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-+ VP Elect — ISA Standards and Practices Board
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----- * Have you ever driven somewhere and
not remembered how you got there?
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"This is a common procedure. So to keep things
interesting, I'm going to attempt it blindfolded.”

8 Mazic ANDERZSON WIWHANDEZTOONS.COM

—
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"Don’t worry, I've done this procedure hundreds
of times without a single problem. Then again,
when you look at it like that, maybe I'm due...”

®
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Definitions

~# A particular way of accomplishing something
or of acting

-+ A series of steps followed in a regular definite
order

~# A set of instructions for a computer that has a
name by which it can be called into action

-+ A traditional or established way of doing things

Examples
-+ Installing a car battery is a simple proceaure
~+ \What is the procedure for applying for a loan?

-+  New employees are taught the proper safety
procedures

~# We must follow proper court procedure

~# An identity check is standard police procedure
-+ The procedure for treating a burn

-+ The procedure will take two hours




-+ A History Lesson - Aviation Standards
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B-17 Flying Fortress

crashed on takeoff Test pilots Standard global
- Too complicated developed checklists
- Gust lock still checklists - Preflight
engaged - In flight
- Landing

- Taxiing
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-+ Miracle on the Hudson

Flight 1549 struck a flock of birds minutes
after take-off and lost power to both engines

Capt. Chesley “Sully” Sullenberger and First
Officer Jeff Skiles ditched the aircraft in the
Hudson. All 155 occupants safely evacuated
the airliner

“The handling of the emergency and
evacuation was text book....To have safely
executed this emergency ditching and
evacuation with no loss of lives, is heroic....”

Not a miracle....but good procedure execution?

Training and adhering to procedures allowed the crew, which had never worked

together before, to execute emergency protocols flawlessly
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Preserving Procedural Knowledge

Much “procedural knowledge” is in the
heads of the most experienced
operators

They have their own tweaks that are
often not in the SOPs or are their
interpretation of an SOP

Automated procedures can capture the
knowledge of the best operator on

10,000 ‘Baby Boomers’ per day his/her best day...every day!

retiring over the next 20 years

400,000 years of experience
being lost per day

° ° ®
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« Failure in maintenance procedures cost airline $150,000 fine
« Engine cover not replaced and test run not done
» Almost cost 189 lives

Single largest factor in plant trips and
accidents is human error

Causes of Abnormal Situations

e N  ASM consortium analysis of 32 incident reports

40% o indicated the need to improve human reliability

30%. - « Majority of procedural operations failures due to
execution failures in abnormal conditions

20%

» Over half of the reports included recommendation
to improve procedural content for abnormal
conditions

10%-

0%

Human Error  Equipment Process
Failure
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-+ Transient Operations

« Disproportionate percentage of incidents
during transient operations

« Conducted infrequently during startups,
shutdowns and abnormal events

* 10% of time is spent on transient
operations yet they account for over
50% of incidents

« Deficiencies in procedures and training
cited

Scott W. Ostrowski & Kelly K. Keim, ExxonMobil Chemical Company

Chemical Processing Magazine, June 2010
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-+ Errors of Commission:
Your best
teacher is

5
X

— Performing correct step on wrong item

— Performing step incorrectly on right item

— Performing correct step at wrong time

- Errors of Omission:
— Skipping a necessary step

— Failing to communicate to a fellow

worker (spoken or written)

P. L. Clemens February 2002

®
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-+ Procedure Errors & Breakdowns

|

Root Cause Description %
Incomplete Coverage 42.7
Procedure NOT Followed 29.0
Flawed Reasoning 13.7
Incorrect Procedure 6.1

Incorrect Use of Procedure | 3.8

Inadequate Coordination | 3.1

Incorrect Data/Facts 1.5

> 5 Refineries and
Petrochem Plants

» 3 year period
» $12 million losses
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Root Cause Subcategory No. | %
Category
Procedure Followed 6 9
Incorrectly
Format Confusing 1
Details need improvement 2
Check-off Misused 3
Procedure Wrong 28 | 40
Facts Wrong 3
Situation Not Covered 25
Procedure Not 36 | 51
Followed
Procedure not used 19
No procedure 15
Procedure not available or inconvenient 1
for use
Procedure difficult for use 1

Thomas N. Williams, Jr.
ASM Consortium
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« ALL process operations in ALL industries have
procedural operations
— Normal, safe operation
— Change of state e.g. Start up, Shut down,
Transition

— Fuel source switch, adjusting to market
demands, adjust to different operating
conditions and running times, meet
regulatory compliance

* Procedures may be:
— Operator Knowledge (Tribal lore)
— Manual via Written SOP’s
— Semi-Automated
— Automated

* Procedures vary by industry/company/plant, but
they require consistent execution (SOP — Standard Operating Procedure)
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No easy answer but ASM Consortium has some suggestions

~&  Critical
~# Low frequency, highly complex, and serious consequences

-+ Reference
-+ Moderate frequency, complexity and consequences

-+ Guidelines
~+ High frequency, low complexity and minor consequences.

Everything should be made
as simple as possible,
but not f.lrr:plr:r.

Aeet Erstrn
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Display - ISA101 " |
HMI Management | |
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Take Action -
ISA106/88
Procedure/Batch
Management
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-+ Comprehensive Alarm Management (ISA18.2)

T
Philosophy
Identification  j«fmm
Rationalization
Management
¥ of
- - Change
Detailed Design Audit
Implementation
0 *t' { f )
eration
P Bd Monitoring
3 &
Assessment
Maintenance =
\. J o\ )

ISA18.2 Lifecycle

Limit alarms to what the operator has R L M

time and ability to handle
Alarm Philosophy
Alarm Rationalization

Continuous monitoring and
optimization
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Ensure the right alarms are detected
Either the operator or the system can take action
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CONTINUOUS WORK PROCESSES ’
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Design Based on Operator Tasks

Incorporate Human Factors (color, layout, navigation)
Provide Situation Awareness (trends, profiles)

Clear Indications — ltems That Need Attention
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ISA106 is a committee formed in May 2010 to develop standards, recommended
practices, and technical reports on the design and implementation of procedures
for automating continuous process operations

Published 1st Technical Report in 2013
« Models and Terminology
« Available in the ISA store at
WWW.iSa.0rg

Working on the 2nd Technical Report
« Work Processes

Work on the Standard is expected to start soon
« Use industry feedback on the technical
reports to create the standard
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TECHNICAL REPORT

ISA-TR106.00.01-2013

Procedure Automation for
Continuous Process Operations -
Models and Terminology

Approved 1 August 2013
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OperatorA's Procedure N\ Preserving Procedural Knowledge
Py Iy M (S I B Best-Practices
1D Procedure
Operator B's Procedure i L
B1I—[C > A { il -[F
A —r E—|F B2 Di
*|1b2—| D D2
Operator C's Frocedure
A R ’ C o I o T
A D AL 1 .
D1 “Having your best operators all day, every day”
D2 Y,
Capturing Best Practices Procedures
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When Things Go Wrong
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-+ Texas City Refinery — 2005

The Texas City Refinery
is now owned by
Marathon Petroleum (e

LEGEND
= Level Alarm High

= Level Alarm Low

= Leval Transmitter
D

= Pressure Transmitter

Safetly Relief Valves lift

Blowdown
e Tty oo
hydrocarbons
to the
atmosphers
Blowdown
LT shows level
10 feet and
falling
Procedures not followed — why?
Operator distraction, inexperience or overload?
° ° ®
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-+ Lack of Procedures in Texas City?

« Faulty hard wired alarm not repaired (no
work order)

« DCS high level alarm acknowledged and
ignored

« Liquid was over the top level tap at start up

« Control valve was closed in ‘Manual’

 Start up procedure required the valve to be
50% open and in ‘Auto’

« During early start up SOP indicated this is
the only way to control splitter level

« Burners turned on prior to establishing
rundown

« Heat up ramp rate 50% higher than in SOP

9 feet

6.5 feet

Mogford Report cited 4 critical factors including:

Raffinate splitter startup procedures and
application of knowledge and skills

° ° ®
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When Things Go Right
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-+ A refinery operations team recognized there was a large optimization
opportunity to automate a feed switch.

-+ Benefits in automating the feed switch procedure were:
— Operator workload reduced by 60%
— A 42% reduction in product yield loss
— Increased feed throughput during transition by 18%
— Reduced feed switch transition time by 36%

== [lanual === Automated

70
§ 50 / \
g 40 7 \\
g 3 — S
@ 20 /,.—l?‘g-‘ ——————%

10 \
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0 1 2 3 a 5 6 7 8

Hours into Feed Switch (hr)

Console Operator Moves per Hour Comparison from paper “Improving Refinery Unit
Transitions Using Process Automation Technology in a base Oil Hydroprocessing Facility.
AIChE Spring 2011 Robert M. Tsai, Chevron, Richmond, CA
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- |lssue
- Gomplex acrylic acid plant
- Startups, load changes and other operational challenges required
highly skilled workers

-+ QOperators needed to adjust 70 process parameters in parallel and
monitor another 200 for reactors

- Qperators needed to adjust 15 process
parameters in parallel for columns :

-+ Start up time and quality 4 e
depended on operator skKill

~# Evonik decided to automate its
startup processes

-+ Results
— Start up of columns: 30% reduction

Start up of columns

Start up duration [h]

1 2 3 4 5 6 7 8 9 0 M 12 13 14 15 16 17

— Start up of reactors: 40% reduction :

Evonik
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-+ Japanese Oil Refinery

-+ Crude switch 2-3 times a week

-+ Efficiency very dependent on the experience
and skill of the board operator

— Skilled operator: time to reach steady state was
typically 5 hours

— Junior operator: could take over 8 hours to
reach steady state
~# Long transition times had an impact on:
— Product quality and production efficiency
— Inefficient use of utilities such as fuel gas,
power, and cooling
~+  WIith junior or less experienced operators
there was a higher incident of operational
errors resulting in abnormal conditions and
“off-spec” product
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Interviewed board operators from
different shifts
— Junior operators would typically ramp

feed temperatures at a linear rate
throughout the temperature zones

— Veterans changed the temperature ramp
depending on temperature zones
Operators typically had to make over
100 adjustments to the process in
addition to responding to false alarms
set for normal operating conditions

Procedure automation implementation

— Switchover time to very predictable 2 2
hrs regardless of operator on shift

— Control system adjustments reduced to
10 and process alarms adjusted to
operating conditions

— Increased process knowledge sharing,
reduction in operator errors, and reduced
operator training

®
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~+ |mprove safety and reliability of the
platform by reducing the likelihood and
impact of procedure related incidents
— Inadequate Procedures or Safe Work
Practices are a leading cause of incidents
on a facility
~# |mprove overall performance through
consistent execution, leading to higher

utilization, production optimization, and = e =

START @ ATTO or MAN
TEN recycle compressor ity CHDOSEMAN or ATTO 1w

extended equipment life

— Manual procedure effectiveness is mainly |
dependent on human performance
. .
— Less than optimal manual execution of e o e | |
procedures may result in an incident,
unplanned downtime, and/or slower,

MANUAL START

rougher transitions

@ o o |
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- Benefits of a Procedure Automation Application
— Supports and drives the consistent use of SOPs
— Leverages and institutionalizes the knowledge of experienced operators.
— Automate steps in the SOP to increase reliability and safety without decreasing the
importance of the operator’s role in execution
-+ Applications
— In use at existing deep water facilities in Gulf of Mexico. Applications include
compliance testing, manifold valve alignment, equipment swapping, platform startup

— Procedure Automation is being incorporated into the control system design for future
major capital projects

ous

Well Ramp Up Example of Operator
Screen for Drill Center Overview

®
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Possible Automated Startup Procedure

— First capture the knowledge of experienced operators

— Provide visual indication of procedure progress in a
flowchart — makes hand-over to next shift easier

— Include steps for manual field checks prior to startup
— Add steps to verify instruments are working properly

— Warning text that if the level indicator is maxed-out,
liquid may be present at higher levels

— Procedure should have an abnormal handling branch

— Step for automatic control valve move to 50% and Auto,
with message to operator

— Warning to the operator to establish rundown before
being able to start the burners

— Automated step to start heat-up ramping with ramp rate
limited
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« Standardize and Automate Procedures
— Capture and implement operating know-how of experienced operators
— Implement plants predefined Standard Operating Procedures
— Execute automatically for increased operating efficiency

« Improve Plant Operating Efficiency

— Increase productivity by reducing the time that operators take during
manual operation

— Reduce costs by reducing usage of energy, utilities, and materials during
manual operation

— Reduce alarms and events to allow operator to concentrate on other
activities.

« Improve Safety of Plant Operations
— Operate plant exactly as defined by the stored operating procedures
— Reduce operational errors and omissions
— Ensure optimum operating efficiency and safe operation can be maintained
— Document stored operating procedures

®
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« Successful execution and management of procedures is
Important to safe and efficient operation of continuous
process operations

« |SA106 committee has released a technical report to
document best practices in continuous process applications
and is close to releasing one on procedure management
work practices

« (Concepts of ISA 106 can and should be applied to
automating procedures in continuous process applications

conclusion
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Thanks — Questions?
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