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What We Will Cover

What is EMOC?

Why do it?

How do we do it?

Conclusion
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SECTION 1
What is EMOC?
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What is EMOC?

In Line Groups define:
What does EMOC mean to you?
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Linde's View on EMOC

EMOC is a process designed to ensure that no changes are made to a plant, equipment,
control systems, process conditions, or process/process equipment operating
procedures, quality without authorization from a responsible person.

An engineering change is any modification (alteration or changes to existing),
improvement (addition to existing) or substitution (replacement of existing) that
deviates from the original design specifications or standards.

05/10/2011 FuBzeile 5
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What EMOC does... L. HERE
Linde LienHwa

EMOC ensures that modifications are*:
— Clearly defined prior to implementation

— Evaluated for Safety, Health, Environment
and Quality (SHEQ) impact

— Reviewed for technical compliance,
efficiency, and suitability (by a Competent
Person)

— Documented and Approved; and

— Managed in a way that meets
requirements for SHEQ management
systems

* Whether they are Planned or Urgent

05/10/2011 FuBzeile 00000000000 6
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Why is EMOC important?

Ensures the changes we make at our plants are managed and properly implemented
which eliminates risk at our sites ultimately preventing incidents

We are still having incidents where EMOC is a root cause!

05/10/2011 FuBzeile 00000000000 8
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Case Study — Oxygen Deficient Atmosphere Exposure WIS
k=" | Linde LienHwa

DESCRIPTION OF INCIDENT

On Friday, November 3, 2006, an Operations Technician entered an MCC room as part
of their routine operational checks. After entering the MCC, the technician heard
flowing gas, but assumed it was just flow going through a temporary analyzer
installation he noticed in the MCC. After approximately 20-30 seconds, he felt
lightheaded and dizzy, and immediately exited the MCC. Upon further investigation it
was found that the analyzer exhaust was not routed to a safe location outside the room
and was venting N2 into the MCC room.

The temporary analyzer was installed in the MCC of the site, by the customer, in order
to re-qualify the N2 pipeline for use and keep the analyzer from being exposed to the
outside weather.

05/10/2011 FuBzeile 9
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On-site Hazard Triangle WIS
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Personnel exposed to 02 deficient
atmosphere loses consciousness

not found and dies Fatal ~_

Personnel exposed to O2 deficient .

atmosphere loses consciousness Major \

falls w/Major Injury and removed (LWCs) Outcomes
from room (No Control)

Personnel exposed to 02 deficient P

atmosphere loses conscioushess =——> Recordable |I‘I]UI‘IeS

falls w/Minor Injury exits room (MTCs)

Personnel exposed to 02

deficient atmosphere —_— . . .
without injury Near- Misses or First Aid
N2 analyzer venting to

unsafe location —) Hazards

Lack of Compliance to - Unsafe Acts

EMOC procedures - People Created
H Unsafe Conditions
Inputs
(control)

DDDDDDDDDDD

B-5




100TPDA04028-B

100TPDA04028-B
Basic Investigation: eSO

Key Findings k=" | Linde LienHwa

This incident would not have occurred if full EMOC had been followed
— The installation of the analyzer created an unsafe condition

05/10/2011 FuBzeile 11
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How could EMOC have WIS
prevented this at the On-site? k=" | Linde LienHwa

The N2 Atmosphere was present because the:

— the analyzer was installed in an enclosed room

— The analyzer was not venting to a safe area (piped outside the room)

EMOC procedures would have:
— Identified the risk from N2 venting from the analyzer into the room
— Ensured the analyzer was vented outside the room to a safe area

— Alerted operations to a temporary system installed on the process Considered the
possible consequences of operator error

05/10/2011 Fubzeile goooooooooo ’
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SECTION 3
EMOC requirements

How Do | Do 1t?
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EMOC requirements b
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IMS-04-15-GAM
— Main Player in the EMOC Process
— EMOC Process

— Categories of changes

— Major, Minor, Urgent/emergency
— Approvals
— Documentation and Recordkeeping

05/10/2011 FuBzeile 15
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Main Players in the EMOC Process B b
k=" | Linde LienHwa

Initiator (Applicant)
— Any person who identifies the need for a change

Nominated Responsible Person (NRP) - Local

— Any person defined by the business to manage the EMOC process at the Local level and
approves minor EMOC’s

Engineering Change Manager (ECM) - Central

— Any person defined by the business to manage the Major EMOC process at a Central
level, assigns technical specialists to review applications, and approves Major EMOC’s

Technical Specialist

— Any person defined by the business with technical expertise to assess the suitability of a
proposed change within a specific area (i.e. Medical, Process Safety, Fuel Gases, CO2,
etc.)

05/10/2011 Fubzeile goooooooooo ’
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The EMOC Process is as easy as this! b
Linde LienHwa
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All changes start the same b
Linde LienHwa

An initiator/applicant must identify the need for a change

It is then submitted to the “NRP” to determine which of the change categories
apply, based on:

— Assessment of risk

— Complexity

— Level of competence of the NRP

— Guidelines for Minor and Major change

The NRP will assign one of these categories:
— Planned Minor

— Planned Major

— Emergency or Urgent Minor

— Emergency or Urgent Major

05/10/2011 Fubzeile goooooooooo !
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Next Steps - Minor EMOCs

The NRP completes the Risk Assessment Checklist and @ @
either approves change or rejects change emocHifg—  emocHt—

— Input may be obtained from Technical Specialists (as
applicable)

— Conditions or restrictions may apply —
If approved the change is logged in the EMOC log &
Change is implemented

Documentation and Training is updated (as applicable)
EMOC is closed on EMOC log

w

EE FLOWCHART
FOR DETAILS

05/10/2011 FuBzeile 19
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Next Steps - Major EMOCs

The NRP completes the Major MOC Application and
Risk Assessment and logs on EMOC Log

The NRP submits the application and all supporting S—
documentation to the ECM for approval -

The ECM reviews the proposed change and sends for
review by appropriate technical specialists (if
necessary)

Based on the review the ECM either:

— Approves unconditionally

— Approves with Conditions/Restrictions

— Rejects / Return for Further Work

w

EE FLOWCHART

FOR DETAILS
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Next Steps Major EMOC (cont.)

If approved the change is implemented
— A PSSR must be completed before start up

Documentation and Training is updated (as applicable)

EMOC is closed on EMOC log

w

EE FLOWCHART
FOR DETAILS
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What is different for an Emergency/Urgent EMOC? b
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The Initiator verbally contacts either the NRP or the ECM

The type of change is determined (Minor or Major)

Verbal approval to implement the change is given by the
NRP (Minor) or the ECM (Major)

The change is implemented based on the conditions of
the verbal approval and the NRP notifies relevant line
management within 24 hours

The change is then processed like a planned EMOC and
sent for documented review based on the type of change
(Minor or Major)

w

EE FLOWCHART
FOR DETAILS
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Temporary Changes b
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Treated the same as a permanent change

Must have an agreed end date

Confirmation of removal at the end of the agreed period
— Temporary changes MUST NOT become permanent just through the passage of time!!!

— Further approval is required if continuation is wanted at the end of the originally approved
time period or circumstances

05/10/2011 FuBzeile 23
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Approvals L f&fﬁﬁ%%
inde LienHwa

Again, every EMOC must be approved by a competent authority

— Minor EMOC situations are approved locally
— Major EMOC situations are subject to central approval
— Emergency or Urgent situations have a “fast-track™ system

Some additional approvals may be required based on the change
— Medical (Validated) Processes

— Changes affecting waste water, air emission points affecting permitting/exemptions,
SPCC (oil spill) certifications and/or any permits, exemptions, plans or approvals affecting
environmental compliance.

05/10/2011 Fubzeile goooooooooo !
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Worked Examples_ L | B
(EMOC Case Studies) =" Linde LienHwa

IN THE FOLLOWING CASES ANSWER:

Does EMOC apply? if so, what category?

What requirements might be applied through EMOC procedures?

05/10/2011 FuBzeile 25
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W
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Worked Example (1)

A cylinder filling line is to be extended

— no change in product or pressure

— using same parts as currently used

— under the control of the local site engineer

Does EMOC apply? if so, what category?

AND

What specific risks need to be addressed?

What requirements might be applied through EMOC procedures?

05/10/2011 Fubzeile goooooooooo ;
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W
(EMOC Case Studies) I-I' Linde LienHwa

Worked Example (2)

The site concreted yard is to be extended

— using an approved contractor

— only for use for storing cylinders

— in accordance with central business growth plans

Does EMOC apply? if so, what category?

AND

What specific risks need to be addressed?

What requirements might be applied through EMOC procedures?

05/10/2011 FuBzeile 27

100TPDA04028-B

THEEMTE
(EMOC Case Studies) I-I' Linde LienHwa

Worked Example (3)

The site offices are to be refurbished

— using approved contractors

— only for office staff activities

— under the control of the site operations manager

Does EMOC apply? if so, what category?

AND

What specific risks need to be addressed?

What requirements might be applied through EMOC procedures?

05/10/2011 Fubzeile goooooooooo ;
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Worked Example (4)

Following an ignition, an old (but critical) medical oxygen fill rig needs repair.
— parts are available from modern designs
— the site has a competent engineer in place

Does EMOC apply? if so, what category?

AND

What specific risks need to be addressed?

What requirements might be applied through EMOC procedures?
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SECTION 4
Conclusion
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NObOdy knows Process engineer

everything!!!

Site manager

The “safe” area

Instrument/electrical

05/10/2011 FuBzeile

engineer
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How Are you Doing?

Question 1:
“How effective is EMOC currently within your business operations?”

Question 2:
“What do you needs to be done differently?”

05/10/2011 FuBzeile Ogooooooooon
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Summary b
=" Linde LienHwa

Not managing change will lead to incidents including fatalities

EMOC is very important for both Linde and you

Compliance with EMOC requirements is not only the moral thing to do it is Mandatory

The process is described in LiMSS standard IMS-04-15-GAM has requirements and
actions that apply to you

What Questions Do You Have?

05/10/2011 FuBzeile

Thank you for your attention !
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Purpose & Scope

Define Deviation & OOS

Flow Chart of Non-conformance
Responsibilities

Disposition Options
Conclusion
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Purpose L | BEEHE
Linde LienHwa

> To specify the requirements for the effective identification,
segregation, documentation, evaluation/investigation and
disposition of non-conforming product or equipment supplied or
used by Linde Gas.

» This covers any non-conformance detected up to the point of
supply.

> To define the responsibilities and authorities for dealing with non-
conforming product or equipment.

100TPDA04028-B

HIEREE
e Linde LienHwa

The scope applies to identify and /or process product or
management system non-conformance.

The scope of activities includes:

« hon-conforming starting materials (bulk/cylinder products used for
manufacturing a finished product).

« non-conforming packaging materials (including cylinders, valves
and labels).

« non-conforming purchased equipment/medical devices (for both
Linde use and customer supply).

- non-conforming manufactured equipment/medical devices.
« non-conforming bulk products up to supply to the customer.
« non-conforming cylinder gases up to supply to the customer.

DDDDDDDDDDD
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Define Deviation & O0S

Process Cleaning Support System Computer Method
Validation Validation Validation Validation Validation
I I | |
¥
i Out of
Deviation Specification

Failure Investigation

v
CAPA
v

Re-Validation € Change control
Risk Management

100TPDA04028-B

Treatment of in-process deviation WIS
Linde LienHwa

> Timing : over internal control limit (temperature, pressure,
concentration, impurity...)

> Record on “ Treatment of in-Process Deviation form”(LPOE-0901-5)
> Root cause finding and corrective action
> Validation

» Training ﬁ

e
7
£
=
i
A
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Product/Equipment/
Material Checked
against Acceptance
Criteria

e ormin e Continue to next
g; g 7 planned activity

Reconfirm Result
(Recalibrate test
equipment if applicable &
Retest same sample

Record Non- f Yes

= Conforming

Conformance

I ow C h a rt 100TPDA04028-B

TR
of Non-conformance Record Non- I." Linde LienHwa

Conformance

Quarantine Non- Is tpeasrttegflgem Quarantine Non-

conformance Item - [N SIS conformance Batch

o

o
N

Decide Upon Request authorization
Action Required | M from QP For retest of
T =l batch using increased

i sample size

Perform
Authorized actions Retest
- Samples
~ conforming

e
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Responsibilities -I L | BEEsiE
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» Site Quality Representative (Down stream)

— There must be a nominated person for each site responsible for:

 ensuring suitably identified segregation areas are established for
non-conforming product

- initiating the corrective action process by recording the non-
conformance using the relevant documentation

« reviewing and evaluating documented non-conformity

- investigating and closing out of non-conformance

- training staff in the process of handling non-conformity

« managing the disposition of hon-conforming material

« notifying senior management of serious non-conformity

« notifying the Supply Quality Representative of any non-conformances
related to the quality of purchased goods or services.

100TPDA04028-B
esponsibilities -lI L | mEe
Linde LienHwa

» Supply Quality Representative (Up stream)

— There must be a nominated person within each Region to be
responsible for the overall management, investigation and corrective
action of non-conforming quality critical purchased material and

services.
@ RERBEMFB?
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Common Principles Tk
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+ Segregation of Non-Conforming Product

— Non-conforming product or equipment must be clearly identified
with tags/labels indicating the reason for the non-conformance and
should be isolated from accepted product in the designated area.

— Where it is appropriate to have a separate segregation area this
should be clearly identified.

. agm . 100TPDA04028-B
Disposition Options T
Linde LienHwa

The Site Manager and the Site Quality Representative will determine
the actions for disposition, when non-conforming product is
investigated and confirmed. The following disposition options may
be used:

Product re-confirmed within specification
Down Grade

Rework/ Reclaim

Reject/ disposal — %1 LO ~ GO2

Supply of Non-Conforming Product

YV V V VYV V
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Disposition Options - L e
Product re-confirmed within specification k=" Linde LienHwa

If the product is confirmed to be within specifications:

- Document any investigation/corrective actions

- If the measurement device was at fault:

- record the problem

- tag the device with an Out of Service tag

- arrange for measuring device repair/recalibration or replacement

100TPDA04028-B

Disposition Options — L | s
Down Grade =" Linde LienHwa

Re-grade as a lower purity product, or as an alternative product.
Where the medical product is outside the market authorization
specification it can only be downgraded to a nhon medical
application.

Note: An example would be if a bulk oxygen tank failed against the
medical specification but was still within specification for industrial
requirements.

DDDDDDDDDDD
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Disposition Options — WS
Rework/ Reclaim =" Linde LienHwa

When authorized the product may be reworked/reclaimed by:
« venting or blowing down contents to adjust pressure or weight.

- topping up contents with more product where allowed by local
procedures and filling controls.

100TPDA04028-B

Disposition Options — WS
Reject/ disposal k=" | Linde LienHwa

Rejected product must be discarded safely in a controlled manner in
accordance with documented procedures.

® Non-flammable/non-toxic gases may be disposed of by venting to
atmosphere using approved equipment, where appropriate.

® Bulk tankers/containers must be purged after product disposal
has been performed and before returning to service.

DDDDDDDDDDD
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Disposition Options — L B
Supply of Non-Conforming Product =" [ Linde LienHwa

In exceptional circumstances, product that does not meet the
predetermined specification may be used to maintain product supply where
there is no risk to the customer or patient.

This may only be allowed if it is acceptable to the customer and if
applicable, with prior authorization from the Regulatory Authority.

This must be documented on a Deviation Authorization which includes:
- details of acceptance by the customer

- name of the contact person at the Regulatory Authority.

- dates of notification and acceptance.

- a written statement that the product has been accepted.

100TPDA04028-B

Records L HhZERR
Linde LienHwa

All non-Conformance must be recorded.

> Records should be produced for all non-conforming HEREEES
product/equipment/materials detailing:

» description of the non-conforming item.

« batch/part number (where applicable).

- Purchase Order/supplier details (where applicable).
- details of the non-conformance.

- results of investigation.

- corrective/preventive actions taken.

The above records are mandatory for medical products and
medicinal devices.

DDDDDDDDDDD
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> Record Analysis

® Non-conformance records must be stored to enables periodic
analysis and trending of the results by category, products and root
cause. This should be carried out at least annually to establish
appropriate and effective corrective and preventive actions have been
undertaken.

® This periodic analysis is one of the major parts of the Corrective
and Preventive Action program (CAPA) the outputs from which are
assessed during Product Quality Reviews and Management Reviews.

> Record Retention

Non-conformance records, analysis of non-conformance data and
details of actions taken must be retained for a minimum of 3 years.

Thank you for your attention
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Purpose L | BEERE
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» To specify the requirements for the effective identification,
segregation, documentation, evaluation/investigation and
disposition of non-conforming product or equipment supplied or
used by Linde Gas.

» This covers any non-conformance detected up to the point of
supply.

> To define the responsibilities and authorities for dealing with non-
conforming product or equipment.

100TPDA04028-B
L HERE
Linde LienHwa

The scope applies to identify and /or process product or
management system non-conformance.

The scope of activities includes:

« hon-conforming starting materials (bulk/cylinder products used for
manufacturing a finished product).

« non-conforming packaging materials (including cylinders, valves
and labels).

« non-conforming purchased equipment/medical devices (for both
Linde use and customer supply).

- non-conforming manufactured equipment/medical devices.
« non-conforming bulk products up to supply to the customer.
« non-conforming cylinder gases up to supply to the customer.
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Define Deviation & O0OS

Validation Process Product
I | I
¥
i Out of
D .
S Specification
Failure Investigation
CAPA
Re-Validation € Change control
Risk Management
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Treatment of in-process deviation

> Timing : over internal control value (temperature, pressure,
concentration, impurity...)

> Record on “ Treatment of in-Process Deviation form”(LPOE-0901-5)

> Root cause finding and corrective action and preventive action
(CAPA)

» Validation
» Training
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Flow Chart of Non-conformance L | B
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Product/Equipment/
Material Checked
against Acceptance
Criteria

e ormin e Continue to next
e g, P T planned activity

Reconfirm Result
(Recalibrate test
equipment if applicable &
Retest same sample

Record Non- Yes

Conformance R

Conforming -

low Chart 100TPDA04028-B
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of Non-conformance Record Non- I." Linde LienHwa

Conformance

Quarantine Non- Is tpeasrttegflgem Quarantine Non-

conformance Item  |NEEEEERSSSNREIH S conformance Batch

—

Decide Upon P Request authorization
Action Required [P Authorization il from QP For retest of
T RN batch using increased

- sample size

o
=

T
o

e =
R

Perform J’
Authorized actions Retest
- Samples
- .conforming

R

Accept conforming
items/batch

.
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Responsibilities -I L | Bk
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» Site Quality Representative (Down stream)

— There must be a nominated person for each site responsible for:

 ensuring suitably identified segregation areas are established for
non-conforming product

- initiating the corrective action process by recording the non-
conformance using the relevant documentation

« reviewing and evaluating documented non-conformity

- investigating and closing out of non-conformance

- training staff in the process of handling non-conformity

« managing the disposition of hon-conforming material

« notifying senior management of serious non-conformity

- notifying the Supply Quality Representative of any non-conformances
related to the quality of purchased goods or services.

mg mgEgs 100TPDA04028-B
esponsibilities -lI L | mEE
Linde LienHwa

» Supply Quality Representative (Up stream)

— There must be a nominated person within each Region to be
responsible for the overall management, investigation and corrective
action of non-conforming quality critical purchased material and
services.

@PA00000000000
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Treatment Common Principles

« Segregation of Non-Conforming Product

— Non-conforming product or equipment must be clearly identified
with tags/labels indicating the reason for the non-conformance and
should be isolated from accepted product in the designated area.

— Where it is appropriate to have a separate segregation area this
should be clearly identified.

100TPDA04028-B

HIEREE
Linde LienHwa

Disposition Options

The Site Manager and the Site Quality Representative will determine
the actions for disposition, when non-conforming product is
investigated and confirmed. The following disposition options may
be used:

» Product re-confirmed within specification

A\

Rework/ Reclaim
> Reject/ disposal

@PA00000000000
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Disposition Options - L B
Product re-confirmed within specification k=" Linde LienHwa

If the product is confirmed to be within specifications:

- Document any investigation/corrective actions

- If the measurement device was at fault:

- record the problem

- tag the device with an Out of Service tag

- arrange for measuring device repair/recalibration or replacement

100TPDA04028-B

Disposition Options — L B
Rework/ Reclaim k=" | Linde LienHwa

When authorized the product may be reworked/reclaimed by:
« venting or blowing down contents to adjust pressure or weight.

- topping up contents with more product where allowed by local
procedures and filling controls.

@PA00000000000
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Disposition Options — -
Reject/ disposal k=" | Linde LienHwa

Rejected product must be discarded safely in a controlled manner in
accordance with documented procedures.

® Non-flammable/non-toxic gases may be disposed of by venting to
atmosphere using approved equipment, where appropriate.

® Bulk tankers/containers must be purged after product disposal
has been performed and before returning to service.

100TPDA04028-B
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Records

All non-Conformance must be recorded.

> Records should be produced for all non-conforming RS
product/equipment/materials detailing:
» description of the non-conforming item. @
« batch/part number (where applicable).
- Purchase Order/supplier details (where applicable).
- details of the non-conformance.
- results of investigation.
- corrective/preventive actions taken.

The above records are mandatory for medical products and
medicinal devices.
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> Record Analysis

® Non-conformance records must be stored to enables periodic
analysis and trending of the results by category, products and root
cause. This should be carried out at least annually to establish
appropriate and effective corrective and preventive actions have been
undertaken.

® This periodic analysis is one of the major parts of the Corrective
and Preventive Action program (CAPA) the outputs from which are
assessed during Product Quality Reviews and Management Reviews.

> Record Retention

Non-conformance records, analysis of nhon-conformance data and
details of actions taken must be retained for a minimum of 3 years.

Thank you for your attention !
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