
 
Description: Help scientists to monitor the activity of the volcano by deactivating the thermal remote sensor and 
bringing it to the data retrieval area. 
You need to turn the “arming mechanism” (t junction) and then remove it from the post and deliver it to the marked 
area next to the device. 
 
There are three thermal remote sensors to deactivate. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Maximum team members on course: 3  
Maximum time allotted per course: 7 minutes.  
 

Vehicle Performance  
1. Teams will make one official run with their Aquabot with the shortest time recorded within a maximum 

time of 7 minutes.  

2. Deactivated means that the arming mechanism no longer aligns with the matching tape on the pole. 

3. Data retrieval area is the area within the PVC pipe square as shown in the diagram 
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Task 4:  Geothermal Science 
Information on Geothermal Science can be found at the websites below.  Quiz questions will be taken from these 
resources.  You can visit other resources to add to your knowledge. Be aware that your presentation could include a 
very small portion on this science aspect.  
 
https://teara.govt.nz/en/hot-springs-mud-pools-and-geysers - All the pages 
 
https://www.sciencekids.co.nz/sciencefacts/earth/geysers.html#:~:text=Geysers%20are%20formed%20by%20water,sha
llow%20depths%20in%20volcanic%20areas.  
 

http://www.rotoruamuseum.co.nz/wp-content/uploads/2009/05/Ngataroirangi-and-the-Coming-of-Fire.pdf  

Description: During the course of the competition you will also be given a Geothermal Science quiz. The quiz will be 10 

questions long, a mixture of true/false, multiple choice, and short answer. These questions will come from the websites 

and information noted above. 

Maximum time allotted for questions: 10 minutes 

Quiz Notes: 

1. The quiz may not be taken away from the station 

2. No whanau, coaches or teachers can be at the quiz station 

3. No outside resources can be used including notes, internet, cellphones, apps etc 

Presentations 

All teams must make a 7-10 minute presentation about their NZAquaBot experience. It is recommended that you speak 
for 6-7 minutes and leave 3-4 minutes for questions.   

 
All team members present in the room must participate in giving the presentation. The advisor/coach may be in the 
room if they choose, but he/she may not participate in the presentation or interact with the team members. 
 
Teams are advised to arrive at their designated presentation room 10‐minutes prior to their scheduled start time. Teams 
who are more than 5‐minutes late will not be allowed to present. 
 
 
 
 
 
 
 
 
 
 
 
 

https://teara.govt.nz/en/hot-springs-mud-pools-and-geysers
https://www.sciencekids.co.nz/sciencefacts/earth/geysers.html#:~:text=Geysers%20are%20formed%20by%20water,shallow%20depths%20in%20volcanic%20areas
https://www.sciencekids.co.nz/sciencefacts/earth/geysers.html#:~:text=Geysers%20are%20formed%20by%20water,shallow%20depths%20in%20volcanic%20areas
http://www.rotoruamuseum.co.nz/wp-content/uploads/2009/05/Ngataroirangi-and-the-Coming-of-Fire.pdf
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Poster/Digital Presentation 
During the presentation, teams may use either a scientific poster (standard ‘science fair’ tri boards no larger than 90 x 
145 cm) or a Digital Presentation to demonstrate their work to the judges.  The poster or digital presentation should 
contain the following criteria: 
 

 Title—Name of the NZAquaBot Project or Team 

 Team—Tell the judges about the team.  Include team members, teacher/coach, and volunteers. 

 Building Process and Challenges—Describe the process the team went through designing and building the 

NZAquaBot including any challenges/lessons learned the team faced during the design, construction, design 

priorities, and testing phases. 

 Research completed on design and/or scientific principles-buoyancy, refraction, propulsion, etc. 

 Modifications—describe and justify any modifications 

 Cost Documentation—Receipts or other proof of additional costs incurred in building the NZAquaBots. This 

should include itemized cost of additional items purchased or equivalent value in a simple table.  Receipts 

should be kept in an envelope and clearly marked with team name, item and cost. 

 Trials—Describe the trials performed and how the NZAquaBots was adjusted after the trials. 

 

Regardless of the presentation method chosen, the team should be prepared to answer the judges’ questions after the 

presentation is completed. Questions and Answer time is included in the 7-10 minute presentation. 

 

Factsheet-Nationals ONLY 
This is new for 2021 and prepares teams for Internationals.  Teams will prepare and submit a ONE page A4 sheet 

which summarises their team, experience and their robot. 

It MUST include: 

 Team name and school/organisation 

 An image of their robot 

 A 100 word overview of their design 

 Number of years participating in Aquabots 

 50 words for “Our Aquabot is unique because…” 

 50 words for “Our biggest learning this year is….” 

 An image of their team 

 Names and year levels of team members 

 Names of mentors/coaches and their organisations/relationship to students 

Factsheets MUST be submitted 1 week prior to the competition 

 

Panels of external judges from industry, government agencies, and all education sectors including tertiary level will 
evaluate each challenge.   
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Obstacle Course 

 

 

School Name: 
 
__________________ 
 

Team Name: 
 

_________________ 
 

Diver assist? 
(add 2 min) 

□ 
 

Elapsed Time 
 (in hundredths of a 

second): 
 

___________.___  
 
ALL GATES CLEARED 

□ 
 

Scored Time 
(in hundredths of a 

second): 
 
_____________.____  

 
 

Gates cleared (outbound) 
           1  □ 
           2  □ 
           3  □ 
           4  □ 
           5  □ 
 
ROV Surfaced □ 
 
Gates Cleared (inbound) 
           1  □ 
           2  □ 
           3  □ 
           4  □ 
           5  □ 
 
ROV touched wall □ 
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Task 3:  Geothermal Sensing 
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TEAM:_____________________  

 

 

 

 
 
 
 
 

Total Rubric 
Score:  

 
________ 

 
 
 
 
 
 

Scaled Score:   
 

Multiply by 
25/14 

 
 
 

________ 
 
 

 

Rubric Points →  
Design Element ↓  

Exceptional 
8 

Excellent 
6 

Good 
4 

Fair 
2 

Needs 
Improvem

ent 
0 

Design and 
NZAquaBot 
Structure  

Nicely decorated. 
Attention to detail and 
aesthetically pleasing. 
Fits over all theme of 
team/poster. 

Nicely decorated/ 
painted. 

Is not 
decorated/painted 
well. 

Is not 
decorated/painted. 

Looks 
unpleasing. 

Poster/digital: 
Appearance 
/Organizational 
Flow 

Professional appearance. 
Exceptional use of colors, 
text, graphics, flow is 
intuitive to observers. 

Very pleasing to 
view, nice colours 
and graphics. Can 
follow  the 
processes 
explained on 
board. 

Pleasant to view. 
Section headings are 
clear but lacks 
clarity of specific 
flow of details 

Cluttered or sloppy 
appearance. Gives 
the appearance of 
solid mass of text. 
Does not flow 
logically. 

Unreadabl
e or no 
poster.  

Presenting Professional appearance. 
Team speaks directly to 
judges. Each member 
equally participates. 
Information is clear 

Balanced. Text 
and graphics are 
even. Students 
grasp concepts 
and demonstrate 
a solid 
understanding of 
project. 

Too much text. The 
poster gives an 
overwhelming 
impression of text 
only.  

Team reads from 
screen, little to no 
eye contact. Backs 
to judges. 

Students 
unfamiliar 
with 
presentatio
n. 

Presentation: 
Organizational 
Flow 

Professional organization 
and flow of the 
presentation are well 
timed, easy to follow, 
and highly engaging for 
the listeners. 

Professional 
organization and 
flow of the 
presentation are 
well timed, easy 
to follow, and 
usually engaging 
for the listeners. 

Competent. 
Organization and 
flow of the 
presentation are 
mostly smooth and 
orderly. 

Novice. Organization 
and flow of the 
presentation seem 
planned but are 
choppy. 

Disjointed. 
There is 
little to no 
organizatio
n or flow to 
the 
presentatio
n. 

Design 
Engineering 
concepts and 
explanation 

Expert. 
Students completely 
understand the 
engineering, 
mathematical, and 
physical concepts behind 
their design and clearly 
explain them to the 
judges. 

Highly Proficient. 
Students 
understand the 
engineering, 
mathematical, 
and physical 
concepts behind 
their design and 
clearly explain 
them to the 
judges. 

Competent. 
Students 
understand 1 or 2 of 
the engineering, 
mathematical, and 
physics concepts 
and can roughly 
explain them. 

Novice. 
Students can name 
some of the 
engineering, 
mathematical, and 
physics concepts but 
cannot explain 
them well. 

No 
presentatio
n 

Question and 
Answer 

Expert. 
Students handle 
questions easily, 

demonstrating their 
knowledge of concepts. 
Students also inquire 

with thoughtful 
questions to the judges. 

Highly Proficient. 
Students handle 
questions well, 
demonstrating 

their knowledge 
of the concepts. 

Students also 
inquire with 
thoughtful 

questions to the 
judges. 

Competent. 
Students handle 

questions with some 
difficulty, 

demonstrating a 
partial 

understanding. 

Novice. 
Students were not 
able to handle or 
answer judge’s 

questions. 

No 
presentatio

n 

Presentation/Poster Rubric 
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Team Name: _____________________________________ School: ____________________ 

 
Construction      

No loose parts that will potentially fall off during competition or handling.  Pass         Fail 

Ballast attachment is secure Pass         Fail 

Propeller is properly and securely fastened to motor shaft Pass         Fail 

  

Safety  

No Exposed wires on controller  Pass         Fail 

No Exposed live wires on NZAquaBot or Tether Pass         Fail 

No sharp edges Pass         Fail 

Alligator Clip covers (supplied with the kit) are installed on electrical 

contacts as appropriate 
Pass         Fail 

  

 Operations  

Team demonstrates forward and reverse operation of each propeller to 

ensure they are in proper working order  
Pass         Fail 

  

 Design Compliance   

No more than 3  propellers are installed  Pass         Fail 

All motors are standard issue and have not been upgraded  Pass         Fail 

If design modifications appear to approach the $20 allowable limit, team 

identifies that they have valid receipts to support the design modifications. 
Pass         Fail 

Aquabot fits inside the dimensions of 31x46x46 cm, including collection 

arm. 
 

 
 

 

 
 
 

Compliance Checklist 
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There are several options for mounting the propeller 
shaft coupler onto the motor shaft: 

 
 

1. Using the Krazy Glue included in the kit 
a. Make sure that students do not blow into or put anything into the shaft coupler hole.  I have seen 

students put the shaft couple on the motor shaft after the waxing process which pushes wax into the 
shaft coupler hole. 

b. Wipe wax off of the motor shaft using a paper towel. 
c. Clean the motor shaft using an alcohol wipe.  Make sure to use a clean alcohol wipe that has not been 

used to wipe wax off of the motor case. 
d. Roughen the motor shaft using fine grit sandpaper.  Clean the motor shaft using an alcohol wipe. 
e. Make sure the motor shaft is not touched.  Finger oil, wax, etc. will prevent the glue from properly 

sticking. 
f. Apply a single drop of Krazy Glue onto the side of the motor shaft near the end of the shaft. 
g. Apply a single drop of Krazy Glue into the hole in the shaft coupler. 
h. Push the shaft coupler onto the motor shaft and make sure there is a 1mm to 2mm (1/32” to 1/16”) gap 

between the shaft coupler and the motor canister. 
i. Hold the coupler shaft in place for approximately 1 minute.  
j. Wipe excess glue from between the shaft coupler and the motor canister. 
k. Do not disturb the assembly for at least 15 minutes. 

2. Using marine epoxy.  This method provides a more permanent connection. 
a. Follow the safety instructions and directions for the product being used. 
b. Follow the procedure for using Krazy Glue, but put marine epoxy on the end and side of the motor shaft. 

3. Modify the shaft coupler to use a set screw. 
a. This procedure requires special tools and I do not have a guide written for this.  See the attached a 

photo. 
4. Solder the shaft coupler to the motor shaft 

a. I used this method years ago and it works great.  I have seen others use this method, but I do not 
recommend this for students as the solder drips and can cause burns.  If this is done improperly it can 
damage the motor. 

 

Motor Care 
 
Run motors for 10 minutes in fresh water after each use. 
Angle the ROV so that the motors are face down 
Store in a dry place 

  
 


