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Objective

Overview of the Total Maintenance Reliability
Programs (TMRP) and Reliability Enhancement

Initiatives In Shedgum Gas Plant

dgouwigSolyl K

Saudi Aramco



TMRP Concept

TMRP is an effective strategy to ensure maximum plant

availability to meet committed demand through:

Enhancing plant equipments reliability

Optimizing maintenance practices
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Total Maintenance
Reliability Programs

Preventive

]

Continuous Predictive

Improvement

Quality
Proactive

Assurance/
Control
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TMRP
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TMRP

« Oll Condition Monitoring (OCM)
Predictive *  Equipment Monitoring Program (EMP)
» Motors partial discharge monitoring (Pd Track)
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Assurance/
Control

Technical
Support

*Repair forms

*Equipment
booklet

cAwareness
sessions

Technical
alerts

=Critique
Meetings

eAnalysis

*Recommend
ations

*Equipment Bill
of Material

«Critical Parts
Verification

*Repair History

*Repair
Procedure
«Safety
requirements
*Man-
Hour/Craft
Materials
eResources

¢ In-House Post
Training
*In-House
Workshops
e Rotational
Assignments
eFive Years Plan
«Critical Crafts
Development Plan
«Reliability
Conference call
eHands on
experience

dngouwll gSoljl

Saudi Aramco



TMRP

Continuous
Improvement

2009/1st Q Right Mix (New

& Condition Based

Time Based d Reactive

Continuous
Improvement
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Technology

Utilization
(On Going)

Flexible Advanced

_ Dry | Laser |
\\RCOUpllng Dry Ice \\ A|W
| Motor Filter \ . Cleaning o |

dngoudigsoll

Saudi Aramco



Cconclusion

Maintenance Is committed to continue
Improvements to sustain plants
availability and reliability  through
providing the best and most cost effective

maintenance
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TMRP Qutcomes

JU I

Failure 0.008

0.013 0.0085 0.0088 0.009
Rate 7
MTBF
(Month) 79 114 97 111 108
Equipment

at Alarm (%) 0.7/0 0.30 0.33 0.22 0.35
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Reliability Aspects

Allowable

Trip/
Shutdowns
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TMRP Qutcomes

Rotating Eq. Maintenance Cost $

11.2MM = 9.9MM

\\
\ 6.4MM

2006 2007 2008 2009 2010
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TECHNICAL ALERT
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shedgum Gas Plant Maintenance Division
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S.JP Header
Event Description Hours Men Craft

SA2 KT121 DELVAL TURBINE OWE

00.00 - PREFPARATION WORKS

01-CHK. ALL SPECIAL TOOLS & NECESSARY SPARE PARTS NEEDED,
AVAILABLE IN JOBSITE READY FOR USE.

02-ARRAMGE FOR CRANEHGOT) & TRUCKS ETC.

03-ERECT SCAFFOLDS AT STEAM INLET (4%4%10°H)

04-ERECT SCAFFOLD AT TURBINE EXHAUST MAMNIFOLDS,

10 |05-BUILD WORKING PLATFORM/OR BEMCH OM THE MORTH SIDE OF
11 [TURBINE SKIDS.

12 01.00 - ISOLATIONS

13 |OPERATIONS TO ISOLATE THE MACHINE AND LOCK-OFF APFPRD

14 |PRIATE WALVES. DEPRESURI ZED TUREIMNE OIL SY¥ STER AND

15 WENTED , LOCIK - OUT THE LUEBE OIL / SEAL OIL PUMPS.

Tl A,

o|mo(o

0| 00| ™ | O | 77 [ e || P | —
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17 |02.00 - BELINDINGS

18 |01-SWING STEAM INLET BLIND TO CLOSED POSITION.

19 |0Z2-Rhy EXHAUST MANIFOLD RRY UFP PER & LOWER FLMGE BOLT & L
20 [FT SPECT BLIND INTO CLS POSITION, TIGHTEN FLANGE BOLTS

21 |03-CRAMNE TO ASSISTS

22 |04-SEAL EXHAUST MANIFOLD OPEMNMING WY PLASTIC COWER.

23 |05-5SEAL THE HOLE IN THE TUREBINE COWER.
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Jdourmal bearing, beaokbarm

dourmal bearing, b p

“arbon ring=s as=="y

Ak Ecaring., ball

11 Fioaabhor, turbine as=scrmibily

1> Elads, turbimse, 1272 I hrasrmiiuarm
A Siland, bearing sealing

h L 3 Fing, oildcoupling and & Saooo. end
L Lo Hing, retsiningdbsll bearing
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O1l Condition Monitoring (OCM)

@ Collecting Sample

© Testing & Recommendations

@ Corrective Action
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Shedgum Gas Plant Depariment

Maintenance Division

Drive Safely ME and FA Unit
L# Vibration G]'ﬂllp EAMP Pl‘l}gl‘ﬂ[ll ﬁJJgEI.I.L" gS,ﬂlJI

o
) . Saudl Aramco
Monthly Major Repairs Status
Tuesday, November 03, 2009
Date Equipment No Reazon Becommendation Bepairs Completed Initial Post Current Status
Vibration Vibration
CHILLDOWN NORTH Total Equipment in Area =3
102012009 G165 AFTEF. FEPAIR. INSPECT PUMP COUPLING AND NEW FUMP & ATSAS
CORRECT UNIT ALICGNMENTS OWVERHAULED
MOTOR
Tar2009 E-2618 EMP FOLLOW UF CHECE COUPLING SPOCL AVATT ACTION 3 MILS PE- MNOETC DATE
CONDITION THEN SEND IT TO SHOP FE
FOR REUN OUT CHECE CHECK
FUBBER. BLOCES CONDITION
COUPLING GAP AND COFRECT
UNIT MISAT IGHMENT
10712009 EA-162 EMFP FOLLOW UP IEPLACE MOTOR LABYRINTHS AWAIT ACTION WOETC DATE
SEAL AND CLEAN MOTOR
CHILLDOWN SOUTH Total Equipment in Area =3
TI62009 E-367B-02 EMF FOLLOW LB REFLACE FAN SHAFT BEARTNGS AWAIT ACTION 1.54G-5 WOETC DATE
S/B2005 =-364B EMF FOLLOW UF INSPECT PUMP INTEFMNAL AWAIT ACTION G415 WOETC DATE
SB2009 GA-36048 EMP FOLLOW UF FEPLACE MOTOF. BEARINGS AWATT ACTION 2515 MOETC DATE
832009 CAL-366 EMF FOLLOW UF TEST MOTOR. UNCOUFLE AWAIT ACTION WOETC DATE
3202007 E-441 OFS FEPORTED HIGH INSPECT COMPEESSOR. INTERINAL ~ AWAIT ACTION MNOETC DATE

VIBEATION
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Partial Discharge Monitoring

120 VAC

PDTrac

Instrument Unit

Coaxial
Cable

Termination

|
E

HV Cables

- 4. Epoxy Mica |
. £ | Capacitor (EMC) |

1
] ——
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Partial Discharge Monitoring

»PD Track is an online Partial Discharge
monitoring system

» Detects the small electrical sparks that occur
within voids of high voltage insulation system

» Benefits
Reduce turn around time
Reduce maintenance cost
Alert for allocation of spare

Increase availability of plant equipment
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Safety

» Job Safety Analysis (JSA)

» Plant Access Safety
Orientation

» Multi Languages Safety
Posters

» Safety Qualification Check
List
» Pre-Job Safety Meeting
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