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Qatar Petroleum =

Shell Global Solutions

- B.Eng (mech) University of South Australia (1994)

- Certified Maintenance and Reliability Practitioner (CMRP)

- Ex-Chairman European Asset Management Committee (EAMC)

- Chairman Lithuanian Technical Maintenance Engineering Association (LTPIA)

AssetCoreXL — Managing Director (UAE), APM Alliance Board Member (UAE)
Hugaas Group of Companies — CEO (UAE, Norway, Lithuania & Madagascar)

TP Engineering - Managing Director (Lithuania)

ARMS Reliability - Engineering Business Manager (Australia, Europe and Middle East)

Transfield Services - Engineering Asset Services Manager across 120 different facilities (Oceania,
Asia and the Middle East)

Transfield Services - Site Manager for onshore gas production facility providing integrated
maintenance and engineering services (New Zealand)

Transfield Services - Project, maintenance and reliability engineering management for oil and gas,
mining, rail, utility and facility companies (Australia)

Exxon Mobil — Reliability Engineer (South Australia)
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Case Study

I*

R0 70000 R BT RS- DR R H0-E 0054 FH-'-C-EW.ZGEI
“HUENCH WATER | TSN WATEH | = PRRAEY | DEFICH VAT T H WATER |
" roaEm e e P copnchwarer|— P sAcomER [P comer |[—PF—_F
[Exasng) COOLING
FEEL 55 105reaT ; TYEE T T iy, ":mm ¥ TEEGELM &
k] R0 P28 b R340.E.22068 | AES-E.LoTER
“ESOETHE FATEN | “TIUETHCH WaATET | L | T AT &
L ¥ AR COOLER v COLER T
FLLD &7 5M0T T TEET T DA & l FEEG Iy &
ROFOTTIC RS ERTEE R ELTIEC
r =g m.ﬂ. DL aH Wk Lk
= PULDS = ¥ ARCOOLER ¥  COOLER
FEED I TREAE ¥ FEED 17 SSO0raE | & ¢ TEEOTEZNATE) &
= A L2950 REMA BT 260
LIEN . 4 * .
¥ ARCOOLER i —  COMER [
*'rttt TESO. & TEED TR
R340-E.0276E RELE LOTEE
—  ARCODLER [ —  comem |
"3 PR T FEES TR
R-ngasE R40- B 2er
¥ -=-EF|E-’.'JE'.EH 1 T COORER [T
FEELTT B At FEED S Bl
30 Baxies b
—  ARCOOLER [
Aye-E-NQIEH
“TRUETICH WATER |
" AMRACOOLER [
%

[ | x T o
w:a:%‘:%h aé-ls.P.rﬂ:m Hsﬁ.;_.m!s: m%rjzzn —'Luua'l:l?.n;:z:
THUW AT B ERESITEAT O PRGOS “TRaas | “TILWAER

— > cEcuparoe [ CARCULATION ol cacoise poue -0} PROOLUGT &l SEPLRATON
RO i RIS COOLER HO.2
by T “FEED I BRaY “FEED AT T
L % g
A R R0 EU20TE
PRE T FrGAs
CIRCULATION PROOUCT
(Sl ] COOLER
TEEN T FEED TT EIRY
% LY

ol AT 080
Erit] WATER B-ia T
FRTERS g

FEED S FEED 10 %

FS0-F L0 E8
“UUENCH WA
FRIERS
FEED &



OMAINTEC LRI {T)Y

Fim Add Edd  TeSlei Sl Fad Ve Dl Teoin Serudston  neip

et whPpdowd @anaradfye L] x a BB aed §ie e

P | Daguemn | AGnd HPiee & Disgram S Goid A Fiee Bord dfliboin, ) Brperts | RS0 - iCR -
B Teien gaen
o

i, Ao EEr ey
[T

e, over fudan | crbcn e
| e v Tt Coreedl [Bi%  Viiergece Mam  Cywwmme; Msieegs fises  Srsiegy — I
(LR e L SR LT * INDROOENATI —
coniFuga, Dranicinms [P ——— Wl v Pl nei M e it e
LTe s
wawiriygu Cpmpegnan 1
BT TSPy [t A
TECRREESy DETENE O i }
M o i Sl 97E TR AT
el O Pl T - S ETEY
Ugreleieg CEeRITIE Pl
¢, Hin b, Dol esiage - Brocess medom 'rmm

AN PSR SR TR
g e n e
i fan bt o
e ks ATl T

woad g b, Dl i ninga - Fraceps mpcum

b L L L L L

NS NG PRI Har-mperirgfal sy appoocrmen (1) 50 | Crmrart labe
B e it Darwewste e ubes Hor oo sy agarg arpolarmd (5 5 . i
¢ bl 5 B, Slreciral Bty
e . : TIPS
BEAS RN LS PO AT ¥ i
iy Gnerdl  Atvanced Hokss  Mobes  Dpbmzatan
pare Lt g . Froorm mese
P TS o o ' B Te ,

i “Tirycizen dy trwscy
EE LA FRE

cooeg vt Eoe ey - oy smsue Deacaplion’  Dhepd e comgmmias
Enowy Mo, e Real Sl ik e

wavalr  TO0SD Ot 0 Frcedl rtrval

sEolrg e URpr g
- e e deipasay Task IO PHICD
e R ]

¥ Task dumon: 43 Operatioral com- 1000

=Ll dgsier, Srol 'red PaaToerd bead

B IT1 I, Srect trpd Lotenallemaga - Frocenn mmdnm Pl ey 4

e R R T ]

I R [ T Ry . Task g b uat L
SET1 8 Faaki, Srot! B bl o Piew G Ertt Gorosiani

B =12 1 e, e Abenrm SIS DREST)

[F ST T, wincine Banseser Seambon [Feasysres

B T Y s, R ST R MEC H . § Meghurscel Fiber

I S B W15 T Compresent SoaTe Nt

B MR T, Amal P St o Sy

It e A M DOITG RRGE - PYICER TR

BRI B (aed g, e o giecsme] e deg

T R

B T oy gl Mzt SACE fETREAL § e S Aca i i Al =] Femcas
B R d Bump camdioge B mearias

[ L e L s ] vy S W— K
B it 3 Poen e e ¥

[ T

[ T e R T

OO0 DO #OmaintecConf B ) 3 o

Femp o

<wing Bresidoms

cotmg. Ulptsr inies forince




S

OMAINTEC [=IEROLLY

2024

O ODOO #OmaintecConf

Life Costs Systems Componerts Consequences Phases Spares  Labor
0 Description
ECR ETHANE CRACKER UNIT
ECRO2 QUENCH WATER TOWER
ECRO3 CRACKED GAS COMPRESSION
ECRO4 ACID GAS REMOVAL
FCRNS NFFTHAMIZFR

1D

Total down time;

Std total down time:
Error % total down time:
FEED Mean capacity:
FEED Std capacity:
FEED Emor % capacity:
Mean unavailability:
Unavalabity at ifetime;
Mo of outages:

Std no of outages:
Emor % no of outages:
F:

Time in standby;
MTTO:

MTBO:

‘MTTR:

ECR
853967864
44069552
0.51606148
943933305 %
0.257445978 %
0.0272737466
0.048742458
o.M

38258
20.0614555
0.524373868
1

0

423 270895
457.943437
22 3212887

* To obtan accurate MTTO, MTBO and MTTR vaues set project Ifetime >> MTBO

Close
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System profile
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BASED ON NODE VOTE DEMAND

# *
CO50-TH-D202A COB0-P-02014
TOOLING [ Ta TN ]
 TOWERTANK [P TOWER WATER
FUNP
FEED 13 5743877 FEED 13 57423877
[ - + * +
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COOLTHNG COGLING
- TOWERTANK [™ TOWER WATER
FUMP
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| AERATED TANK |
—
e T b E ' = -
I
a0
24535
24443
'y
k4
Buffer33 |
Tank Gapacily
_—

Wastewater 47
m3ih

TANK CAPACITY OF 1,350 m?3
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General Falre Maintenance Alam  Commission Redesign MNotes  Sirategy

Destribution:  Buffer v %, Webullset: Notset |
Product- | \Waste water
Distribition parameters
Bufer fill mode:  Buffer fll rate independent of system state

Time to empty buffer 8 Time to fill buffer: 2
Non-operating fafure appodionment (%) 50 | Domant failure
Nen-operating ageing apportionment (%) : 50

Start-up failure probabdty: 0

OK Cancel

TANK TAKES 8 HOURS TO EMPTY AND 2 TO FILL
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Generd Advanced Fues  Moles  Oplimization

) Task enabled

interval: B7ED Offset: 0 ) Foced interval

Descrigtion:  Replace pump stdor

Task ID: PM4E3
Task duration: 2 Operational cost: D
Ramp time: D 0

Task group: Mot aat S )|
Mew Groug . Bt Groug .

Resources:

§ MECx 2
W) 140298 x 1 STATOR, CAVITY PUMP. 056009G54AT216

1 Add ')_5, Add @ Add Eds= Bemaove

Copy Comeclive Properties 0K Cancel

Type'  Trigger fask by state
Stale dependancy type.  RBD Block
Reference block: | 25E45
Reference block state.  Out of service
Merwmiuam elapsed time/age; 35000

Rude description:
I block 25645 i oue of service tigger task i elapsed time/component age »= 15000

oK

PLANNED MAINTENANCE

O ODOO #OmaintecConf

OUT OF SERVICE




General Rules Appesrance  Notes
General  Notes o
auts
Wastewater Water (m3/h) Sudge Im3d/h) Treated water
Max capacty: 47 a 0 ]
1D: Winter

Logic mode: | Probabisstic o ]
LaaaEastor
Group: | Mot set w Standoymede:  Hot

DES{:ﬂpﬁﬂn: _| Inhibit all tasks nonteparable and nommantainable)
| Use gtandby trmes to falure whan operating
Rifes
Duration: 2150
D Dhegcription
Fude 1 Sat Wastewaler capacity lo 44 m3/h dunng phase Winter

Fule 2 S8t Wastewater capactty 1o 46 mi/h dunng phase Spang
Buls 3 Seat Wastawater capacity 1o 47 mdvh durng phase Summer
| Ruled  Set Weatewater capacily to 46 m3/h durng phase Autumn

Add. . Edit. . Move Up List Mowve Down List Remowe
OK Cancel oK Carical
PHASES FOR SEASONS CHANGING OF CAPACITY FOR WASTEWATER
DURING SEASONS

O ODOO #OmaintecConf
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D - | Asset Type - |E - | Event Typ: ¥ | Failure - | Failure Mode - MTBF MTTR Task Description
CMP1 Compressor, axial 4 Planned Fixed Compressor averhaul 87,600 336  Compressor major overhaul
CMP2 Compressor, centrifugal 4 Planned Fixed Compressor overhaul 87,600 336 Compressor major averhaul
CMP3  Compressor, reciprocating 5 Planned Fixed Compressor overhaul 87,600 336 Compressor major overhaul
FMP1 Pump, centrifugal 4 Planned Fixed FPump overhaul 43,800 48 Pump overhaul
PMP2 Pump, metering 2 Flanned Fixed Pump overhaul 43,800 8 Pump overhaul
PMP3  Pump, reciprocating 4 Planned Fixed Pump overhaul 43,800 48 Pump overhaul
TNK1 Tank, cone roof 3 Planned Fixed Internal Inspection (T&I) 87,600 168 Internal Inspection (T&I)

EXC1l Exchanger, fin fan 4 Planned Fixed Internal Inspection (T&l) 43,800 48 Internal Inspection (T&l)
EXC2 Exchanger, shell and tube =] Planned Fixed Internal Inspection (T&Il) 432,200 168 Internal Inspection (T&l)
EXC2 Exchanger, shell and tube 7 Planned Fizxed Flush exchanger 43 800 48 Flush exchanger

EXC3 Exchanger, plate 4 Flanned Fixed Flush exchanger 43,800 24 Flush exchanger

HET1 Heater, direct fired & Planned Fixed Internal Inspection [T&I) 87,600 168 Internal Inspection (T&I)
VES1L Vessel surge drum 3 Planned Fixed Internal Inspection (T&I) 43,800 168 Internal Inspection (T&I)
VES2  Vessel, flash drum 3 Planned Fixed Internal Inspection (T&l) 43,800 168 Internal Inspection (T&l)
VESZ  Vessel, column 4 Planned Degradation Internals worn (trays) 432,200 96 Internals worn (trays)
VES2  Vessel, column 5 Planned Fixed Internal Inspection (T&I) 43 800 168 Internal Inspection (T&I)
VES4  Wessel, seperator 4 Flanned Fixed Flush seperator 43,800 48 Flush seperator

VESE  Vessel, reactor 4 Planned Degradation Catalyst deterioration 43,800 336  Catalyst replace

VESE  Vessel, reactor 5 Planned Fixed Internal Inspection (T&I) 43,800 168 Internal Inspection (T&l)
TRB1 Turbine, steam, multistage 4 Planned Fixed Overhaul of blades 43 200 336 Owverhaul

TRB2 Turbine, steam, single stage 4 Planned Fixed Overhaul of blades 43,800 168 Owerhaul

VEST  Vessel, coalescer 3 Planned Fixed Internal Inspection (T&I) 43 800 43 Internal Inspection (T&I)
VESB  Vessel stripper 2 Planned Fixed Internal Inspection [T&I) 43,800 168 Internal Inspection (T&I)
VES9  Wessel, destillation column 4 Planned Fixed Internal Inspection (T&I) 43,800 168 Internal Inspection (T&I)
VES10 Vessel, Molecular sieve dryer 3 Planned Fixed Internal Inspection (T&I) 43,800 168 Internal Inspection (T&l]

O ODOO #OmaintecConf

SHUTDOWN MAINTENANCE AND INSPECTION TASKS
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ereral  Predictive Data  Fubes  Motes  Tasks

ID: 10 Yeardy
Type.  Nol et
Descrgtion
11 Aagion descrplion

B Frabie ammocisted lasks

B 2ssign intervalto associnled tasia B Fuadirtersal

nlerval  B7H00 Irierval offest (1

Hiiciency facter: |

Operstionsl cogt: 0

DK Cance!

TASK GROUP

O ODOO #OmaintecConf

General  Predcive Data  Mufes  Notes  Tasks

B Aanign rdes o avsocialed tasks

Hules

1] Desenplion
Fade 1 Inbebdt sk dueng phase OPERATIONAL
Bdd Ecit Maowve Up List Move Davwn Lisdt Resmae

Maote fhat 2esigned rubes will replace amy sisting rules for assorsaled fasks,

CK Cancsl

RULES TO ONLY PERFORM TASKS
DURING T&I

Geneial Predectve Data  Rules  Motes  Tasks

Fadure Modsl Task Operation Deacription Enable
CMF14 PM5 Compressor maor ovehal a
CMP24 Mg .Cntmrnﬂnmfml ]
CMP3S M4 wm.;.m.h B
TNK1 3 PMzT | |intemal rapecbon )

oK Cancel

TASKS IN GROUP
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R

---{3{ RBD Pages
E g ECRETHAMNE CRACKER UNT

-2 ECROZQUENCH WATER TOWER Gereral Rules Appearance Notes

e \_'13 ECRO3:CRACKED GAS COMPRESSION et

#1-2] ECRO4.ACD GAS REMOVAL FEED (%)

+:---§! ECROZDEETHANLEZER FEED Max capacdy: 100

-4 ECROE:ACETYLENE HYDROGENATION

3]-&] ECROE:C2 SPLITER - — Logic mode:  Probabilistic T
+- %3] ECRO%:PROPYLENE REFRIGERATION SYSTEM Stanchy mode  Cold

+g ECR10;ETHYLENE REFRIGERATION SvSTEM FEED 100 % -

#1- 8] ECR11:COOLING WATER SYSTEM L hibit 3 L2sks fnon-repsable and non-maintanabic)
41 3] ECR12:STEAM DISTRIBUTION S STEM | Use standby tmes to failure when operating

+:---§‘j ECR13:STEAM CONDENSATE SYSTEM Fules
& Fauk Tree Pages

1 EF Failure Models D Description
«:---d Conseguences Rule 1 Set logic mode to Probabilistic dunng phase OPERATIOMAL
[ sitmaps Rule 2 Set logic mode to True during phase T4l

--i% Phases

ik OPERATIOMAL:S Years

i T&L45S days Add_ Edt tove U Lot Nes Dot b .
+--{) Spares -
o “ﬁ' Labor
e Equipment oK
| ["n"] Task Groups

-8 Webull Seis

SETUP PHASES

Cancel

FEED BLOCK FOR SET RULES PER PHASE

MODEL CONSTRAINTS
O ODO #OmaintecConf
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Shutdowns, Turnarounds & Inspection

£ [+
P1 R230-R-0002 R230-5-0003A-W
FEED REGEMERATOR “REGEMERATOR |
PRIMARY
CYCLONES
[F =
P2 R230-R-0001 R230-5-0001A-5
STEAM REACTOR REACTOR
PRIMARY
CYCLONES
#]
P3 R230-R-0002 R230-S-0003A-W
CATAL' REGEMERATOR REGEMNERATOR
PRIMARY
CYCLONES
+
FRZ230-K-0001 RZ30-F-D002
MAINAIR MAINAIR
BLOWER —® BLOWER FILTER

General Rudes Appearance  Noles

Def ks
FEED kgl STEAM kat) CATALYST AIR fgrh)
Max capacity: 531561 a 0 0
Logic mode:  Probabiistic
Load facior: 1
Randby mode  Hel
[Z] Inhibt &l tasks (nonrepairable and non-maintainable)
[ Use standey times to fadure when operating
Fudtes
1D Daacription
Rude 1 Set FEED capeacily to 531561 kg+h during phase OPERATIONAL
Rule 2 Set FEED ecapacky to 0 kgh during phase Tdl
Add... Edrt.. Maove Up List Maove Down List Remiawe
0K Cancel

MULTIPLE FEED STREAMS

RULES TO SHUT OFF STREAMS DURING A

SHUTDOWN
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=% Phases
= L VWear
=% L Catatyst

ik C1:Catalyst 100%
.tk C2:Catalyst 90%
L.tk C3:Catalyst 75%

- Spares

SETUP PHASES
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Capacity Reduction

Gereral  NMoles
ID: C2
Group: Catalyst v
Description: Catalyst 90%
Duration: 8760
OK Cancel

Genersl Fules  fppearance  Notes

Defaks
JUEMCH
Mzx capacity: 1871
Loge made:  Probobdatic =5
Load factor: 1
Standby mods:  Han o
[ Irhibit &l fasks inan-epanble and noremaimanable]
[ Uee stangby tmes to fallure when ooersting
Ful=s
[} Descriztion
Aule 7 Sst QUENCH WATER canacky to 1371 m3sh duing phass C1
Aule 2 Set GLUENCH WATER canacity to 16554 m 3 durng phase CF
Sule 3 52l QUEMCH WATER casacty e 1403 m 34 duing phass C3
Add .. Edk. .. Mave Lp L Mo Diown List Semave

DK Cancel

PHASES DEFINITION

SET RULES TO SHOW DECLINING
CAPACITY DUE TO CATALYST
DETERIORATING OVER TIME
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[ Air Circulation

3]
/_ ) 3l Pronertic P14, : Comprassar se
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Gereral Rules Appearance Notes

20035 20036

24483 Wastewater 46,99 WWastewater 456 .99
s st 1288 i %8 mam
main Valer 1. maf Water 1. i, §

¥ Warer 1,962 man & Sludge 0 m¥h Sludgs 0 m3h D CMP1A1
Sludge 0 m3th Treated water O Treated water O I oy

Treated water 0 ma'h mith s
min & Descnption

Compressor seized

’H(/"Hi}
i

KM“ Failure model: ELEC 1.A.1 s A
W 3_'.1EM'9"tsr 4667

m3ih Maw... Edt..
Water 1.982 m3/h
Sludge 0 m3'h

T ted water O 3 L -
i Consequence: = Mot set #
Mew . Edt...

@E [ @

i

intial age: 0

24408 Switching dalay: 1
Wastewater 46.57
mah
‘Water 1.302 m3¥h
Sludge 0 m3'th
Treated watsr O

mih 0K Cance!

2 AIR BLOWERS ON DUTY WITH 1 IN STANDBY 1 HOUR SWITCHING DELAY WHEN 1 FAILS AND 3rd
0O OO O #OmaintecConf ENGAGES



OMQIDQITEC Spare Part Optimisation
o

There are 3 spare holding strategies that are S S
considered during this process, and they are:

Descipticn:  STATOR. CAMITY PUMP. D56005GE4A1216

- Onsite storage (level 1)

. Lindt cost j?!r[i
- Offsite storage at a local warehouse or spare (it v
Urit weight: .0
part distributor (level 2) P
- Direct from manufacturer (level 3) SPARE SETUP
mID 1 Lewel 1 Man : .Leva-l 1 Max ”Le'-'e{ 1Opt - Lewvel 2 Min ] Lewel 2 Max ”Levei 20pt .-S-ensm'.rty
140258 0 6 0 0 6 1 0.02805
1
Sed ange for selected spare(s). * out of date Sefect &l
Optimize selected spane(s) Abart
0O ODO #OmaintecConf Accept recommendations for sslected spares) Close

SPARE INVENTORY OPTIMISATION
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1. OREDA - Offshore REliability DAta Handbook

2. NPRD - Non-electronic Parts Reliability Data (2023)

3. ERDA - Electronic Reliability Design Handbook

4. FAID - Failure and Incident Database

5. PERD - Process Equipment Reliability Database

6. FMD - Failure Mode Database

7. ECSS - European Space Agency's European Cooperation for Space
Standardization Database

8.SDR - U.S. FAA's Service Difficulty Reports

9. NTSB - National Transportation Safety Board databases

10.WANO - World Association of Nuclear Operators WANO database

11.INMPO - Institute of Nuclear Power Operations INPO database

12.ICCFD - International Common-Cause Failure Database

O ODOO #OmaintecConf
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Fuel or

El. power ( EexvavsT )

Inlet :_i ; Qutlet

: POWER
DRIVER :
STARTING ) ! POWER
SYSTEM rﬁjt?ra :;:EI'; | _MissioN PUMP UNIT
o (Gearbox, etc.)

R LUBRICATION MISC.

SYSTEM
MONITORING
ower REMOte
POWEr instr. Coolant
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» Piston
* Diaphragm®
s [nstruments

PUMP

Power transmission [Pump Control and Lubrication system = [Miscellaneous

Manitoring . _
— e R R |
« Gearbox/var. drive |[* Support e |nstruments * Instruments ¢ Purge air
« Bearing » Casing « Cabling & junction | oo o oie « Cooling/heating
*Seals  Impeller boxes wihealing system | SYStem
e Lubrication * Shaft * Control unit o Pump wimotor  |° Fitter, cyclone
* Coupling to driver | Radial bearing | Actuating device |g Fiuer + Pulsation damper
« Coupling to driven |* Thrust bearing  |* Monitoring o Cooler

unht e Seals * Internal power su- [y oc g piping
* |Instruments * ‘J'alllues & _punng PPly * Qil
® Cylinder liner® g Valyes * Seals
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Taxonomy no ltem
1.31 Machinery
Pumps
Centrifiugal
Population | Installations. Aggregated time in service (10% hours) No of demands
350 59 Calendar time * Operational time ' 10340
13.9546 5.7455
Failure mode No of Failura rate {per 108 hours). Active Repair {manhours)
failures | Lower | Mean | Upper 5D nit | rephws | Min | Mean | Max
Critical 464 0. 2160 12423) 121 3335 397] 10| 578 10250
Y 012l 7052  284.09) 10681 8076
Breakdown kT 000  1.20 1.67 782 285 164 30| 571 7660
gt 0.00 370l 21a8] 1138 644
Freatic output r om0l 015 0.79 054 014 198 110| 395 68.0
ot aool 046 22 092 035
External leakage - Process ne 0.00 2.25 552 11.84| 5.52 o2 20 420 444.0
medium 17t 0.00 704 3807 1767 1340
External leakage - Utiity medium| 467 0.00 161 294 gzal 23| 10| 20| 298 0.0
467 0.00 48 2668] 1365 8.01
Fail to start on demand a2 0.01 2.28 852 114 3 5580 10| 6300 5510
a2f oozl 1374 sses| 2100, 13
Fail to stop on demand > pool 013 0.85 051 014 35 30 15 40
2t 0.00 0.38 1.55 058 035
High output 3 0.00 0.69 158 277l on 1 10 13 60
at 0.00 249 1373 g44| 052
Inteinal leakage K ool 018 0.87 0571 o021 18so| 30| en7l 1880
3t ooo| 056 263 108 052
Low output 40 ooo[ 258 133) 17490 287 92| 30| 453] s080
40t 000] 468 178| 2182|696
Noise N poo| o025 1.24 0571 o029l 250 60| 673 1220
'y 0.03 0.78 234 o8yl 070
Other g 000 060 3.20 268l 0s7|  2755| 20| 4245 7340
at 0,00 185 B.07 314 1.3
(verneating 5 0.1 0.36 0.72 019 03l 1832 30| 2650 10250
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| .| Display PM Notification: Corrective Maint Reg Equipment at
& | 82 = B S &9 1. Typea 3. Description 11. Long Text
4 _ tag level
Motification 20440877 z 120/repair G-3018 ube oil leak, :!g:;‘j
Notific. Status NOCO ORAS [(Z]jracoes
Ordar 11355761 &
Motification |~ D TFRACAS Data . Area of Responshilty . Location data | Item History | Enhancement .

Equipment

Referance object

Functional loc. 120-CR-DT0—G0301 G301 BOTTOM PUMPS COL-19 =Y aSSigI’]Ed to
Equipment 2825331 G301B STABLIZER 10 CENTRFG BOTTOMS P |5 . .

Y Assermbly T =) classifications

L. 1 2. Equipment Mumber

| IS = o, - Start/End Datas or asset types
— Required Start 61/20/2017 |07:41:17| Prorky Med-Sch within 10day ~
Regured End O3/21/,2017 O7z41:=17 | T
SYMPTOM 4. Failure Made
Subject l
or FM Fallure Mode EMO4 1 LOO1 leakage- Externall fuel

Descrption 120/rapair G-3018 ube ol leak, Malfunction

OREDA Subject Long Text Sta rt is the

01/10/2017 08:43:07 UTC+3 M. Gharwi (GHARWIMH)} Phone +966 13 572-3293

120/repair G-2018 lube od lkak, ALSO TO IMPLEMENT ME&FA RECOMMEMDATION MTBF
Descriptions o1t calculated
5. Malfunction Start /JEnd Data 5. Braakadouwncnciea o
helps for Malfunction data date

1N Malfunct. start |—®01r05/2017 [00:=00:=00] [
data mlnlng Mafunct.end —ie0l S O06 2017 ooz D0 =00 Breakdowwn dur.

OODOO #OmaintecConi . ) .
Figure [1-A] — Fields Evaluated in SAP MEAN TIME TO REPAIR (MTTR) = 24.0 H
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Failure mode:

CASING-BOTTOM
TWISTED CAUSED BY
DESIGN_INCORRECT
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Site Data

e

w dJ 8o O e

Hotdication ZO4A0ETT M2l 120/ renar G-2018 Libe of ek,
Hotific. Status NOCO ORAS HI =T
Onder 1128578L e

lems © Causes | Rem Actiiies 7. Object Part

Ho. Code gr... Ob.. Dbject part

Code gr... Da... Darage
1 FHDIIOL COO04 CASING- BOTTOM PMOL201 TO0E -TWISTED

Display PM Notification: Correclive Maint Req

8. Da mage

m—

Hotfcaton | STFRACAS Data | Area of Responsbity 1 Logation data /' RemHitony) | Enhancement

Figure [1-B] — Fields Evaluated in 54P
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i o i O &S
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Figure [1-C] = Fiefds Evaluated in SAP
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Notification Status Completed e e, Aome . At Dot

* Notification R
* Functional location : B

* Equipment e _

* Description o
* Failure mode (OREDA code)

* Malfunction start/end e

* Breakdown indicator .
e Breakdown duration and units e

Asset Hierarchy e

* Functional location
e Equipment e
 Classification (Pumps, centrifugal) eted
as per OREDA ‘“
e Criticality .— —
O ODO #OmaintecConf

Figure [4] - ZI01 10 SAP Screen
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Combined Notification Repair Hist: List of Notifications

A LAY FlE et BB E % [Along Ted
B s Wotfan  Netfdadt  Descipten Eem et
1131597 07/10/2017 * To verfy K25 andd LEL materils
11220997 07/10/2017 To verfy H2S and LEL rmasemk
11222070 /12017 12 Rydorettng For FnFan cocler cals
112273 BED1/2017 126/6-5 Mises! t verly mataiil
2073 OEMIfA007  120/6-5 MiSesl to verfy makerss
11738250 BY13[2017 120/ To adeinee rd Q51 finding
11238250 51272007 L2/ To addness 3rd Q51 findng
11748881 10/24/2007 1 20/PE-13 UPS gysteen major PM chack
11249681 10/24/2007 L2G/PE-13 UPS system major PM check
11251314 10/30/2007  120/PE-12 toverify VMS materak wonk canceld, WOk cangead,
11251318 10/29/2017. 1L20/PEB-12 to venfy UMS materak work Ganczled. W cangeled.
11251313 10/20/2007  120/PE-13 to verify VM5 materiks tangeides cancelded
11751315 1072872007 120/PB-13 o warly YMS manerab cancsidag cancoldpt
11367264 12/M2007  120/6T-0 chest vabm reobcement
20416645 05/30/2006 120/C0L-16 AIT2117 HEED CALIPRAT]
20416645 05/30/2006 120/C0L-16 AIT2117 HEED CALIPRATI
416603 05/ 3072006 120/EM30IG] START STOR BROKEN-
20116653 05/30/2015 12¢/EMB02GL START STOP BROKEN-P
416605 05/30/2015 120/HOVIZES NOT WORKTIG-FHOR
30416805 05/30/2045 120/MOVLIS3 NOT WORKING PHDR
41783 @5/05/2005 120/EMI0200 NOT WORKING FMOR
20417783 BE/05/2015 1 20/EM3IIDL NOT WORKING FMOR
20417285 B5/05/2016 120/EMB0ZHI TERMMAL BOK BROKEN-  froken Temmal bax Eroken Terminal box
20417385 D5/I5/2015 120/ EMEOZHT TERMINAL BOX BROKEN.  Broken Teming box Erokcar Termival bow
2041713 DS/05/2016 120/ Thiust beaing W 120-6-14
WHITIE BE0572006 120 Thrust bearng W 120-6-14
HAMILE B7/11/2006 120613 fupeanTel somnd) nead repar
420316 7112005 120613 upnrrral scund) need repar
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Figure [5] — SAP ZI0110 Report
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WEIBULL
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CURRENT AND OPTIMISED MAINTENANCE STRATEGIES

Bset Taik Intervasl Duration  Trade L Task Intervsl Duration  Trade
41F02-TKDO1 Check the integrity of any sarth or ground system cabling ETEO 0.1 MEC[1) 41FO2-TRO01 Check the integrity of any earth cor ground system cabling 8760 6.1 MEC(1)
41F02-TR0O0L Check condition of any manholes and clean out dears. 0 0.2 MEC[L) 41F02-TRO01 Check condition of amy manholes and clean owt doors. 17520 0.2 MEC(1)
S1F02.-TE001  wisual inspection of the tank and shell of any distortion HIE0 O MEC[1) A1FOZ-TROG] Visual inspection of the tank and Shell of any Jdistorson BIGD 0.2 MECIL)
41F02-TE0O1 Inspect handrails & ladders for excessive corresion, logseness cr damage. B760 0.2 MEC[1) A1F02-THDO1 Inspect handrails & ladders for excessive corrosion, loosensess or damage. B7ED 0.2 MECL]
S1F02-TROOL IMSSECt Narrails & InSaers for ENCessive Corrasion, ISoseness oF Jamage. g7e0 0.2 MEC[1] AAF0Z-TRODT Inspect handrails & ladders for excessive corrosion, looseness or damage. BiGD 0.2 MEC(1)
ATF03-TEDOL Imspect tank flanges and littings Ter leaks ETED 0.2 MEC[1] A1FO2-THOO1 Inspect tank flanges and fistings for [eaks 8750 0.2 MEC(1)
S1F02-TREOT  Iredpescd Mangges and fittings for leaks ETe0 O MEC[L) 41FO2-TROD] inspeci flanges and fittings for leaks. B7ED 0.2 MEC(L)
S1F02-TR001 Check operation and for chear passage of any breathers or wents on the tank ETED 02 MEC[L) HAFZ-TEOD Check operation and for clear paddage of any breathers or wents on the tank. B760 0.2 MECI1)
S1H03-TEDO1 Check the integrity of any sarth or grownd system cabling el 0.1 MECL) 41F03.TiD01 Chieck the integrity of amy earth or ground system cabling BiB0 0.1 MEC(L]
21F03-TE001 Check condition of any mankhioles and clean out doars, a6l 03 MEC[T) 41F03-TROD1 Check condition of anmy manholes and clean out doors. 17520 0.2 MEC(1)
A1F03-TE0O1 Viswal inspection of the tank and shell of any distortion EPE0 O MEC[1) A1FO3-TROL1 ‘Visaal inspection of the tank and shill o any Jistorion BGD 0.2 MEC(1)
S1F03-TROOL IMSHECt Namarails & In0aers for ECessivie Corrasian, ISaieness oF Jamage. FME0D 0.2 MEC[L] AAFO3-TRO0] nspect handrails B ladders for excessive corrosion, Iooseness or damsge. B0 0.2 MEC(L)
A1F03-TE0OL Inspect hamdrails & laddars lor excessive carrasian, looteness er damage. EIED OF MEC{1) A1F03-TROD]  Inspect hardrails & ladders for excessive corrosion, looseness or damage. HiED 0.7 MEC(1)
S1F03-TKOOL Irspect Lank Aanges and fillings for leaks BTE0 D MIEC[L) 41703 TROO1 Inspect tank flanges and firtings for leaks 8760 0.2 MECIL)
S1F03-THO01 inspect flanges ard fittings for leaks ETED O MEC(1) AAFOT-TEDE1 Inspect Nlanges and itings Tor leaks BIED 0.2 MEC1)
41F03-TREOY Check operation and for chear passage of any breathers or wents on the tank 760 0.2 MEC[L) A1F03-THODY Check eperdtion and for clear passage of any breathers or wents on the tank. 8760 0.2 MEC{1)
S1F07-PPOOY  Inspect Toctings., mountings for wear, cormosion & damage. 760 01 MEC[1) AFOT.PPOOT Inspect fontings, mountings for wear, corrosion & damage. Bi60 0.1 MEC(1)
41F07-TROOL Inspect support structure for damage and corrasion including foundation bolis x v 0 MECL] 41FOT-THOD] Inspect suppori sbruciure fer damage and cormos an including feundation bolts 3760 0.2 MEC(1}
SIFO7-TROOL Inpict Condition of inulation on tank BPG0 0.3 MEC[1] H1FOT-TRDO] Inspet condition of indulation on lank 43800 0.25 MEC(1)
S1F07-TE0O] Check the integrity ol any earth or ground sysiem cabling BTED 01 MEC[1) S1FOT-TOB1 Check the integrity of ary earth or ground system cabling 760 0.1 MECL)
J1IHT-TERO0L Check condition af any manheles and clean out dears. el O MEC[L) A1FOT-TRON1  Check condifion of any manhaoles and clean out doors 17520 0.2 MEC{1)
S1F07-TE001  visual inspection of the tank and shell of any distortion 760 0 MEC[L) SAFOT-TROO1 'Visual imspection of the wank and shell of any Jistarton g760 0.2 MECIL)
S1F0T-TEDOL Inspect handrails & ladders for excessive carresion, logseness or damage. M0 03 MEC[L) AAFOT-TKDGE1 Inspect handrails B ladders for excessive corrosion, |oosemess or damage. BTED 0.2 MECIT)
S1F07-TROOL Imspect tank Manges and fitings for leaks G0 02 MEC[L) 41FOT-TEO0L Inspect tank Flanges and fittings for |eaks 8760 0.2 MEC(1)
AIFO7-TECOL Imspect Nanges ard fittings for leaks BTED 0.3 MEC[1] L1FOT-TROO1 inspect flanges and Mtngs Tor leaks 8760 0.2 MEC(1)
S1F07-TEOO1  Check operation and For chaar pasiage of any breéathers or wents on 1he tank el 0. MEC[L) 41FOT-TEO0]1 Check eperation and for clear passage of any breathers or vents on ihe tank. B7ED 0.2 MEC(1}
41108-PPODL  Inspect foctings, mountings for wiear, cormosion & damage. EPED 01 MEC(1) SLOR-PPOOL Indpect Footings, mounlings for weir, corrasion & damage. 17520 0.1 MEC1}
SU0-F5L11E Inspect flanges and fittings for leaks R[] 0.2 MEC[L) 41)10.-F8L112 inspect flanges and fittings for leaks 8750 0.2 MEGI1)
A1110-PPOOT  Inspect footings, mountings for wiear, cormosion & damage. Sr60 0.1 MEC[1) 41)10-PPO01  Inspect footings, mountings for wear, corrasion & damage. 17520 0.1 MEC(1)
4111-F5L113 Inspect flanges and fittings for leaks EME0 02 MEC[L) S111-F50113 Inspect flanges and itings Tor Meaks 17520 0.2 MEGIL)
SLI1L-FPODL  Irdoiedt 10U RS, MOURRinES DO7 Widl, COrmdEon & Camage. B0 Q.1 MEC[L) 4111-FP001 Inspect footings, mounlings for wear, corrosion & damage. 17520 0.1 MECL)
41112-PPOD1  Inspect foctings. mountings. for wear, cormosion & damage. ET60 0.1 MEC[1) 4112-PPO0L Inspect foolings. mountings for wear, corrasion & damage, 17520 0.1 MEC(1)
S1113-PPODT  |rdpect Toolings, Mmountings for wesr, cormodion & damage. ETED 01 MEC[L] AL13-PPO0OL Inspect foptings, mountings for wear, comasion & damage, 17520 0.1 MEC(1)
S1136-PPODT  Inspect footings, mountings fior wear, corrosion & damage. &760 0.1 MEC[1) ALIZE-PPOOL Inspect fostings. meuntings for wear, corrasion & damage. 17520 0.1 MEC(1)
415034001 Visual inspection of impeller for wear, locseness & damage. Bred 1 MEC[1) £1903-AG0N] Visual indpection of impeller for wear, |otdenedd & dimage. 3300 1 MECIL)
41503-AG001 Inspect shaft for ecoenricity. &760 05 MEC(1]) 41903.AG001 inspect shaft for eccentricity. 17520 0.5 MECL)
21503-AGJ01 Inspect footings. mountings for wear, cormosion & damage, BRE0 0.1 MEC[1) 41503-AG01 Inspest fostings. mountings for wear, corrasion & damage. 17520 0.1 MEC(L)
S1F04-MXDDY Vigual inspection of Bngelber 107 wear, botteniid & damage. BIE0 1 MEC(L] ALS04-KAN00L Visiaal inspection of impeller fof wear, |ooseness & damage. 3800 1 MEC(L}
A1504-MXDH Inspeet shaft for eccentricity. BIED 05 MEC[L] 41504001 Inspect shaft for eceentricity. 17520 ©.5 MEC(1}
S 1504- MDD |ras pescd Toolings, mountings for wsr, cormodion & damage. 70 01 MEC[L] A1504-MAN001 Inspect footings, mountings for wear, corrosion & damage. 1rs0 0.1 MEC{1)

MEL1Y ANNUAL MECHANICAL PREVENTIVE MAINTENANCE (CURRENT) AFTER OPTIMISATION
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T I = R R I I A I T - TR S L e L e T R S B L T I I
B McaniCapacity Cumulative (m3) m MeanCapacity = Cumulative [m3)

7,985,103 m3 8,265,061 m? o 1
TOTAL m3 (CURRENT) TOTAL m3 (FORECAST) 3.51%
279,958 m?3

0 OO0 #OmaintecConf ) ) o . . ADDITIONAL PRODUCT
RBD with strategy 1 and 2 with system profile in production units m3/hr
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*Total labor costs
*Total corrective labor costs
*Total planned labor costs
*Total inspection labor costs
*Total equipment costs
*Total corrective equipment costs
*Total planned equipment costs
*Total inspection equipment costs
*Total spare purchase costs
*Corrective spare purchase costs
*Planned spare purchase costs
*Spare storage costs
*Total effect costs
*Corrective effect costs
*Planned effect costs
*Inspection effect costs

O ODOO #OmaintecConf

Alarm costs

*Total operational costs
*Corrective operational costs
*Planned operational costs
*Inspection operational costs

Commission costs

*‘Redesign costs

*Total costs
«Safety criticality
*Operational criticality
*Environmental criticality
*Spares volume level 1
*Spares volume level 2
*Spares weight level 1
*Spares weight level 2
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Maintenance Budget

General level 1 Level2 Level 3 Repair Shop Motes Optimization

Seneral MNotes
ID: Mo
ID: MECH
L e Type:  Not aet "

Description: Mechanical Fitter

MNumber available: 1000
Comective logistic delay: 1
Comective call-out cost: 50

Scheduled call-out cost: 0

LABOR SETUP

O ODOO #OmaintecConf

Description;  Compressor motor

Costrate: 25| General Notes

Unit cost: 65000
Unit volume: 1.25m3
1D: &1
Unt weight: 250 kg
Type: Not sat v
Description: Small crane 0K Cancel
oK

Mumber available: 12 Cost rate: 150
e - SPARE SETUP

Comective logistic delay: 1

Comective call-out cost: _.?DG

Scheduled callout cost: 0

OK Cancel

EQUIPMENT SETUP
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s perties - AS1.A.1 : Worn bearing General Advanced Motes

General Effects Falure Maintenance Alarmm  Commission Fedesign Notes  Strategy

Comective Description: Feplace bearngs
CM7: Replace beanngs
Planned :
Inspection _ : x _
IN7 [Disabled]: Pedorm vibration mondoning survey Task duration: 4 | Operational cost: 500
Ramp time: 0.5
Mew.. Edtt... Remove
Copy Task From Library... [] Use cument project [] Use task group hieranchy Resources:
Task libary. i F2x 1 Fitter - General
"B C1x 1 Small erane
i BB-3IxXY3395A % 14 Bal beanngs
&) DSA-1709645 x 1 Drive shaft assembly
{ Add.. " Add. | @ Add.. Edit.. Remove
OK Cancel
0K Cancel

O ODOO #OmaintecConf
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Cost Profile

Flue Delied We cosis [0

v Lietme:  £7600
[resmen Mo RCM smudaticns: 200
E]ﬁﬂ-h'n
Terdl correctve labor costs, 204085144
Tolal planmed labor costs. 43779 566
Tatsl rapechon labor costs: D
Tetsl comecive equpment cods: 0
Totd plarned squipment costs: [
Tolal nspertion equipment costs: 0
Comaclive soare puchase cosle 1003855
Farned spare purchase cosls: 480256
Spare domge cots: 0
Comective effect cogls: 231192102
Plarred effect costs: 0
Inspection eflect cods 0
Aam come: 20000
Comactioe operational coss: [
Plarned operational coste: 451286
Inspection operational costs:
Commissthon costa: 0
Redesgn cosa: [

Comi per Intaral

Total costs; 232295002

B00- m“"’“" Simufalon Results { »
Safely orically,  0LD03T1575623
Cperational citicality.  [L00DETE2EEA6
Ermvronmental orticalty: 0000243207763
S volome kevel 10 0
Spares volume level 2

DCnlnae-.
1 B Spares wesght level 1: 0
ETED Lryt M B i)
T

Fleasre Lfe Costs Couses Bffects Spares Labor
A3E00 B8R0 B Tl TR TR &#Elwlbﬂd.?

e

OO0 DO #OmaintecConf e
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*Net Present Value (NPV): This is a way to figure out how much money
an investment is worth to you today when you consider the money you'll
get from it in the future. Think of it as a tool that helps you decide
whether a future stream of money (like profits from a business) is a good
deal based on its value in today's dollars.

*Yield: This often refers to the return or profit you get from an
investment. Also known as The "NPV yield % per interval” or Internal Rate
of Return (IRR) would then be like asking: "Considering what all my future
earnings are worth in today's dollars, what's my average profit each

year?"
eInterval: This is a specific length of time (like a year, a month, etc.).
n n = total number of periods (in the table above
CF[ this would be 5)
(1 _l_ T,) I i = period, where period starts at value 1
=1 CF = CashFlow at end of period

OO0 DO #OmaintecConf r = rate of return



OMQ!QITEC Net Present Value
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1.Power Stations: 4. Manufacturing:
i.  Fossil Fuel Power Plants (coal, gas, etc.): 8% i.  Heavy Machinery: 8% to 12%
to 15% ii. Consumer Goods: 5% to 10%
ii. Renewable Energy Plants (solar, wind): 5% iii. High-tech/Electronics: 10% to 20%
to 12% 5. Rail:
2.0il & Gas: i.  Freight Railways: 7% to 12%
i.  Exploration & Production: 10% to 20% ii. Passenger Railways: Often lower,
ii. Refining & Marketing: 6% to 12% sometimes even negative without
iii. Pipelines & Distribution: 5% to 10% government subsidies, especially for
3.Mining: urban networks.
i.  Precious Metals (Gold, Silver): 5% to 12% 6. Water Utilities:
ii. Base Metals (Copper, Zinc): 8% to 15% i. 5%to9%%
iii. Bulk Commodities (Iron, Coal): 10% to 20% 7. Sewage Utilities:
. 5% to 9%

0 OO0 #OmaintecConf .
NPV yield % per annum
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1.Labor Escalation %: Labor costs typically escalate with
inflation and can range from 2% to 7% per annum, depending
on the region, industry, and specific labor market conditions.
2.Equipment Escalation %: Equipment costs can vary widely
based on technological changes, demand, and supply factors.
A general range might be 1% to 5% per annum, with certain
industries or technologies seeing occasional spikes due to
breakthroughs or supply chain disruptions.

3.Spare Purchase and Repair Escalation %: This would be in
line with equipment escalation, so around 1% to 5%, but
could be higher if there's a sudden demand or a change in
technology.

4.Spare Storage Escalation %: The costs associated with
storage, which might include warehousing and inventory
management, could escalate around 2% to 6% annually.

O ODOO #OmaintecConf

Operational Escalation %: Operational costs typically increase with
inflation and additional regulatory or maintenance requirements.
This might range between 2% and 7%.

Outage Escalation %: This would be industry-specific and harder to
generalize. Outages, especially unplanned ones, can be costly, and
the cost impact can vary year by year.

Alarm Escalation %: This refers to the costs related to monitoring
and alarm systems. With technological advancements, these costs
could decrease in some years, but on average might escalate around
1% to 4%.

Commissioning Escalation %: The costs associated with
commissioning new equipment or facilities might rise at around 2%
to 6% annually, depending on the industry and region.

Redesign Escalation %: Redesign or retrofitting costs can vary widely
based on industry and specific needs. On average, you might see an
escalation of 3% to 8%, especially if significant changes or upgrades
are needed.
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General Lifetime Simulation Products NPV Spares Importance Capacity Availabilty |4 *

B3 Apply NPV and escalation calculations to simulated Ife costs

NPV yield % perinterval: 8%

Escalation % per interval

Labor escalation %:

Equipment escalation %:

Spare purchase and repair escalation %

2

1

1
Spare storage escalation %; 2
Operational escalation %: 2
0

1

2

3

QOutage escalation

Alam escalation %

Commissioning escalation %.

Redesign escalation %

OK Cancel

O ODO #OmaintecConf
SETUP NPV VALUES FOR SIMULTION
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Cost Profile

[
I___lc-rnm-r-
Ewn-ﬂuﬂ

Lo Costy Coigen ects Spares Labur
nuw
] cowasea Distabad e coats 8

e [ et £7600
ho ACM smodasong: 200
ﬂ"""‘ L p—
Totdl corective labor costs.  DOE45.5134
Total planned lshor comty: 32262015
Total mspecton labor cosly. 0
Total comective scupment corty.
Tolal plarried equpment conts. €
Total napadtion squpmend costs.
Comective spore purchase come.  T0EES SE11
Plarned spare puchase cosls. 337155736
e drege ooy N
Comective efect costs: 12435021 4
Planned efleci costa.
Frepoction efiect coms:
Mam conln. 14052 2763
Lomective operabonsl cots. U
Flarmed operstonsl comy:  3REEE0 171
Inspeciion cperationsl costs:
Commeasan coms' 0

Fedesgn cosls. 0

hE Caal

Totsl ooms: 20005426 3

Safaty cmcalty,  QO0TIETIRN

Oosrshional cticalty: 0000672262036

Ervvionmenial crbcalty.  QLOM243207FED
Spares voume level 1.
Sparen vehme bevel 3 0
Spaes weighl level 1. 0
Spares weight eyl 2- 0

Chige

O ODOO #OmaintecConf
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Decreasing NPV for Maintenance Costs:

Potential Positive Sign: A decreasing NPV for
maintenance costs is often viewed as positive
because it suggests that the site is becoming
more efficient and cost-effective over time.
Reasons for Positivity: This trend could indicate
improved operational practices, cost-saving
measures, technological advancements, or
better utilization of resources.

Potential Concerns: However, it's important to
ensure that the reduction in maintenance costs
does not compromise safety, environmental
compliance, or the long-term integrity of
equipment. Cutting maintenance costs too
aggressively can lead to safety and operational
risks.

O ODOO #OmaintecConf

Increasing NPV for Maintenance Costs:

Potential Positive Sign: An increasing NPV for
maintenance costs may be positive if it is due to
necessary investments in infrastructure and
equipment maintenance to ensure safe and
reliable operations.

Reasons for Positivity: This trend might indicate
that the site is proactively addressing
maintenance and asset integrity concerns, which
can prevent costly breakdowns or accidents in
the future.

Potential Concerns: On the other hand, if
increasing maintenance costs are due to
inefficiencies, aging equipment, or unexpected
breakdowns, it could be a sign of operational
challenges and financial strain.
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