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Problem 

Develop a remote-operated sampling tool that can 
safely extract metal samples from inside a nuclear 
reactor pipe without compromising the structural 
integrity of the pipe or exposing workers to radiation. 

 

Solution 

We used an extendable telescoping rod, and a drill bit to 
cut the metal. We also have a rope pulley-back system 
in case of an emergency. Our feedback system includes 
a load sensor that measures the output giving us the 
sample’s weight so we can then extract it. (The automatic 
reeling mechanism was changed to user operated spool due to budget constraints, if 
we were to have a higher budget ideally this is how we would do it. That being said, 
spool mechanism would still be an option due to reliability and greater pulling 
support) 

 

 



 

 

Customer values:  

●​Enhanced safety 

●​Increased efficiency 

●​Cost-effective solution 

●​Reliable data collection 

 

 

Client 

●​Canadian Nuclear Laboratories (CNL) is Canada’s 
premier nuclear and science technology 
organization and they are asking us to obtain a 
metal sample from a horizontal or vertical tube at a 
large distance. 

 

 

Design Problem Statement 

●​“High Radiation Low Access Environments”: 
Design a tool that can safely collect a 30-80 mg 



 

metal sample from 15 ft inside a 4-inch soft-steel 
tube. 

 

 
 



 

 
 
 
 

 

 

 

 

 



 

 



 

 

 

 



 

 
 
 
Deliv. D: Subsystem Breakdown 
 
 
 
 

 



 

 
 
Client Meet 2: Concept Idea Prototype 
 
 
 

 
 
Deliv. F/G: Client Driven Iteration 



 

 

 

 



 

 
 

 
 
 
 
 
 

 
 
Deliv J. 



 

B.O.M 

 

Legal Considerations 
 

●​Adherence to material and design 
standards for industrial tools used 
in hazardous environments. 

 
Ethical Considerations 
 



 

●​Ensuring worker safety by 
reducing human exposure to 
radioactive environments through 
remote operation. 

 
Safety Considerations 
 

●​Clear operator instructions and 
training programs to ensure safe 
and effective use of the device. 

 
Two Line Summary: 
​  
​ Tube Traversers Inc. has developed a telescoping rod system equipped 
with a drill bit for precise metal sampling in confined spaces. A load sensor 
provides real-time feedback on sample weight, ensuring efficient and reliable 
extraction. 

 
 
 
 



 

 
 
 
 
 
 
 


