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COURSE DESCRIPTION:  This course covers safety aspects associated with industrial robots and the procedures to follow when working around them.  The topics are approached from maintenance/repair and engineering perspectives. Students have the opportunity to learn common types of accidents associated with robot work and the sources of these accidents.  North American and European safety standards including new ANSI/RIA safety standards for Industrial Robots (15.06), risk assessment methodologies, risk reduction methods and the application of various safety products are also covered.
CONTACT/CREDIT HOURS 

Theory

3 credit hours

Lab


0 credit hour

Total


3 credit hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule practical lab hours as 3:1 or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 
As determined by college

CO-REQUISITE COURSES 
As determined by college

PROFESSIONAL COMPETENCIES

· Follow general shop and government safety rules and procedures for industrial robotics.
· Perform tasks in a safe manner.
INSTRUCTIONAL GOALS

Cognitive – Comprehend principles and concepts related to industrial robotic safety.
Psychomotor – Apply knowledge and skills related to safety in the robotics work cell.
Affective – Value the importance of adhering to safety policy and procedures related to the robotics work cell.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES
	MODULE A – GENERAL SHOP, INDUSTRY/GOVERNMENT, AND ENVIRONMENTAL SAFETY

	MODULE DESCRIPTION:  Upon completing this module, students will be able to identify potential hazards and follow safety regulations, rules, and procedures.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0   
Follow general shop and government safety rules and procedures for industrial robotics.
	A1.1
Demonstrate proper safety precautions in various shop and industrial settings. 
	3

	SAMPLES OF BEHAVIOR

· Adhere to lab and work center safety rules to include:
· Housekeeping;
· PPE;
· Safe tool use;
· Buddy system;
· Ergonomics;
· Tripping hazards.
Note:  This is an ongoing evaluation.

	LEARNING OBJECTIVES

	A1.1.1
Discuss the importance of housekeeping in relation to safety.

A1.1.2
Describe requirements for housekeeping.

A1.1.3 
Identify the correct personal protection equipment (PPE) in the industrial robotics environment.
A1.1.4 
Describe how to use lock-out/tag-out (LO/TO) procedures properly.
A1.1.5 
Describe guarding methods and procedures used in working in a robotics work cell.

A1.1.6 
Describe methods to eliminate workplace hazards.

A1.1.7 
Describe material safety data sheets (MSDS) documentation and explain precautionary uses of the documents.

A1.1.8 
Describe slip, trip, and fall hazards in the workplace.
A1.1.9 
Describe proper lifting techniques in the workplace.

A1.1.10 
Explain the correct safety procedures when handling, storing, and disposing corrosives, gases, pressure vessels, hazardous materials and wastes, and flammable materials.
A1.1.11
Describe means to handle and transport non-hazardous materials properly.

A1.1.12 
Describe the buddy system.

A1.1.13 
Describe company and personal costs associated with accidents.

A1.1.14
Explain the competitive advantages associated with safety ratings and trade secrets.
	2
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	MODULE OUTLINE

· General shop and government safety rules and procedures

· Personal protection equipment (PPE)

· Eye protection

· Hand protection

· Head protection

· Foot protection

· Hearing conservation

· Respirator protection

· Others

· Guarding methods (machine and personal)

· Workplace hazard elimination

· Material safety data sheets(MSDS)

· Slip, trip, and fall hazards

· Back injury hazard preventions

· Fall protection

· Lock-out/tag-out (LO/TO)

· Work cell space safeguards and procedures

· Hazardous materials procedures

· Handling

· Storing

· Disposing

· Basic respirators

· Work environment safety regulations


	MODULE B – ROBOTIC CELL SAFETY PRACTICES

	MODULE DESCRIPTION – This module provides students with an understanding of safe operations within the robotic cell.  Specific topics include: housekeeping, lockout/tag-out, unique PPE requirements, tool use and tool changes, startup/shut-down, arc flash hazards, common safety features, and teach pendant safety.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Perform tasks in a safe manner.
	B1.1
Perform operator practices safely.
	3

	SAMPLES OF BEHAVIOR
· Apply safety guidelines to include:

· PPE use

· Housekeeping

· Buddy system

· LO/TO procedures

· Safe tool use
	· Safe tool changes (end effectors)

· Arc flash hazards
· Work envelope awareness

· Start-up/Shut down procedures

	LEARNING OBJECTIVES 

	B1.1.1
Describe housekeeping requirements for the robot cell.
B1.1.2
Describe LO/TO requirements for the robot cell. 

B1.1.3
Describe unique PPE requirements for the robot cell.

B1.1.4
Describe safe tool changes for the robot.

B1.1.5
Describe start-up and shut down procedures.

B1.1.6
Describe the work envelope and associated hazards.

B1.1.7
Describe common equipment safety features to the robot cell.

B1.1.8
Describe safety concerns related to teach pendant.
B1.1.9
Describe maintenance safety practices relative to the robot cell.
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	MODULE B OUTLINE:

· Operator practices

· Housekeeping

· Lockout/tag-out (LO/TO) requirements

· PPE

· Tool use and care

· Tool changes (end effectors)
· Start-up/Shut down

· Robot operations

· Work envelope

· Common equipment safety features

· Teach pendant safety

· Maintenance practices

· LO/TO

· Arc flash

· PPE

· Troubleshooting safety considerations

· Tool changes (end effectors) 
· Start-up/Shut down

· Robot operations

· Work envelope

· Control devices

· Guarding methods

· Teach pendant safety


	MODULE C – RISK AWARENESS

	Module Description:  This module provides students with an awareness of risks within the robotic work cell and how to reduce or report potential or actual risks.  Also covered in this module are regulatory and equipment specific safety standards.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Perform tasks in a safe manner.
	C1.1
Adhere to requirements identified in a risk assessment for the robot cell.
	3

	SAMPLES OF BEHAVIOR
· Apply safety guidelines to include:

· PPE use

· Housekeeping

· Buddy system

· LO/TO procedures

· Safe tool use
	· Safe tool changes (end effectors)

· Arc flash hazards
· Work envelope awareness

· Start-up/Shut down procedures

	LEARNING OBJECTIVES 

	C1.1.1
Discuss regulatory requirements for safety in the robotic work cell.

C1.1.2
Identify risks associated with specified robotic systems.

C1.1.3
Describe ways to reduce risks in the robotic work cell.

C1.1.4
Describe requirements for reporting risks.
	3
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	· Regulatory standards

· North American standards

· OSHA 

· ANSI/RIA

· NIOSH

· European standards

· Application specific
· Robotic system risk identification

· Equipment 

· Application/process

· Cell 

· Risk reduction

· Risk reporting


LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	
	1
	2
	3
	4

	Module A
	14%
	79%
	7%
	-

	Module B
	-
	-
	100%
	-

	Module C
	25%
	-
	75%
	-


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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