Annex NE

How to Handle Existing Robots & Robot Cells
1 Industrial Robots 
1.1  Definitions (to be moved later)

1.1.1 New: Robot that was manufactured after the publication date of this standard, meeting the original equipment manufacturers specifications for the model/type. 

1.1.2 Existing: Robot that was manufactured prior to the publication date of this standard, meeting the original equipment manufacturers specifications for the model/type.

1.1.3 Remanufactured: Robots whose used/failed components (including the robot controller) have been replaced with new or used parts, resulting in specifications that differ from the original equipment manufacturer’s specifications at the time of original manufacture and meet the current manufacturer’s or third party’s specification at the time of remanufacture. To be treated like a new robot. Synonyms: Upgraded
1.1.4 Refurbished: Robot whose worn-out or failed components were replaced with new or used parts having the same specifications to the original equipment manufacturer’s specifications at the time of original manufacture.  Replacement components may be new or used.  Synonyms: Rebuilt, Reconditioned, Repaired, Overhauled, Restored (restoration).
1.1.5 Relocated: Robots in a location different than the originally installed location.  Example: A robot moved to a different location in a plant with no changes to path programming, operation, process, equipment arrangement, or safeguarding.

1.1.6 Modified: Robots with added and/or changed components resulting in specifications that differ from the original equipment manufacturers specifications; e.g. faster, slower, stronger, or more accurate, excluding software updates and program changes.
1.2 Application

The requirements of this standard shall be applied to robot s per 1.2.1 – 1.2.4.  The flowchart and scenarios in Clause 3.0 can be used to help guide your decision. 
1.2.1 New or Remanufactured Robots
Robots which are new or remanufactured shall comply with Part 1 of this standard.  NOTE: Software updates and changes that do not change the robots specifications are excluded.
1.2.2 Refurbished robots
Robots which are refurbished shall comply with the standard in effect on the date of original manufacture and must comply with the minimum criteria as described in ANSI / RIA 15.06-1999, Clause 1.3.4. or CSA Z434, Clause2.5.
1.2.3 Relocated robots
Robots which are relocated shall comply with the standard in effect on the date of original manufacture and must comply with the minimum criteria as described in ANSI / RIA 15.06-1999, Clause 1.3.4. or CSA Z434, Clause 10.3.2 & 10.8.5b.  Also a risk assessment1 must be created that focuses in on any hazard created by the robot in it’s the new location.  Note: Some additional Regional requirements may apply.  
1.2.4 Modified robots
A risk assessment is necessary to determine if the change warrants an upgrade to comply with this Standard and must comply with the minimum criteria as described in ANSI / RIA 15.06-1999, Clause 1.3.4.  Also a risk assessment1 must be created that focuses in on any hazard created by the robot’s modification.  
Note 1: This risk assessment is one that looks primarily at the change point and any new or increased hazards caused by the change point.  This change point could be:
	Change Point
	Focus

	New location
	The focused risk assessment looks at the robot with respect to the new location. Examples include: walls or building columns creating new pinch points, pits near the robot creating new fall hazards, or new hazards created by existing hazardous processes already at the new location.

	Modification
	The focused risk assessment looks at the robot with respect to the modification.  Examples include: adding a camera to the EOAT that creates a new pinch point or maybe adding a new camera that does not create any new hazard, lowering or raising the robot from or on to a pedestal reducing or creating a fall hazard (respectively), or changing a servo motor with a stronger one on a primary axis increasing the ‘struck by’ hazard. 


2 Industrial Robot Cells
2.1 Definitions (to be moved later)

2.1.1 New: Robot system comprised of newly installed components.  These components could be previously used in other systems.
2.1.2 Existing: A robot system comprised of components that were previously installed elements (e.g., EOAT, conveyor, turntable, etc.).
2.1.3 Refurbished: A robot cell comprised of components that are worn-out or failed and have been replaced or repaired returning specifications to the original equipment manufacturer specifications at the time of original manufacture.  Replacement components may be new or used but shall meet the original as-manufactured specifications.  Synonyms: Rebuilt, Reconditioned, Repaired, Overhauled, Restored (restoration).
2.1.4 Relocated: A robot system in a location different than the originally installed location including integrating a new robot into an existing robot cell/system or relocating existing robots into a new robot cell/system.   Example: Moving an entire robot system to a different location within a plant or to different plant.  
2.1.5 Reconfigured: A robot system whose components are rearranged so that the layout is different from the original installation.  A robot system might be reconfigured several times over its life; also it might be both reconfigured and relocated at the same time.
2.1.6 Modified: A robot system comprised of components with specifications that differ from the original equipment manufacturer’s specifications; e.g. faster, slower, stronger, or more accurate.

2.2 Application

The requirements of this standard shall be applied per 2.2.1 – 2.2.4   Flowchart 1 and Scenarios (Table 1) can be used to help guide your decision.  

2.2.1 New Robot Cells 
Robot cells which are new shall comply with Part 2 of this standard.  Individual robot cell components may be covered by other applicable consensus standards.
2.2.2 Refurbished Robots Cells
Rebuilt or refurbished robot cells shall comply with the respective standard in effect on the date of original manufacture and must comply with the minimum criteria as described in ANSI / RIA 15.06-1999, Clause 1.3.4 (a) & (b) or CSA Z434, Clause2.5. 

2.2.3 Relocated robot cells
Robot cells which are relocated shall comply with the respective standard in effect on the date of original manufacture and must comply with the minimum criteria as described in ANSI/RIA 15.06-1999, Clause 1.3.4 (a) & (b) or CSA Z434, Clause 2.5.  Also a focused* risk assessment must be created that focuses in on any hazard created by the robot system in it’s the new location.  Note: Some additional Regional requirements may apply. 
2.2.4 Reconfigured robot cells
Robot cells which are reconfigured shall comply with the respective standard in effect on the date of original manufacture and must comply with the minimum criteria as described in ANSI/RIA 15.06-1999, Clause 1.3.4 (a) & (b) or CSA Z434, Clause 2.5.  Also a risk assessment2 must be created that focuses in on any hazard created by the robot system’s new layout.
2.2.5 Modified robot systems and work cells
Modified robot systems shall comply with the respective standard in effect on the date of original manufacture, must comply with the minimum criteria as described in ANSI / RIA 15.06-1999, Clause 1.3.4 (a) & (b), and a risk assessment2 must be created that focuses in on any hazard created by the robot system’s modification.  If the robot system modification utilizes new features allowed in this standard, (e.g., collaborative work or force limiting), the cell must be modified to meet the requirements of the new standard.

Note 2: This risk assessment is one that looks primarily at the change point and any new or increased hazards caused by the change point.  This change point could be:

	Change Point
	Focus

	New Location 
	The focused risk assessment looks at the robot system with respect to the new location. Examples include: walls or building columns creating new pinch points, pits near the robot system creating new fall hazards, or new hazards created by existing hazardous processes already at the new location.

	New Layout
	The focused risk assessment looks at the robot system with respect to the new layout. Examples include: walls or building columns now creating new pinch points, interference with equipment not part of the robot system but within the robot cell.

	Modification
	The focused risk assessment looks at the robot with respect to the modification.  Examples include: adding a camera to the EOAT that creates a new pinch point or maybe adding a new camera that does not create any new hazard, lowering or raising the robot from or on a pedestal reducing or creating a fall hazard (respectively), or changing a servo motor with a stronger one on a primary axis increasing the ‘struck by’ hazard. 


3 Sample Existing Industrial Robot & Robot System Scenarios
3.1 While not all inclusive, the following Scenarios in Table 1 cover many situations commonly found throughout industry.
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applies (ANSI/RIA/CSA/ISO10218:2012-Part 2) including a risk assessment

Scenario 2) A new robot cell is created by utilizing previously 

used components.

This is treated as a NEW ROBOT CELL - the new part 2 robot standard 

applies (ANSI/RIA/CSA/ISO10218:2012-Part 2) including a risk assessment

Scenario 3) Existing robot(s) in a cell is/are either repaired 

or replaced with an comparable

 

robot(s).

The Standard in effect at time of installation of the original cell applies and  

must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. 

Additionally, perform a function check to confirm the system performs as 

expected. 

Scenario 4) Component(s) in an existing robot cell are either 

repaired or replaced with comparable components.

The Standard in effect at time of installation of the original cell applies and  

must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. 

Additionally, perform a function check to confirm the system performs as 

expected. 

Scenario 5) An existing robot cell layout is reconfigured.

A risk assessment must be completed that looks at any hazards created by the 

new layout or change in spatial configuration.

The Standard in effect at time of installation of the original cell applies and  

must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. 

Additionally, perform a function check to confirm the system performs as 

expected. 

Scenario 6) An existing robot cell is moved

A risk assessment must be completed that looks at any hazards created by the 

new location.  The distance moved is not a factor.

The Standard in effect at time of installation of the original cell applies and  

must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. 

Additionally, perform a function check to confirm the system performs as 

expected. 

Scenario 7) In an existing robot cell, 1 or more robots are 

added or removed.

A risk assessment must be completed that looks at the portion of the system 

that is affected (the scope of be the risk assessment to be defined by the 

integrator performing the work.)

The Standard in effect at time of installation of the original cell applies and  

must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. 

Additionally, perform a function check to confirm the system performs as 

expected. 

Scenario 8) In an existing robot cell, 1 or more components 

are added or removed.

A risk assessment must be completed that looks at the portion of the system 

that is affected (the scope of be the risk assessment to be defined by the 

integrator performing the work.)

The Standard in effect at time of installation of the original cell applies and  

must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. 

Additionally, perform a function check to confirm the system performs as 

expected. 

Scenario 9) In an existing single or multi-robot cell, 1 or more 

robot(s) are modified or replaced with robot(s) having 

different specifications, (not comparable).

A risk assessment must be completed that looks at the portion of the system 

that is affected (the scope of be the risk assessment to be defined by the 

integrator performing the work.)

The Standard in effect at time of installation of the original cell applies and  

must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. 

Additionally, perform a function check to confirm the system performs as 

expected. 

Scenario 10) In an existing single or multi-robot cell, 

compentent(s) are modified or replaced with component(s) 

having different specifications, (not comparable).

A risk assessment must be completed that looks at the portion of the system 

that is affected (the scope of be the risk assessment to be defined by the 

integrator performing the work.)

The Standard in effect at time of installation of the original cell applies and  

must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. 

Additionally, perform a function check to confirm the system performs as 

expected. 

Existing Equipment Scenario Examples     Table 1



3.2 The scenarios listed above in Table 1 are further simplified in Table 2.  Table 2 is intended as a quick reference only.  Once a scenario is selected, use Table 1 and the flowchart to help determine the requirements.
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3.3 The Flowchart is intended to guide you through the process of determining the required actions.
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Scenario Examples

		Existing Equipment Scenario Examples     Table 1

		Scenario 1) Existing equipment that had no robot is automated by adding a robot & EOAT creating a new robot cell.		This is treated as a NEW ROBOT CELL - the new part 2 robot standard applies (ANSI/RIA/CSA/ISO10218:2012-Part 2) including a risk assessment

		Scenario 2) A new robot cell is created by utilizing previously used components.		This is treated as a NEW ROBOT CELL - the new part 2 robot standard applies (ANSI/RIA/CSA/ISO10218:2012-Part 2) including a risk assessment

		Scenario 3) Existing robot(s) in a cell is/are either repaired or replaced with an comparable robot(s).		The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.

		Scenario 4) Component(s) in an existing robot cell are either repaired or replaced with comparable components.		The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.

		Scenario 5) An existing robot cell layout is reconfigured.		A risk assessment must be completed that looks at any hazards created by the new layout or change in spatial configuration.

				The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.

		Scenario 6) An existing robot cell is moved		A risk assessment must be completed that looks at any hazards created by the new location.  The distance moved is not a factor.

				The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.

		Scenario 7) In an existing robot cell, 1 or more robots are added or removed.		A risk assessment must be completed that looks at the portion of the system that is affected (the scope of be the risk assessment to be defined by the integrator performing the work.)

				The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.

		Scenario 8) In an existing robot cell, 1 or more components are added or removed.		A risk assessment must be completed that looks at the portion of the system that is affected (the scope of be the risk assessment to be defined by the integrator performing the work.)

				The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.

		Scenario 9) In an existing single or multi-robot cell, 1 or more robot(s) are modified or replaced with robot(s) having different specifications, (not comparable).		A risk assessment must be completed that looks at the portion of the system that is affected (the scope of be the risk assessment to be defined by the integrator performing the work.)

				The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.

		Scenario 10) In an existing single or multi-robot cell, compentent(s) are modified or replaced with component(s) having different specifications, (not comparable).		A risk assessment must be completed that looks at the portion of the system that is affected (the scope of be the risk assessment to be defined by the integrator performing the work.)

				The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.





Scenario Quick Table

		

				New Cell				Repair				Move				Add/ Subtract				Modify

				#1		#2		#3		#4		#5		#6		#7		#8		#9		#10

				R/A per the Std				R/A not required				R/A on new layout/location				R/A on change point

				New Std applies				Std in effect at the time w/2 1999 reqs.								Std in effect at the time w/2 1999 reqs.



I would like to get a formal comm. vote on these items, repair & moving, as this was not a requirement before.
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Scenario Examples

		Existing Equipment Scenario Examples

		Scenario 1) An existing equipment that had no robot is automated by adding a robot & EOAT creating a new robot cell.		This is treated as a NEW ROBOT CELL - the new part 2 robot standard applies (ANSI/RIA/ISO10218:2012-Part 2) including a risk assessment

		Scenario 2) A new robot cell is created by utilizing previously used components.		This is treated as a NEW ROBOT CELL - the new part 2 robot standard applies (ANSI/RIA/ISO10218:2012-Part 2) including a risk assessment

		Scenario 3) An existing robot(s) in a cell is/are either repaired or replaced with an comparable  robot(s).		The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.

		Scenario 4) Component(s) in an existing robot cell are either repaired or replaced with comparable components.		The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.

		Scenario 5) An existing robot cell layout is reconfigured.		A risk assessment must be completed that looks at any hazards created by the new layout or change in spatial configuration.

				The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.

		Scenario 6) An existing robot cell is moved		A risk assessment must be completed that looks at any hazards created by the new location.  The distance moved is not a factor.

				The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.

		Scenario 7) In an existing robot cell, 1 or more robots are added or removed.		A risk assessment must be completed that looks at the portion of the system that is affected (the scope of be the risk assessment to be defined by the integrator performing the work.)

				The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.

		Scenario 8) In an existing robot cell, 1 or more components are added or removed.		A risk assessment must be completed that looks at the portion of the system that is affected (the scope of be the risk assessment to be defined by the integrator performing the work.)

				The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.

		Scenario 9) In an existing single or multi-robot cell, 1 or more robot(s) are modified or replaced with robot(s) having different specifications, (not comparable).		A risk assessment must be completed that looks at the portion of the system that is affected (the scope of be the risk assessment to be defined by the integrator performing the work.)

				The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.

		Scenario 10) In an existing single or multi-robot cell, compentent(s) are modified or replaced with component(s) having different specifications, (not comparable).		A risk assessment must be completed that looks at the portion of the system that is affected (the scope of be the risk assessment to be defined by the integrator performing the work.)

				The Standard in effect at time of installation of the original cell applies and  must comply with the minimum criteria as described in ANSI / RIA 15.06-1999. Additionally, perform a function check to confirm the system performs as expected.



I would like to get a formal comm. vote on these items, repair & moving, as this was not a requirement before.



Scenario Quick Table

		

				New Cell				Repair				Move				Add/ Subtract				Modify

				#1		#2		#3		#4		#5		#6		#7		#8		#9		#10

				R/A per the Std				R/A not required				R/A on new layout/location				R/A on change point

				New Std applies				Std in effect at the time w/ 2003 reqs.								Std in effect at the time w/2003 reqs.
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