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SAFETY AS A TEAM CULTURE
SAFETY AND THE FIRST® ROBOTICS COMPETITION (FRC) 

       Instilling a culture of safety is a value that every individual in the 
FIRST® community must embrace as we pursue the mission and vision 
of FIRST. FIRST Robotics Competition (FRC) has adopted safety as a 
core value and has established the framework for safety leadership in 
all aspects of the program. 

       FIRST believes that the teams that take the lead in developing safety 
programs and policies have a positive and lasting impact on each 
team member and Mentor, in addition to their communities and 
present and future work places. FIRST recognizes the teams that 
demonstrate safety throughout their programs and are truly 
committed to developing a culture of safety. 



TEAM  RESPONSIBILITIES
       Everyone is responsible for safety during team meetings and the design, build, 

travel, and event phases of the competition.  Please read the FIRST SAFETY 
manual for details on how to be safe.  Below are the expectations for FRC 
participants. 

All Participants 
• Be familiar with the FIRST Safety manual, as well as understand and follow established 

safety requirements applicable to your work area. 

• Be familiar with any site restrictions in the “Site Info” list on event entry on the FRC 
Regional and District Events page regarding competition site location(s). 

• Work in a safe and responsible manner. 

• Use personal protective equipment (PPE), safeguards, and other safety equipment as 
required. 

• Identify and report any unsafe or hazardous conditions to the student Safety Captain, 
Mentor, and/or Safety Advisor. This includes work practices that may cause an accident. 
Encourage safe behaviors in everyone around you. 



MENTORS 
• LEAD BY EXAMPLE.  

Practice the same safety behaviors that we expect from the students. 
• Provide guidance and encouragement on a safe working environment. 
• Provide leadership and guidance on a safe environment, including proper tool 

usage and safety as outlined in the handbook
• Offer safety design considerations to the team so the robot itself is designed to 

eliminate or minimize hazards to an acceptable level. 
• Familiarize yourself with relevant event safety and restrictions by reading the “At 

the Events” section of the FRC Manual and “Site Info” for your event(s). Go over it 
with the team prior to an event. 

• Coach the student Safety Captain to ensure that he/she understands and 
adequately fulfills the position’s requirements.

• Collect and store Material Safety Data Sheets (MSDS) for any chemicals, paint, and 
batteries, etc. the team uses. You can obtain the MSDS sheets from the 
manufacturer’s web site or by calling the manufacturer directly. Become familiar 
with them and the related emergency procedures. Inform the Safety Captain of the 
MSDS storage location. 



STUDENT SAFETY CAPTAINS 
• Coordinate, deliver, and track safety training for the individual team 

members. It is suggested that teams bring their training log to events and 
continue to make comments about infractions and/or continuing 
improvements. 

• Provide support for any safety questions or concerns that may arise. Seek 
guidance, as appropriate, from Mentors. 

• Conduct safety inspections of the general work site, especially the robot 
construction area. This also applies to the Pit Station during competition 
events. (Use the FIRST Safety Checklist found in the Manual)

• Encourage your team to display positive safety behaviors at all times. 

• Know where to find and become familiar with the Safety Data Sheets (SDS) 
and related emergency procedures. Be ready to informally present your safety 
program to Safety Advisors at the event, if given the opportunity. 



YOUTH PROTECTION PROGRAM (YPP) 

       FIRST strives to create an environment in which team members 
can grow, learn, and have fun with minimal risk of injury. Most 
schools have a plan in place to ensure student safety. Teams 
are encouraged to consult the FIRST YPP for resources in 
training all team members For more information about the 
Youth Protection Program (FIRST YPP) requirements and 
available resources, please visit 
http://www.usfirst.org/aboutus/youth-protection-program. 



GENERAL SAFETY 



INJURY REPORTING REQUIREMENT 
       Regardless of severity, report all accidents, injuries, and close calls to your 

team’s Mentor and Safety Captain. Even injuries that appear minor may 
become serious if proper medical attention is not provided in a timely 
manner. 

       When at FIRST events, report all injuries to the Pit Administration Supervisor. 
He or she will document the injury or illness on a Medical Incident Report 
Form. 

       The Safety Captain should inspect the work areas on a routine basis. 
Determine and document the frequency of inspections by the potential risk in 
the work. Refer to Appendices A and B of the FIRST SAFETY Manual for a 
sample Safety Checklist and Corrective Actions Plan (Note: these are 
guidelines and may be expanded upon). Where applicable,

SAFETY INSPECTIONS 



PERSONAL PROTECTIVE EQUIPMENT (PPE) 

      The proper use of personal protective equipment (PPE) is an 
important element to help ensure FRC participants are protected 
from hazards in the work area. The following describes the common 
PPE that you are required to wear as part of constructing a robot. All 
PPE must be ANSI-approved, UL-Listed, or CSA rated, as applicable. 



SAFETY GLASSES

There are several forms of eye/face protection available to provide protection from these 
hazards, including safety glasses with side shields, goggles, and face shields. Inspect 
equipment for damage each time it is worn. 
Safety Glasses Requirements 
Wear ANSI-approved, UL Listed, or CSA rated non-shaded safety glasses. Lightly tinted 
Yellow, Rose, Blue, and Amber tints are FIRST approved. Reflective lenses are prohibited, 
your eyes must be clearly visible to others. The use of anything other than ANSI-approved, 
UL-Listed, or CSA rated eye protection is prohibited. 
Prescription Glasses 
If you wear non-safety rated prescription glasses, you must wear approved safety goggles 
over them to achieve adequate protection. If you wear safety rated glasses, you may use side 
shields. 



 Safety Glasses are Mandatory 
•When doing any work on the robot including grinding, drilling, soldering, cutting, 
welding, etc. 

•When there is risk of exposure to flying particles or chemical exposure (such as 
splashes, splatters, and sprays) 

At FIRST events: 

•Anywhere in the Pit Station including walk ways and Team Pits 

•On the Playing Field 

•On the Practice Field 

•Any area posted with signs requiring the use of eye protection (such as the Machine 
Shop) 

 Safety glasses are cheap - eyes are priceless!



PROPER CLOTHING & 
FOOTWEAR

Wear clothing that fits the work
▪ We play with metal & tools!
▪ Holes in clothing exposes you to further injuries.
No open-toed shoes
▪ This includes flip flops & bare feet
▪ Hot solder makes for interesting nail polish
No long loose hair 
▪ Pull back long hair in a band/bun 
▪ Or tuck under a shirt
No loose coats, robes, etc.
▪ Loose-fitting clothes & jewelry look different as 

they spin with moving parts
▪ Belts to secure your pants are a smart idea



OTHER PROTECTIONS
Hand Protection 
 Hand protection is designed to protect against heat, electrical, chemical and mechanical hazards. 
Use proper gloves and mechanical tool guards. 
FRC participants should work with their Mentor to ensure the selected glove is the correct one to 
use for each project. For example, wear chemical-resistant gloves when handling chemicals. 
Check your gloves for proper size, absence of cracks and holes, and good flexibility and grip 
before you wear them. 
Mechanical Guards 
Provide safety guards for power tools where required. Never use any equipment without safety 
guards in place. Notify your Safety Captain and Mentor of any broken or defective equipment, and 
take it out of service until repairs are made. 
Hearing Protection 
Make hearing protection devices available, such as earplugs, where there are 
objectionable/questionable sound levels. A Mentor can provide assistance in evaluating 
high-noise tasks and determining appropriate hearing protection devices. 



KEEP THE WORK AREA CLEAN!
▪ Cluttered work areas invite accidents
▪ Keep the floor free of scraps and oil 
▪ Sparks can ignite scraps, sawdust and 

solvents 
▪ Remove all cuttings and chips by using 

brushes or pliers, never by hands
▪Water conducts electricity If the work 

surface is wet, you have a problem
▪ Always keep hands and tools dry

Cleanliness is KEY!



TOOL SAFETY



SOLDERING 
 Soldering can be dangerous because of the heat from the iron and the chemical fumes and 
vapors released from the solder and flux. When soldering, observe the following points: 

•Use lead-free solder only and solder with electrically heated soldering iron/gun only 
•No torches or open flames of any kind are allowed in event venues, except by authorized 
personnel in specified areas (such as the event Machine Shop) 

•Wear eye and face protection 
•Solder in well-ventilated areas 
•Never touch the iron/gun. It heats to extreme temperatures that will cause severe burns. 
•Prevent burns by wearing cotton clothing that covers your arms and legs 
•Always wash your hands with soap and water after handling solder 
•Work on a fire resistant surface 
•Keep your soldering iron in its protective holder when not actually being used 
•Do not leave any hot tools where someone can accidentally contact the hot element 



TOOL SAFETY
KNOW THY MACHINE / KNOW THY TOOL / KNOW THY LIMITS
▪ Learn the applications, limitations & potential of each power tool or hand tool
▪ Train to use the tool or machine 
▪ Inspect all screws, nuts, bolts & movable parts to make sure they are tightened
▪ Safety guards are useless oddities if not in place and in proper working order - Keep 

all guards in place
▪ Respect each tool for what it is & can do for you or to you. This is not a toy. 
State of Mind
▪ If you are not awake or focused on the work, don’t attempt it
   Avoid Distractions 
▪ NEVER look away from your work when operating a power tool
▪ NEVER leave a machine running unattended

Bottom line:  If in doubt, ask a Team Mentor 



TOOL KNOWLEDGE
  Constructing a robot will require the use of hand tools. Most people think of hand tools as 

wrenches, screwdrivers, chisels, and so forth, but the term also applies to any hand-held tool 
or implement used to accomplish a task. Always use the proper tool for the job. 

Example: DO NOT use a wrench for a hammer or a screwdriver as a chisel. 
Tool Rules 
•Before using any tool, check to see if it is in good condition. Don’t use defective, dull, or 

broken tools. Don’t put them back on the shelf; remove them from service and notify the 
Safety Captain and Mentor so the tool can be replaced or sent for repair. 

•When using a tool, place the work on a bench or hard surface rather than in the palm of your 
hand. 

•When using knives/blades, direct your cutting strokes away from your hand and body and be 
aware of those around you. Wear gloves. 

Tool Storage 
  Store sharp-edged or pointed tools in a safe place. When carrying tools, cover the point or any 

sharp edges with shields. NEVER carry unshielded tools in your pocket. Don’t leave tools on 
overhead work surfaces. They may fall and strike someone below. Store equipment in a 
location where it will not create a safety hazard or get damaged. 



STORED ENERGY 
          Plan the required activities when servicing or making repairs to the robot. Make sure all team 
members are aware that work is being done on the robot. Address the following: 

Avoid working on an energized robot during repairs unless necessary. 

Electrical Energy: 

▪Disconnect the electric power source 

▪Best Practice: Always de-energize the robot before working on it by opening the main circuit breaker 
(“re-set” lever is released) and unplugging batteries 

Pneumatic Energy: 

▪ Always vent any compressed air to the atmosphere (this applies to all parts of the pneumatic 
system) 

▪ Open the main vent valve and verify that all pressure gauges on the robot indicate zero pressure 

Miscellaneous Energy Sources: 

▪Relieve any compressed or stretched springs or tubing 

▪Lower all raised robot arms or devices that could drop down to a lower position on the robot 



BATTERY SAFETY 
General Damaged Battery Information and Warnings 
Any battery that is visibly damaged in any way is dangerous and unusable. Don’t take a chance- don’t use 
it!, Here are reasons you should not use a damaged battery: 
1. It contains stored electrical energy that could cause the battery to rapidly heat up due to an internal 
electrical short circuit, and possibly explode. 
2. The 12V batteries FIRST provided in your Kit of Parts contain sulfuric acid that will burn human tissue on 
contact. 

Set aside a damaged battery and handle accordingly: 
▪Immediately flush any contacted skin with a large quantity of water. 
▪ Seek medical treatment. 
▪ Periodically inspect your batteries for any signs of damage or leaking electrolyte. Remember that a 
dropped battery may be cracked, but the crack may not be visible and might eventually leak electrolyte. 
▪Treat it as a hazardous material and process it in accordance with the battery's MSDS. 
▪Don’t take a chance- don’t use it! 



PIT SAFETY AT 

COMPETITIO
NS



NECESSARY SAFETY MATERIALS 

FIRST recommends that teams keep the following items readily available 
whenever working with batteries: 

1. A box of sodium bicarbonate (baking soda) to neutralize any exposed acid    
electrolyte. 

2. A pair of acid-resistant rubber or plastic leak-proof gloves to wear when 
handling a leaking battery. 

3. A suitable non-metallic leak-proof container with a lid, in which to place the 
defective battery. 



PIT LAYOUT
Layout your pit so that it works for your team. (practices at home)

Keep your work are clean and organized (Judges will be looking)

Have students keep personal items with them and not in the pit area. Space is 
limited.

Do not have open beverages in the pits. Electricity and Liquids not mix.



PIT SIZE
District events - most venues have 10” x 10” pit: check each competition for pit 
sizes.

some venues only have room for 8’ x 8’ pits. 

Michigan State Championship- have 10” x10” pit

FIRST World Championship- have 10” x 10” pit



SUGGESTED SAFETY ITEMS TO BRING

3 first aid kits- one in the pit, one with the robot and in the stands.

Broom and dust pan

Work gloves for all that lift robot

2 Fire extinguisher – one in the pits and one with the robot.

Ladders – don’t use chairs

Safety hand outs to give to others (40 teams are at each district event)

Safety glasses for everyone on your team.



SAFETY IN THE STAND

Don’t block aisles

Don’t run up and down the stands

Have a emergence action plan

Know where all members of the team are 
at all times

Mascots – keep them hydrated

Signs and banners – don’t hit members in 
the stand or the spectators sitting around 
you.

Have emergency numbers of parents if 
they are not attending event.

Know if any members or parents have food 
allergies or medical needs

Watch that the drive team stays hydrated.



THE 6S CONCEPTS IN
 YOUR 

WORK SPACE AND 

COMPETITIO
NS



6S
What is 6S?
A process for creating and maintaining an 
organized, clean, and high performance
work place, which serves as a foundation
for continuous improvement activities



BENEFITS OF 6S
▪Individuals: a safer work environment, more pleasant workplace, more satisfying jobs,
      and a process that makes sense.

▪    Company: higher quality, lower costs, greater customer satisfaction.

Role of Mentor and Safety Captain:

▪Educating, creating teams, scheduling time, providing resources, encouragement, and 
recognition.

Role of Students:

▪Encouraging coworkers, participating, implementing, contributing ideas, and promoting 
6S efforts.

IMPLEMENTING 6S ON AN FRC TEAM



SORT
Remove any unneeded items from the area

Leave only the bare essentials 

When in doubt – throw it out!

Be fair – all areas get inspected











Principles of Deciding Locations

❑Get rid of waste by storing jigs, tools, and materials

❑Get rid of unnecessary motion: Store the most used items closer to 
the work space

❑Get rid of whole operations: If you don’t use it – do you need it? 
Will that free up space?



















No its FRC!






