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Upset Definition

An unplanned shutdown of critical equipment

during normal operation which may lead to
production losses.




Problem Statement

Top Management Statement:

. S
We would like a team to work on |d9[@f3ﬁhg the root
causes of the nuisance Wﬁﬁetitive upsets!
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Forming Investigation Committee

Management appointed a leader from Maintenance

Leader selected members from operations (customer),
maintenance and engineering

Committee members = 5

Op Manager Maint. Manager
I |

Team Leader

DCS Engineer  Process Engineer Electrical Engineer Mechanical Engineer




Investigation Methodology

Kickoff meeting was started by the team leader and a
Weekly meeting was scheduled which lasted for 4
hours




Investigation Methodology

Initial Review Review of Current External Personnel
of archived reports | | | Investigation system Benchmarking Interviews




Investigation Methodology

B INSTRUMENTATION
O HUMAN ERROR

O ELECTRICAL

B MECHANICAL
0JPROCESS RELATED

B UNKNOWN

Initial Review
of archived reports

Review of Current
Investigation system

External
Benchmarking

Personnel
Interviews




Investigation Methodology

Investigation Workflow

Equipment _, | Collect Data Ops. Foreman Trip Meeting*Recommendaﬂon
Trip (Supv Opr) Calls for meeting (All) & Action plan

Report Workflow (Manual)

Enter Data Verify Data Ops __|Area Engineer Engineering
(Supv Opr) Foreman Review Review

End Division Heads Reliability Unit
Review & Remarks Review

Initial Review
of archived reports

Review of Current
Investigation system

External
Benchmarking

Personnel
Interviews




Investigation Methodology

Trip Inex

Trip per equipment per year

Initial Review
of archived reports

Review of Current
Investigation system

External
Benchmarking

Company A

Company B

Compay C

Company D

Company E
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Companies
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Investigation Methodology

Initial Review
of archived reports

Current quality of InvesiigiackiE Review of Current
Personnel satisfactio | Investigation system
Hidden back breaks
Expectations

External
benchmarking

Personnel
interviews




Implementation Roadmap

( Start)

Develop Team
Name

Develop Team
Mission

Study

Methodologies

Qualitative

Quantitative




Quantitative Methodologies

|dentified the data boundaries
|dentified data population = 400
Gathered all data for 4 years
Designed Q&D Access Database

Used Minitab to generate statistical analysis




Quantitative Methodologies

By Category

B Instrumentation
B Mechanical
B Electrical

B Human Error
B Process

B Unknown
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Quantitative Methodologies

By Season

B Winter
B Summer




Quantitative Methodologies

By Shift




Quantitative Methodologies

By Equipment

St. Turbine

Ind. Motor

Gearbox

Sync. Motor

Pump

Compressor

Gas Turbine

Generator




Quantitative Methodologies
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Quantitative Methodologies

e Established fault tree for all instrumentation upsets = 200
* |nvolved all specialized people in the fault tree identifications

® Prepared an educational Root Cause Analysis Class




Implementation Roadmap

( Start)

Develop Team
Name

Develop Team
Mission

Study

Methodologies

Qualitative

Quantitative




Qualitative Methodology

Investigation Workflow

Upset occurs

{I:quipment Collect Data Ops. Foreman Trip Meeting_'Recommendation
(Supv Opr) Calls for meeting (All) & Action plan

A

FilloutbB | '"P
(Oper. Supv. &
Maint. Crew)

\ 4

Form
Inv. Team

| Report Workflow (Manual)
Initial
Assessment |« . _ _
With Action PlanfiPment _J Collec Data_» Verify Dafa Ops N i Engineering

T Trip ReNiew

\4

Fill DB Sections : . aint. Supt. Oper. Supt.

RCA, Recommendations a8 Approval Approval
Division Heas

Review

Generate
Final Report




RCA program Gant Chart

Tazk Mame

(tr 3, 2005

(r 4, 2005

(r 1, 2006
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= SPURT Program Implementation
Project Start Day
Initiation
Plannirg
Develop & conduct workshop for PIT
Develop marketing campaign (pres froad-show)
Implementation (Phaze-1]
Program Aszessment
Implementation (Phasze-2)
Program Final Aszessment
Implementation (Permenant)
Aszsign KPls reporting to a third party

Issue program progress report using APIP

Conduct program progress presentations to
Project Finish Day
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Implementation Roadmap

( Start)

Develop Team
Name

Develop Team
Mission

Study

Methodologies

Qualitative

Quantitative




Conclusion

Managed to improve RCA program in the plants using
gualitative & Quantitative techniques through an
empowered project team under the supervision of the

top management




| essons learned

. Top management commitment

. Multidiscipline and homogenous team

. Empowered team under the supervision of one leader

. Unlimited resources
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Team Name & Mission

Mission:

To provide feasible short and long-term recommendations
aimed at minimizing Plants nuisance and unnecessary

upsets using qualitative & quantitative methods




Team Name & Mission

Microsoft Access - [Supervising Dperations]

File Edit Yiew Insert Format  Records Tools  Window  Help
M-EHA SR 3 BE| @43 TE Y AR E (B e 0.
L-[=-.

Section One Operations

Report Hurnber | I Cloze Form | Add Record | Print Form |

Equipment Details Trip Time Details

Divison | [~ =] Dy [ =
Patet | [ =1 Mo | ] =
Equpment | [ =] T I —
Eqp Description | CMine | [ =]

Shutdown Details

Shutdown Sowee | [ 7]
MamTag |[— =] Tmel [[T
TipTag |[ =1 Tme2 |[
Shutdown Resut | [~ =]

IF other equipment tnpped what was it?

If it was an ESD tip what was the

WwWas the Supervising Operator able to identify the trip

nrimarn ~anea’?

Farm Yiew L
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Team Name & Mission

Microsoft Access - [Supervising Operations]

Eile Edit V“iew Insert Format Records Tools  Window  Help
M- Ha &RV & 5B © glil YR M B Ba- B,
2] |=-.

Badge Mumbers and Signatures

DperatorsBadgeﬂll 'I DperatorsNamell 'I [ratel | I
ForemansBadgeﬂll 'I ForemansNamell 'I Date? | I

Section Two Maintenance

W ag the trip zignal True or Falze? T False I

IF "True", what where the technicians findings?

If "False". what where the technicians findings?

Wwhat has been done to rectify the problem?

Is further help needed to diagnose the problem?

If "Yes". who is required?

ME andFi ||_ OpzEng ||_ Fot Egp Eng ||_

Faorm Wiew il

if_'Startl ] & » &1 saudi Aramco... | 21 PI - Processé... | Inbox - Micra... | |5} Trip Reparts | {2 Trip Repart ; ... ” Supervising ... B Documentl - ... | « 805 AM




Root Cause Analysis Section

Built-in Library of fault trees

& Components

_——————————————

Delete Selected Node

Add Component to the Selected Category

Component Name:

" Map RiskArea To Equip
1= @ Abguq Ptz Selected Nod

qaia Flants\Lltit

Equipment List
Ad Fauk to the Seletcted Component / Fauk

Faudt Name:

Add Fauk

IEEEEEEEEEEE

W

9] Colurn 17

e Load Tres

Selected Equpment Path
Foobole
Updat ed E quipment

Equpment Name

S4P Number

*You can create new equipment under the root ONLY.

**Use Drag and Drop to duplicate an equipment




