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1 Hazardous Energy Control 
1.1 Purpose  
1.1.1 This procedure provides minimum guidelines for servicing and maintenance of machines and equipment in which the unexpected energization or startup of the machines or process equipment, or release of stored energy, could harm employees.  
1.2 Scope

1.2.1 This procedure applies to all INEOS employees, contractors, and visitors conducting servicing and/or maintenance work on machines and process equipment. 
1.3 References

1.3.1 References used in this procedure are included in section 4. 
1.4 Definitions
1.4.1 Definitions used in this procedure are included in Attachment A.
1.5 Roles and Responsibilities

1.5.1 Roles and Responsibilities associated with executing this procedure are included in Attachment B. 
2 Procedure

2.1 General 
2.1.1 Normal production operations are not covered by this procedure unless such operations require an employee or contractor to remove or bypass a guard or other safety device; or an employee is required to place any part of his or her body into the point of operation on a machine or piece of equipment. 
NOTE: Emergency operations shall be conducted in accordance with SOP and are not covered by this procedure. 
2.1.2 This procedure does not apply to work on cord and plug connected electric equipment where hazardous energy is controlled by unplugging the equipment and the cord is under exclusive control of the employee performing servicing or maintenance work. 
2.1.3 This procedure does not apply to Hot Tap work or working on live systems. 
2.1.4 Equipment isolated in accordance with this procedure shall only be valid for one year. Energy isolations that extend beyond one year are considered mothballed and are not covered by hazardous energy control. 
2.1.5 Safety devices SHALL be isolated in accordance with site Safety Bypass Procedure ID 01.10. 
2.1.6 Minor tool changes and adjustments, and other minor servicing activities, which take place during normal production operations, are not covered by this standard if they are routine, repetitive, and integral to the use of the equipment for production. Servicing work activities listed below: 
	· Tightening Packing
	· Lubricating fixed points

	· Tightening Seals
	· Adding Oil to bubblers/reservoirs

	· Re-torquing Bolts
	· Oil Analysis

	· Hot Bolting
	· Re-lamping

	· Vibration Check
	· Voltage and Amperage Checks

	· Temperature Check on bearings
	· Instrument Calibration if it does not require opening process equipment.


2.1.7 The control of hazardous energy shall be applied through the utilization of an Energy Isolation List (EIL) per this procedure. The only exception to utilizing an EIL shall be the application of direct control.    

2.1.8 Upon replacement, major repair, renovation, or modification of machine or process equipment, and whenever new machines or equipment are installed, energy isolating devices shall be designed to accept a lockout device. 

2.1.9 Lockout devices (i.e., isolation ties, cables, etc.) shall be singularly identified, shall be the only devices used for controlling energy and SHALL NOT be used for other purposes. 
2.1.10 The following-colored isolation ties are approved for hazardous energy control only:
Red – Operations Representative 
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2.1.11 The following-colored verification ties are approved for hazardous energy control only:

Blue – Qualified Electrician
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Yellow – Work Group Representative 
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2.1.12 The selected isolation ties for hazardous energy control represent an isolation point and SHALL NOT be tampered with at any time while work is being conducted. 
2.1.12.1 Red isolation ties hold an energy isolating device in a safe position to prevent the energizing of a machine or equipment. Red isolation ties shall be applied to isolation valves, drain/vent valves, pathway valves, blinds, electrical breakers, and start/stop switches.
2.1.12.2 Red isolation ties shall be installed in a manner that prevents the manipulation of the isolation device.  

2.1.12.3 Red isolation ties visually indicate that an isolation point is secured in the correct position and has been verified by an operation representative

2.1.12.4 The removal of isolation ties shall only be conducted with the approved cutting pliers only. 
2.1.12.5 Blue verification ties shall be installed to isolation devices that expose the worker to voltage (i.e., exposed wires).
2.1.12.6 Blue verification ties visually indicate that a qualified electrician has verified zero energy. 

2.1.12.7 Yellow verification ties shall be utilized to provide control for the maintenance crew conducting work on the isolated system. Yellow verification ties shall be installed at each location where a red and blue zip isolation tie has been installed.

2.1.12.8 Yellow verification ties visually indicate the Work Group Representative has verified isolation device is holding in the correct position. 

2.1.13 The selected isolation ties shall be rated to sustain environmental conditions throughout duration of hazardous energy control and rated for a breaking point of at least 175 pounds. 
2.1.14 Isolating a system from hazardous energy shall be determined utilizing the Energy Isolation Risk Assessment. Refer to Attachment D.
2.1.14.1 The Hazardous Energy Control Risk Assessment shall determine the level of isolation required to prevent the workers from coming into contact with hazardous energy.
2.1.14.2 In the event a lower level of isolation than what is required by the Risk Assessment becomes necessary, it shall first be approved by the Site Director. 
2.1.15 All energy sources associated with the equipment to be worked on shall be isolated in a manner to prevent any form of hazardous energy from reaching or reaccumulating at the location of work.

2.1.16 All isolation types shall be installed as close to the work location as practical. 
2.1.17 Blinding is a positive isolation that utilizes a physical barrier to effectively isolate hazardous energy.  

2.1.17.1 Blinds shall be designed to completely cover the bore and be capable of withstanding the maximum pressure of the pipe, line, or duct without leakage beyond the plate.

2.1.17.2 Caps and plugs may be installed on tubing and shall be identified as blinds. 
2.1.17.3 Blinds shall be utilized for Confined Space Entry unless the installation of a blind is not feasible for equipment isolation. In the event blinding a confined space cannot be achieved, air gapping shall be utilized.  
2.1.18 Air Gapping is a positive isolation method that utilizes a physical gap to isolate hazardous energy. Air gapping shall be conducted in a manner that does not allow hazardous energy to enter the work location.

2.1.18.1 Rolling out/Removing valves or spool pieces, misaligning pipe, disconnecting tubing, etc.

2.1.19 Double Block and Bleed is a proven isolation method that allows the operations representative to verify the system is clean through a bleed valve. Double Block and Bleed shall be the default when isolating equipment in toxic, corrosive, flammable, and high pressure/temperature. 
2.1.20 Single Block and Bleed is a proven isolation method that allows the operations representative to verify the system is clean through a bleed valve.

2.1.21 Periodic inspections of hazardous energy control jobs shall be conducted to ensure this program is being followed and hazardous energy is controlled. 

2.2 Energy Isolation Risk Assessment
2.2.1 The Operations Representative shall follow the Equipment Isolation Risk Assessment to determine the minimum level of equipment isolation for safe separation from hazardous energy. 
2.2.2 The Operation Representative shall identify the scope of work and determine the isolation envelope.  
2.2.3 The assessment shall identify the proper isolation types to utilize based on the work scope. 
2.3 Equipment Preparation  
2.3.1 The Operations Representative shall utilize the maintenance job scope to determine the extent of the isolation envelope in order to remove hazardous energy from the location where work will be executed.
2.3.2 Every effort shall be made by the Operations Representative to eliminate all hazardous energy from equipment/system to be worked on to achieve a zero-energy state.

2.3.2.1 All process feeds which can enter/exit the work location as well as utility feeds (i.e., air, N2, steam, water, oil, etc.) shall be identified and isolated against.

2.3.2.2 The operations representative shall verify hazardous energy removal through atmospheric monitoring regardless of isolation type.

2.3.3 Associated equipment SHALL NOT be left at risk as a result of hazardous energy control. 

2.3.3.1 Process material which reacts with ambient temperatures SHALL NOT be left stagnant in associated process equipment.

2.3.3.2 Cleaning agents which react violently with process material shall be controlled to prevent contact with process material. 

2.3.4 Process equipment and/or systems shall be shut down by a qualified operator in accordance with the associated SOP.
2.3.4.1 Electric breakers shall be placed in the on or off position by a qualified operator. The qualified operator shall install a red isolation tie to the breaker in a manner that prevents the operation of the electrical breaker. 

2.3.4.2 If necessary, racking in and out of breakers shall be performed by qualified electricians.  

2.3.4.3 Start/stop switches at the location of work to be performed shall be placed in the off position utilizing the keeper pin by a qualified operator. The qualified operator shall install a red isolation tie to the keeper pin in manner that prevents the operation of the start/stop switch. In the event a start/stop switch is not equipped with a keeper pin, the qualified operator shall install a red isolation tie to the start/stop switch in a manner that identifies the start/stop switch is isolated and SHALL NOT be manipulated. 

NOTE: Start/Stop switches SHALL NOT be used as standalone isolation devices for electrical energy. 

2.3.4.4 Isolation inlet and outlet valves shall be closed by a qualified operator. The qualified operator closing the valve shall install a red isolation tie to the valve in a secured manner that prevents manipulation of the valve.

NOTE: Chain Actuated Valves: A red isolation tie may be used to secure the chain in a manner that prevents the operation of the valve once isolated.   

2.3.4.5 Pathway valves located within the isolated system shall be isolated by a qualified operator. The qualified operator shall install a red isolation tie to the valve in a secured manner that prevents the operation of the valve.

2.3.4.6 Pneumatic or hydraulic actuated valves used for hazardous energy control shall be fail closed. The valve actuator shall be physically disabled, to prevent valve operation. Pneumatic and hydraulic actuated valves shall have the air or hydraulic supply isolated, and pressure bled off. Isolated air/hydraulic supplies to actuated valves shall have a red isolation tie installed. 
2.3.4.7 Fail open valves may only be used per Shift Managers approval and shall be configured in a manner that holds the valve in the closed position throughout duration of energy isolation. 
2.3.4.8 The Operations Representative shall install a red isolation tie on any installed blinds to verify a positive isolation to the system or equipment.
2.3.4.9 The Operations Representative shall install a red isolation tie on any air gaps utilized in energy isolation to verify a positive isolation to the system or equipment. Red isolation ties may be attached to flange. 
2.3.4.10 Any radiation source installed to any piece of equipment shall have the source fully shielded (shutter closed) and secured in the closed position by a qualified radiation technician. The operations representative shall install a red isolation tie to the lock to indicate the radioactive source has been isolated in a safe position.

2.3.4.11 For confined space entry, any radiation source shall have the shutter secured in the closed position with a lock. A qualified radiation tech shall verify a loss of signal at the source utilized a radiation survey meter.   

2.3.4.12 Upon installation of red isolation ties, the Operations Representative shall try the isolation device to verify the isolation is holding in the correct position.    

2.3.5 The Operations Representative shall release all stored energy from the process equipment and/or system by depressurizing, opening drain/vent valves, and bleeding down energy.

2.3.5.1 Drain/vent valves utilized to release stored energy shall be opened by the qualified operator. The qualified operator shall install a red isolation tie to the drain/vent valve in a manner that prevents the operation of the drain/vent valve. 

2.3.5.2 Where release of hazardous energy cannot be verified at drains (i.e., no visual identification of process material, meter not detecting, etc.), drains shall be rodded out to ensure contents have been removed.
2.3.5.3 Utility hoses shall be disconnected.

2.3.5.4 Every attempt shall be made to prevent hazardous materials from being released to the pad or atmosphere. The Operations Representative shall coordinate efforts to ensure any hazardous material released from process equipment is contained (i.e., vacuum truck, spill containment, CD, etc.).  

2.3.6 Any job task that has the potential to expose employees to electrical voltage shall require a voltage check from a qualified electrician to verify zero energy. 

2.3.6.1 Exposed wires shall be protected from arcs and/or contacting employees. Once protected, the Qualified Electrician shall install a blue isolation tie to the wire(s) or conduit containing the wire(s) as close to the location of exposure as possible to visually indicate zero energy has been verified.  

2.4 Atmospheric Monitoring 

2.4.1 The Operations Representative shall conduct atmospheric monitoring of the process equipment to prove the contents have been removed and the equipment is safe to be worked on.

2.4.1.1 Readings shall be taken of all low/high points within an isolated system.

2.4.1.2 Readings shall be taken at any opening made to equipment to verify state of internal contents.  

2.5 Energy Isolation List (EIL)
2.5.1 Isolated equipment SHALL NOT be worked on until the hazardous energy independent verification process is complete.  

2.5.1.1 Equipment that requires positive isolation (i.e., blind installation, air gapping) may be achieved in the absence of the independent verification process so long as each isolated device is verified by the Qualified Operator and Work Group Representative.  

2.5.2 A blank EIL form is in Attachment C of this procedure. 
2.5.3 The EIL shall be utilized to coordinate all phases of the energy isolation between the equipment owner and the work group.

2.5.3.1 All areas designated as production are owned by operations and shall be isolated by a qualified operations representative.

2.5.3.2 For job tasks that require work to be performed within electrical distribution equipment, a qualified electrician shall assume ownership of the equipment and act as the Operations Representative for duration of equipment isolation.
2.5.3.2.1 For job tasks where a qualified electrician assumes ownership of distribution equipment, authorization shall first be granted by production and documented on the EIL.
2.5.3.2.2 Electrical cabinets shall not be opened until the yellow authorization to open tag is installed by a Qualified Electrician.
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2.5.3.3 All areas located outside of the production’s boundary shall be isolated by the owner of the equipment (i.e. HVAC at Admin. Is electrical, Lathe in maintenance shop is mechanical, etc.)

2.5.4 The EIL shall be initiated by the qualified operator(s) isolating the equipment. 

2.5.4.1 The qualified operator may elect to prefill the EIL prior to isolating equipment and installing isolation ties. 

2.5.4.2 The qualified operator(s) who isolates the equipment shall complete the following: 

· Isolation Tie Number – Print the isolation tie number from the zip tie into this section.

· Isolation Device Type – Print the isolation device type (i.e. valve, electrical, blind, air gap).

· Isolation Location – Print the specific location of the isolation device (i.e., inlet valve on pump 12 A)

· Isolation Position – Print the current position of the isolation device.

· Isolation ON (TRY) – Print the date the red zip tie is installed and initial signifying the isolation device has been isolated and is holding in the correct position. 
· Operations Isolating – Print name and initial.  

2.5.5 All blue verification tied points shall be listed on the EIL. 
2.5.5.1 Blue verification ties indicate a qualified electrician has verified zero energy. 

2.5.5.2 The Qualified Electrician shall print and sign his/her name in the corresponding section of the EIL. 

2.5.6 The Work Group Representative shall verify each red isolation and blue verification point on the isolated system in the presence of the Operations Representative. 
2.5.7 The Work Group Representative shall install yellow verification ties on every point containing a red or blue tie and print initials on the EIL. 

2.5.7.1 In the event the isolation point requires donning additional PPE in the absence of a walking working surface, the work group and operations representative may elect to allow the red isolation tie to also serve as the yellow verification tie to eliminate exposing multiple employees to hazards associated with tie installation. 

NOTE: These locations shall be identified on the EIL in the Not Readily Accessible (NRA) section. 

2.5.7.2 The Work Group Representative shall initial in the verification section of the EIL signifying that the isolation point has been verified.   
2.5.7.3 Once all isolation points are verified the Work Group Representative shall print, sign, and date the EIL signifying that all isolation points have been verified and the equipment is safe to work on.   
2.5.8 Integrity blinds installed on equipment by maintenance shall be identified on a separate blind sheet and attached to the EIL. The Work Group Representative shall be responsible for removing integrity blinds prior to signing off the EIL. 

2.5.9 An independent verification process shall be required in accordance with this section. 
2.5.9.1 All isolation devices identified on the EIL shall be verified by an Independent Verifier.   

2.5.9.2 The Independent Verifier shall initial each isolation device on the EIL.  
2.5.9.3 The Independent Verifier shall print, date, and sign EIL Acceptance of Equipment Energy Isolation form upon completion of verification signifying that all isolation points have been verified and the system is ready to be worked on
2.5.10 Upon completion of signatures by the Work Group Representative and Independent Verifier, the EIL Acceptance of Equipment Energy Isolation form is active and shall be retained in the EIL Complete box on the designated EIL Board.

2.5.10.1 Once the form is placed in this box, it shall not be touched by maintenance or service group employees at any time. 

2.5.11 Upon completion of the EIL Acceptance of Equipment Energy Isolation form, the Independent Verifier shall tear the Returning Equipment After All Work Has Been Completed form off and hand it to the Work Group Representative who shall store the form in the Maintenance or I&E Work in progress box.

2.5.11.1 Once the form is placed in this box, it shall not be accessed by the equipment owner at any time. 
2.5.12 Any EIL that has been isolated by the Qualified Operator ONLY, and has not been verified by the Independent Verifier or Work Group Representative shall be stored in the EIL Not Verified Box on the EIL board. 

2.5.13 Temporary grounding cables installed to equipment which can affect safe startup shall be tagged (pictured below) and logged on the Electrical Ground List (attachment E) and attached to the EIL and the Qualified Electrician shall sign onto the EIL signifying the grounds are in place. The Qualified Electrician shall be responsible for removing temporary grounds prior to signing off the EIL.
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2.5.14 If at any time during the equipment isolation it becomes necessary to change Operations or Work Group Representative, it shall be done in accordance with this section.   

2.5.14.1 The new Operations or Work Group Representative shall sign onto the Transfer of EIL Verification signifying ownership of the EIL.
2.5.15 Premade EIL shall be done in accordance with this section. 
2.5.15.1 Premade EIL shall be filled out by an operation representative or the owner of equipment.

2.5.15.2 Premade EIL shall be reviewed by qualified operators of the equipment or system to be isolated on each shift. 

2.5.15.3 Premade EIL shall be approved through the site MOC process. 
2.5.15.4 Once approved, the EIL shall be stored on Glicon as a protected document.   

2.6 Equipment Isolation Control Roster (EICR)

2.6.1 The Work Group Representative shall be responsible to inform the following to all employees assigned to work on isolated equipment.

2.6.1.1 The equipment is safely isolated; and

2.6.1.2 Isolation devices have been verified; and 

2.6.1.3 Equipment is safely prepared to work on. 

2.6.2 Prior to any worker performing work on an isolated system, the worker must print and initial onto the EICR located on the back of the Permit to Work.

2.6.3 By printing and initialing onto the EICR, the employee is signifying they have been informed by the Work Group Representative of the equipment isolation and are accepting the equipment has been safely prepared to work on. 

2.6.4 Modifications to the EIL SHALL NOT be allowed while an EICR is active. 

2.6.5 EICR’s shall be active throughout the time duration authorized by Permit to Work. 

2.6.6 All employees conducting work on isolated systems shall print and initial onto the EICR at the beginning of their work shift and shall initial off at the end of work shift or completion of job task. 

2.6.7 No employee shall be allowed to be signed onto more than one active EICR at any time. 

2.6.8 EICR shall be required for all equipment isolation jobs.
2.7 Multiple Employer/Craft Coordination

2.7.1 In the event multiple employers or crafts are to perform work under the same EIL, the Multiple Employer/Craft Coordination Log shall be complete.

2.7.2 Permit Acceptors shall be responsible to inform the equipment owner of their intent to perform work on an already active EIL to ensure their scope of work is protected within the isolation. 

2.7.3 Upon approval from the equipment owner, the Permit Acceptor shall print his/her employer and craft into the corresponding section of the coordination log along with a date on. 

2.7.4 The Permit Acceptor shall remain on this form until completion of the job task at which time he/she shall print a date off signifying their work is complete and their work crew shall vacate the isolated equipment.  

2.8 Isolation Modifications

2.8.1 Prior to any modification being made to an isolated system, the following actions shall be taken:

2.8.1.1 All work on the isolated system shall be stopped. 

2.8.1.2 If applicable, clear the system or equipment of tools and materials.

2.8.1.3 All employees working on the isolated system shall be notified by the Work Group Representative and removed from the job.

2.8.1.4 All employees working on the isolated system shall sign off the EICR signifying they have been informed of modifications and are vacating the job.  

2.8.1.5 The Work Group Representative shall be responsible for ensuring all workers are removed from the isolated job, signed off the EICR located on the back of the PTW, and turning in the EICR to the Operations Representative
2.8.1.6 The Work Group Representative shall be responsible for ensuring all workers identified on the Multiple Employer/Craft Coordination Log are notified of the modification. Each worker identified shall sign off the log and vacate the isolated equipment.
2.8.2 Upon confirmation of work stoppage and employee removal from the job, the Operations Representative shall assume control of the isolation and make necessary modifications.  

2.8.3 Any modification made to an EIL shall be placed in the EIL Modification Box until a Work Group Representative has been informed of the modification and had the opportunity to re-verify any changes made to the EIL.  

2.8.4 Upon completion of the modifications the Operations Representative shall sign onto the EIL verifying equipment isolation is safe to resume work.
NOTE: By signing onto the EIL as the verifier the Operations Representative assumes ownership of the equipment isolation from the original representative.  

2.8.5 The Operations Representative shall update the EIL to identify all changes to the original isolation in accordance with this section.  

2.8.5.1 The Operations Representative shall check the modification box of the EIL; and

2.8.5.2 The Operations Representative shall complete the EIL Modification form; and

2.8.5.3 The Operations Representative shall complete the Transfer Acceptance of Equipment Energy Isolation Verification form in the event he/she is not the original Independent Verifier on the EIL. 
2.8.6 The Work Group Representative shall only be required to re-verify any changes made to the equipment isolation. 

2.8.6.1 If the Work Group Representative chooses to re-verify the entire isolation, it shall be done in the presence of an Operations Representative.
2.8.6.2 If the Work Group Representative is not on site for modifications, he/she shall be notified of the modifications and re-verification shall be done in accordance with this section or a different Work Group Representative may verify the isolation and assume responsibility of the equipment isolation and complete the Transfer Acceptance of Equipment Energy Isolation Verification form.   
2.9 Return Equipment to Service 
2.9.1 Upon completion of work, the equipment shall be returned to service in accordance with this section. 
2.9.2 All workers shall initial off the EICR signifying they are vacating the job.

2.9.3 The Work Group Representative shall ensure the work area is returned to its original state prior to starting work (i.e., remove tools/material, equipment is closed/secured, guards are installed, etc.). 

2.9.4 After the Work Group Representative has verified completion of work, he or she shall verify the following:

2.9.4.1 All workers vacate the job and sign off the EICR; and

2.9.4.2 All workers have signed off the Hazardous Energy Craft/Employer coordination form. 

2.9.5 Upon verification that workers are removed from the job, the Work Group Representative shall sign the Returning Equipment After All Work Has Been Completed form signifying all workers are removed from the isolated equipment, maintenance work is complete, and maintenance is transferring complete control back to the original equipment owner. 
2.9.6 The Operations Representative shall remove all isolation and verification ties from the isolated system and initial each isolation tie off the EIL signifying the ties have been removed.  
2.9.7 Upon removal of isolation and verification ties, the Operations Representative shall follow established operating procedures to safely bring equipment or system back online.
2.10 Direct Control 

2.10.1 Certain job tasks may utilize Direct Control in place of the EIL required by this procedure in accordance with this section. 

2.10.1.1 Maintenance and servicing activities conducted by operations personnel and require the control of hazardous energy.     

2.10.1.2 Instrumentation or electrical tasks which are considered routine, repetitive, and integral to the equipment for production may use Direct Control. So long as there is an established SOP which identifies associated hazardous energy, control measures, and other health and safety considerations.

2.10.2 Direct Control may be used so long as the Direct Control measures are as safe as utilizing an EIL.

2.10.3 Direct Control shall not be utilized on equipment for which an existing EIL is in place. 

2.10.4 The employee utilizing Direct Control must be able to complete the work activity and place the equipment in or out of service or on standby status. All open process equipment must be closed before leaving the area. All isolation points must remain within line of sight throughout duration of the job. 
2.10.5 Isolation device which is not within line of sight shall require:

A red isolation tie to installed in a manner that prevents operation of the device (i.e., device is out of line of sight, device is impeded, etc.); or 

A second employee may be staged at the isolation point and shall maintain control of the isolation point so long as constant communication can be achieved. (i.e., radio communication or verbal distance).  

3 Training Requirements
3.1 General
3.1.1 Training in this procedure is required by all personnel prior to beginning any job assignment, including contract work.

3.1.2 Training topics includes, but not limited to the following:

3.1.2.1 The purpose of energy control according to this procedure 

3.1.2.2 Recognition of applicable hazardous energy sources 
3.1.2.3 Methods and means necessary for the control and isolation of hazardous energy sources. 
3.1.2.4 there is a change or new addition in equipment or processes that presents a new hazard

3.2 INEOS Nitriles Green Lake Employees

3.2.1 All authorized employees who isolate, verify, or who are required to interact with isolated equipment (i.e.  Operators, Maintenance, Inspectors, Engineers) shall receive initial training as it relates to their duties for control of hazardous energy before executing energy control. Refresher training shall be annually.
3.3 Contractor Employees

3.3.1 Contractor employers are responsible for training their employees on INEOS Nitriles Green Lake Hazardous Energy Control Procedure. 

3.3.2 All authorized and/or affect contractor employees (i.e.  Operators, Maintenance, Inspectors, Engineers) shall receive initial training as it relates to their duties for control of hazardous energy before coming to the facility and refresher training on an annual basis.

3.4 Additional Training

3.4.1 All authorized and/or affected employees are required to undergo additional training when:

3.4.1.1 audit results indicate a need
3.4.1.2 there is a significant change in the procedure
3.4.1.3 there is a change or new addition in machines, equipment, or processes that present a new hazard
3.4.1.4 there is a change job assignment where the employee has not received training on INEOS Nitriles Green Lake Hazardous Energy Control Procedure.
3.4.1.5 evidence suggests that the authorized and/or affected do not understand this INEOS Nitriles Green Lake Hazardous Energy Control Procedure or has not retained the understanding and skills required to apply this INEOS Nitriles Green Lake Hazardous Energy Control Procedure.   
3.5 Documentation 
3.5.1 The INEOS SHE Department will document and maintain INEOS Nitriles Green Lake employees’ training in the Virtual Training Assistant LMS (VTA).  
3.5.2 Contractor Employers will document and maintain their employees’ training records.  
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Attachment A: Definitions

	Term
	Acronym
	Definition

	Authorized Employee
	
	An employee who performs servicing or maintenance work on isolated machine or equipment.  

	Blinding 
	
	Blinding means the absolute closure of a pipe, line, or duct by the fastening of a solid plate (such as a spectacle blind or a skillet blind) that completely covers the bore and that is capable of withstanding the maximum pressure of the pipe, line, or duct with no leakage beyond the plate.

	Capable of Being Isolated 
	
	An energy isolating device is capable of being isolated if it has a hasp or other means of attachment to which, or through which, an isolation tie can be affixed, or it has a locking mechanism built into it. Other energy isolating devices are capable of being isolated, if isolation can be achieved without the need to dismantle, rebuild, or replace the energy-isolating device or permanently alter its energy control capability. 

	Direct Control 
	
	An alternative process utilized to control hazardous energy that does not require the utilization of an EIL. 

	Electrical Distribution Equipment
	
	Equipment that, as its primary function, facilitates the transmission of electrical energy. Examples of distribution equipment are unit substations and the power cables on the primary and secondary side of unit substations.

	Double Block and Bleed
	
	The closure of a line, duct, or pipe by closing and securing isolation ties to two in-line valves and by opening and securing an isolation tie to a drain or vent valve in the line between the two closed valves.

	Energized 
	
	Connected to an energy source or containing residual or stored energy. 

	Energy Isolating Device 
	
	A device that utilizes a positive means to hold an energy-isolating device in a safe position and prevent the energizing of a machine or equipment. Included are blank flanges and bolted slip blinds. 

	Energy Source 
	
	Any source of electrical, mechanical, hydraulic, pneumatic, chemical, thermal, radiation, or other energy. 

	Equipment Owner
	
	A representative from the department who is responsible for the overall operation and/or servicing of the equipment is to be isolated. 

	Equipment Isolation 
	
	The process by which equipment is removed from service and completely protected against the release of energy as well as material entering into a confined space by such means as: blinding; misaligning or removing sections of lines, pipes, or ducts; a double block and bleed system; isolation of all sources of energy; or blocking or disconnecting all mechanical linkages.

	Energy Isolation Complete Box
	EIL Complete
	Storage box accessible to equipment owners only located in permit room utilized for the storage of EILs which have been verified by the Independent Verifier or Work Group Representative and signify equipment is safe to work on. 

	Energy Isolation Not Verified Box
	EIL Not Verified
	Storage box accessible to equipment owners only located in permit room utilized for the storage of EILs which have not been verified by the Independent Verifier or Work Group Representative which signifies equipment is isolated but is not safe to work on.  

	Equipment Isolation List
	EIL
	A document which clearly and specifically outline the scope and techniques to be utilized for the control of hazardous energy and provide authorization to safely begin work. 

	Equipment Isolation Control Roster 
	EICR
	A document which requires the Work Group Representative to inform workers equipment has been isolated and verified to be safe to work on. Provides accountability for each employee working on an isolated system and prohibits the manipulation of an EIL while an EICR is active.  

	Hot Tap 
	
	A procedure used in the repair, maintenance, and services activities that involves welding on a piece of equipment (pipelines, vessels ,or tanks) under pressure, in order to install connections or appurtenances. It is commonly used to replace or add sections of pipeline without the interruption of service for air, gas, water, steam, and petrochemical distribution systems. 

	Independent Verifier
	
	An INEOS employee appointed by management who is capable of identifying existing and predicting hazards associated with the equipment being worked on and understands all responsibilities associated with isolation verification.  

	Isolate 
	
	The process of securing an energy isolation device, in accordance with this procedure ensures that the energy isolating device and the equipment being controlled cannot be manipulated until the isolation device is removed.  

	Isolation Device 
	
	A mechanical device that physically prevents the transmission or release of energy, including but not limited to the following: A manually operated electrical circuit breaker; a disconnect switch; a manually operated switch by which the conductors of a circuit can be disconnected from all ungrounded supply conductors, and, in addition, no pole can be operated independently; a line valve; a block; and any similar device used to block or isolate energy. Push buttons, selector switches, and other control circuit-type devices are not energy-isolating devices. 

	Work Group Representative 
	
	One who is capable of identifying existing and predicting hazards associated with the equipment being worked on and understands all responsibilities associated with isolation verification.  

	Maintenance Work
	
	Workplace activities that require the opening of process equipment and the control of hazardous energy. 

	Multiple Employer/Craft Coordination Log
	
	A log utilized to account for multiple employers/crafts working within the same isolation and ensure control of hazardous energy is maintained to encompass all associated parties. 

	Normal Production Operations
	
	The utilization of a machine or equipment to perform its intended production function.

	Operations Representative 
	
	An INEOS employee who whose job requires him/her to operate or use a machine or equipment on which servicing, or maintenance is being performed under lockout or tagout. Employee shall be qualified to safely operate the equipment and is deemed competent to remove all sources of hazardous energy.  

	Point of Operation
	
	Area on a machine or piece of equipment where work is performed upon the material being processed or where an associated danger exists during machine operating cycle.  

	Qualified Electrician
	
	One who has demonstrated skills and knowledge related to the construction and operation of electrical equipment and installation and has received safety training to identify the hazards and reduce the associated risk. 

	Servicing Work
	
	Workplace activities that do not require the opening of process equipment, removal or bypass of a guard or other safety device or require an employee to place any part of his/her body into an area on a machine or piece of equipment at the point of operation. 

	Tagout Device (Isolation Tie)
	
	A prominent warning device, such as a tag and a means of attachment, which can be securely fastened to an energy isolating device in accordance with this established procedure, to indicate that the energy isolating device and the equipment being controlled may not be manipulated until the tagout device is removed

	Verify (Try)
	
	The act of testing a machine or equipment to determine and verify the effectiveness of lockout devices, tagout devices, and other energy control measures to ensure isolation devices are holding in the correct position to control hazardous energy.

	Work in Progress Box
	
	Storage box accessible to maintenance and I&E only located in permit room utilized for the storage of EIL Return to Service Forms which signify an active EIL is in progress and Maintenance or I&E are still present on the isolated equipment.

	Work Complete Box
	
	Storage box accessible to maintenance and I&E only located in permit room utilized for the storage of EIL Return to Service Forms which signifies maintenance or I&E work is complete, all workers are removed from the job, the Work Group Representative has signed off the Return to Service form giving control back to the equipment owner.


Attachment B: Roles and Responsibilities.

	Role
	Responsibilities

	SHE Manager 
	· Maintain site hazardous energy control program. 

· Conduct and document annual hazardous energy control program audit. 

· Revise hazardous energy control program as necessary.

· Coordinate and document employee training on hazardous energy control.

· Conduct periodic inspections 

	Shift Managers 
	· Shall be responsible for designating qualified operations representatives to conduct hazardous energy control in accordance with this procedure.

· Shall ensure shift personnel receive hazardous energy control training. 

· Maintaining compliance with this procedure. 

· Ensure periodic inspections are conducted by shift personnel. 

	Site Director 
	· Ensures site compliance with all aspects of this procedure. 
· Approve deviations from this procedure. 

	Work Group Representative 
	· Responsible for verifying isolation devices are holding in the correct position and installing verification ties.

· Responsible for providing a clear job scope to the Operations Representative. 

· Coordinating with the Operations Representative to ensure isolation envelope encompasses job scope. 

· Safely returning equipment to Operations Representative upon completion of job scope. 

	Maintenance Manager 
	· Shall appoint Work Group Representative for hazardous energy control 

· Shall appoint Qualified Electricians.

· Shall ensure maintenance personnel receive hazardous energy control training. 

· Shall ensure maintenance personnel maintain compliance with this procedure.  

	Operations Representative
	· Responsible for coordinating equipment isolation with Work Group Representative to determine isolation envelope. 

· Responsible for isolating hazardous energy to ensure isolation envelope encompasses job scope provided by Maintenance Representative.  

· Responsible for verifying isolation devices are holding in the correct position.

· Removal of isolation and verification ties.  

· 

	Production Manager 
	· Shall be responsible for designating qualified operations representatives to conduct hazardous energy control in accordance with this procedure.

· Maintaining compliance with this procedure. 

· Conduct periodic inspections of hazardous energy control jobs.  


Attachment C: Equipment Energy Isolation List (EIL)

	Date:
	
	
	☐  N/A  Work Order #:
	
	EIL #: 
	
	

	Equipment Name and/or Equipment No.:
	

	Description of Work to be Performed:
	

	Operations Isolating:
	
	
	
	
	
	
	

	
	Print Name & Initials
	
	Print Name & Initials
	
	Print Name & Initials
	
	Print Name & Initials


	 ------- EQUIPMENT ENERGY ISOLATION LIST -------

	All energy sources must be isolated, and remain in the position noted below to maintain the equipment is safe to work on

	NRA
	Isolation Tie No.
	Isolation

Device Type

 (Circle)
	Isolation Location
	Isolation Position 
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ISOLATION DEVICE TYPE:    A (AIR GAP)    B (BLIND)    E (ELECTRICAL)    V (VALVE)
                                                                      DEVICE POSITION:    C (CLOSED)    O (OPEN)    D (DE-ENERGIZED) 
Attachment C: Equipment Energy Isolation List (EIL)
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	 ------- EQUIPMENT ENERGY ISOLATION LIST -------

	All energy sources must be isolated, and remain in the position noted below to maintain the equipment is safe to work on

	NRA
	Isolation Tie No.
	Isolation

Device Type

 (Circle)
	Isolation Location
	Isolation Position 
	Isolation ON

(Try)
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ISOLATION DEVICE TYPE:    A (AIR GAP)    B (BLIND)    E (ELECTRICAL)    V (VALVE)
                                                                      DEVICE POSITION:    C (CLOSED)    O (OPEN)    D (DE-ENERGIZED) 
Attachment C: Equipment Energy Isolation List (EIL)

	
	
	
	
	
	EIL #: 
	
	

	
	
	
	
	
	
	
	


	ACCEPTANCE OF EQUIPMENT ENERGY ISOLATION

	

	------- A QUALIFIED ELECTRICIAN SHALL VERIFY ALL POTENTIAL VOLTAGE IS IN A ZERO ENERGY STATE -------

	This section is to be completed by a qualified electrician ONLY when electrical work is to be conducted that has the potential to expose the workers to voltage.

	☐N/A
	
	
	
	
	
	

	
	Qualified Electrical 
Representative’s Print Name
	
	Qualified Electrical 
Representative’s Signature
	
	Date
	

	
	
	

	
	
	

	----------------------------------- ELECTRICAL DISTRIBUTION TRANSFER OF OWNERSHIP -----------------------------------

	☐N/A
	
	
	
	
	
	

	
	Qualified Electrical 
Requesting Ownership
Print Name
	
	Qualified Electrical 
Requesting Ownership 
Signature
	
	Date
	

	☐N/A
	
	
	
	
	
	

	
	Operations Representative
Transferring Ownership
Print Name
	
	Operations Representative

Transferring Ownership

Signature
	
	Date
	

	
	
	

	

	------- VERIFYING REPRESENTATIVES SHALL VERIFY ALL ENERGY SOURCES HAVE BEEN ISOLATED AND TRIED -------

	This section is to be completed AFTER THE INSTALLATION OF ALL (ISOLATION DEVICES) to ensure that all energy sources have been isolated and to ensure that equipment is safe to work on.

	☐ N/A
	
	
	
	
	
	

	
	Work Group Representative 
Print Name
	
	Work Group Representative
Signature
	
	Date
	

	☐ N/A
	
	
	
	
	
	

	
	Qualified IE Technician Representative’s Print Name
	
	Qualified IE Technician 
Representative’s Signature
	
	Date
	

	☐ N/A
	
	
	
	
	
	

	
	Independent Representative
Print Name
	
	Independent Representative

Signature
	
	Date
	


Attachment C: Equipment Energy Isolation List (EIL)

	
	
	
	
	
	EIL #: 
	
	

	
	
	
	
	
	
	
	


	RETURNING EQUIPMENT AFTER ALL WORK HAS BEEN COMPLETED

	

	------------------------------------- RETURNING ELECTRICAL DISTRIBUTION TO OWNER ------------------------------------

	☐N/A
	
	
	
	
	
	

	
	Qualified Electrical 

Returning Ownership

Print Name
	
	Qualified Electrical 

Returning Ownership

Signature
	
	Date
	

	☐N/A
	
	
	
	
	
	

	
	Operations Representative

Accepting Ownership

Print Name
	
	Operations Representative

Accepting Ownership

Signature
	
	Date
	

	
	
	

	
	
	

	
	
	

	
	
	

	------- VERIFYING REPRESENTATIVES SHALL VERIFY ALL ENERGY SOURCES HAVE BEEN REMOVED -------

	VERIFY INSTRUMENTATION CONNECTION AND VALVES ARE IN THE CORRECT POSITION BEFORE RETURNING EQUIPMENT BACK TO SERVICE

	To be completed AFTER ALL WORK/TASKS HAVE BEEN COMPLETED. 

This is to ensure that all work/tasks have been completed prior to returning the equipment back to service.

	

	☐ N/A
	
	
	
	
	
	

	
	Work Group Representative 

Print Name
	
	Work Group Representative

Signature
	
	Date
	

	☐ N/A
	
	
	
	
	
	

	
	Qualified IE Technician Representative’s Print Name
	
	Qualified IE Technician Representative’s Signature
	
	Date
	

	☐ N/A
	
	
	
	
	
	

	
	Independent Representative

Print Name
	
	Independent Representative

Signature
	
	Date
	


Attachment C: Equipment Energy Isolation List (EIL)
	
	
	
	
	
	EIL #: 
	
	

	
	
	
	
	
	
	
	


	TRANSFER ACCEPTANCE OF EQUIPMENT ENERGY ISOLATION VERIFICATION

	Qualified Representative’s Print Name
	Qualified Representative’s Signature
	Representing Workgroup
	Date

	
	
	☐ Operations ☐ Maintenance
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	☐ Operations ☐ Maintenance
	


Attachment C: Equipment Energy Isolation List (EIL)
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	 ------- MODIFICATION OF EQUIPMENT ENERGY ISOLATION LIST -------

	All energy sources must be isolated, and remain in the position noted below to maintain the equipment is safe to work on

	Isolation Tie No.
	Isolation

Device Type

 (A, B, E, V)
	Isolation Location
	Reason for Modification
	Print Name 
	Initials
	Date
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ISOLATION DEVICE TYPE:    A (AIR GAP)    B (BLIND)    E (ELECTRICAL)    V (VALVE)
                                                                            DEVICE POSITION:    C (CLOSED)     O (OPEN)    D (DE-ENERGIZED) 
	Multiple Employer/Craft Coordination Log

	EIL #

	THIS COORDINATION SHEET SHALL NOT BE USED TO DETERMINE IF A SYSTEM IS SAFELY ISOLATED TO BEGIN WORK ON. EMPLOYEE(S) PRINTING EMPLOYER NAME OR CRAFT TITLE SHALL NOT COMPLETE THIS FORM UNTIL TIME OF PTW ISSUANCE AND SHALL REMAIN ON LOG UNTIL JOB COMPLETION AND EMPLOYEE REMOVAL FROM ISOLATED EQUIPMENT.

	Employer 
	Craft
	Task
	Print Name
	Date On
	Date Off

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Attachment D: Energy Isolation Risk Assessment
	PROCESS ENERGY ISOLATION 

	Products Characteristics
	High Risk
	Medium Risk
	Low Risk

	
	
	
	(Use only for Non-hazardous products)

	
	Positive Isolation
1
	Proven Isolation
2
	Non-Proven Isolation
3

	
	Method of Isolation

	Severe Consequence Chemicals
(Aceto, Acetone Cyanohydrin (ACH), Acrylo, Ammonia, Chlorine, HCN, and Sulfur Dioxide)
	1
	2
	Not Acceptable

	Acute Toxicity, Carcinogenic, Mutagenic, Toxic for Reproduction or Sensitizing
	1
	2
	Not Acceptable

	Flammable products
	1
	2
	Not Acceptable

	Corrosive, Harmful, or Irritant Water/Steam
	1
	2
	Not Acceptable

	Non-Toxic & Non-Flammable
	1
	2
	3

	Utilities (Air, N2, Water, and Steam)
	1
	2
	3

	High-Risk Positive Isolation (1) for Confined Space

	 Physical disconnection (air gap) or spool removal and fitting of blinds,
or plug is the ONLY means of isolation permitted for Confined Space Entry

	PRESSURE AND TEMPERATURE ENERGY ISOLATION

	Product Temperature and Pressure
	Toxic 
Liquids or Gases
	Non-Toxic 
Liquids or Gases
	Flammable
 Liquids or Gases
	Non-Toxic/
Non-Flammable
 Liquids or Gases

	
	 
	Above auto-ignition temp. 
or flash pt <ambient
or LPG as defined
or H2 service as defined
	Below auto-ignition Temp
	 

	
	Method of Isolation

	Temperature ≥ 420 F
	1
	1
	1
	1

	Temperature < 420 F
	1,2
	1,2
	1,2
	1,2

	Pressure ≥ 290 PSI
	1
	1
	1
	1

	Pressure < 290 PSI
	1,2
	1,2
	1,2
	1,2

	Table Legend

	1
	Disconnect (air gap), or spool removal & blinds, or plug
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	High Risk
	Positive Isolation

	2
	Double Block and Bleed (DBB) 
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	Medium Risk
	Proven Isolation

	3
	Single Block and Bleed (SBB)
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	Low Risk
	Non-Proven Isolation
(use only for Non-hazardous products)
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	Live system
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	Equipment/process system to be isolated
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	Block valve (closed)
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Vent or bleed (valve position determined by risk assessment)
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	Blank flange or spectacle plate
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	Pressure monitoring facility


Attachment D: Energy Isolation Risk Assessment (Continued)
	ELECTRICAL ENERGY ISOLATION

	Type of Work
	Method of Isolation

	Working on or in the proximity of electrical equipment.
	1

	
	
	

	Table Legend
	

	1
	Isolation-Tie, Verified, and Try.
This isolation provides a high-integrity physical barrier between the hazard (energy) and the environment in which work is being done.
	High Risk
	Positive Isolation
	

	
	
	
	
	

	
	
	
	
	

	RADIATION/BIOLOGICAL ENERGY ISOLATION
	

	Type of Work
	Method of Isolation
	

	Working on or with radiation and biological equipment
	1
	

	Table Legend
	

	1
	Shutter and lock(combo)
Behind shielding from source: Less radiation received
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	High Risk
	Positive Isolation
	

	
	
	
	
	
	

	MECHANICAL STORED ENERGY ISOLATION
	

	Typical Situations
	Method of Isolation
	

	Air-operated valves with fail-safe (open/close) spring mechanisms
	1,2,3
	

	Fans that could be turned by wind/drafts. 
	1,2,3,4
	

	Hydraulic systems
	1,3
	

	Table Legend
	Hierarchy Levels
	

	1
	Disconnect the equipment from the energy source and release any stored energy. (e.g., disconnect hydraulic fittings; isolate pneumatic lines and bleed down)
	                     Highest
	

	
	
	
	

	2
	Install a physical barrier to control movement.  (e.g., pins to stop valves moving, chains to hold counterweights, chocks to support suspended rakes)
	 
	

	
	
	
	

	3
	Isolate the energy source and confirm isolation by testing for movement. (e.g., isolate hydraulic lines to valve and test for movement by operating a toggle switch) 
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	4
	Operations control (e.g., monitoring levels of a tank to ensure no overflow into the work area, visual check of rake movement prior to isolation to ensure no stored energy in the shaft).
	                     Lowest
	

	
	
	
	


Attachment E: Energy Isolation Flow Chart
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Attachment E: Energy Isolation Flow Chart Continued
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Attachment F: Electrical Ground List
YES





Operations shuts down, clears, and isolates hazardous energy 





Operations installs red isolation ties and initials each point on EIL





Are blinds going to be installed?





Job Scope is generated by Maintenance and delivered to Operations





NO





Operations walks down proven isolation with maintenance. 


Work Group Rep. verifies isolation points, installs yellow ties, and initials each isolation point on EIL. 





Independent Verifier completes independent verification process and initials off every isolation point  





Work Group Representative and Independent Verifier Signs EIL Indicating the EIL has been verified and work can begin  





EIL is Ready for All Work





Operations walks down proven isolation with maintenance. 


Work Group Rep. verifies isolation points, installs yellow ties, and initials each isolation point on EIL. 





After all isolation points except blind locations are verified by Operations and Work Group Representative.  


A permit is issued to install blinds. 





A red isolation tie will be installed on each blind and recorded on the EIL with the Operations and Work Group Representative initialing each point





Once all the blinds are installed the Independent Verifier will verify the complete EIL and initial every isolation point





The Independent Verifier, Work Group Representative, and I&E Representative, if necessary, will sign off the EIL indicating the EIL is verified the work can begin





Active PTWs


Work Group Rep. and operations verify all PTWs for associated equipment have been pulled and workers are removed.





Work Group Rep. and operations verify all workers have signed off Multiple Employer/Craft coordination log.





Are blinds or air gaps installed?





Job Scope Complete


Work group rep. notifies operations maintenance work is complete. 








NO





Maintenance Sign Off 


Work Group Rep. signs off EIL signifying all maintenance work is complete, all workers are removed, control of isolated equipment is returned to equipment owner.


 





Operations de-tags equipment utilizing the EIL as guidance to ensure all isolations are removed.  





EIL is Complete





EIL stays intact.


Operations walks down job with maintenance to perform a hazard assessment for blind removal or air gap makeup. 





Blind Removal or Air Gaps madeup


All blinds are removed under a PTW.   





YES
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