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Paul Daugalis - 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)

2021 to Now AssetCoreXL – Managing Director (UAE),  APM Alliance Board Member (UAE)

2012 to 2021 Hugaas Group of Companies – CEO (UAE, Norway, Lithuania & Madagascar)

2011 to 2012 TP Engineering - Managing Director (Lithuania)

2006 to 2010 ARMS Reliability - Engineering Business Manager (Australia, Europe and Middle East)

2004 to 2005 Transfield Services - Engineering Asset Services Manager across 120 different facilities (Oceania,  
Asia and the Middle East)

2000 to 2003 Transfield Services - Site Manager for onshore gas production facility providing integrated 
maintenance and engineering services (New Zealand)

1994 to 1999 Transfield Services - Project, maintenance and reliability engineering management for oil and gas, 
mining, rail, utility and facility companies (Australia)

1992 to 1994 Exxon Mobil – Reliability Engineer (South Australia)
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RBD Modelling & Techniques



Redundancy Arrangements

BASED ON NODE PRODUCTION DEMAND
BASED ON NODE VOTE DEMAND



Common Assets

Exchanger in a steam 
system and product 
system

STEAM DISTRIBUTION SYSTEMQUENCH WATER TOWER



Tank Storage and Buffer Capacity

TANK CAPACITY OF 1,350 m3

TANK TAKES 8 HOURS TO EMPTY AND 2 TO FILL



Opportunistic Maintenance

PLANNED MAINTENANCE

OUT OF SERVICE



Phases

PHASES FOR SEASONS CHANGING OF CAPACITY FOR WASTEWATER 
DURING SEASONS



Shutdowns, Turnarounds & Inspection

SHUTDOWN MAINTENANCE AND INSPECTION TASKS



Shutdowns, Turnarounds & Inspection

TASK GROUP RULES TO ONLY PERFORM TASKS 
DURING T&I

TASKS IN GROUP



Shutdowns, Turnarounds & Inspection

SETUP PHASES FEED BLOCK FOR 
MODEL CONSTRAINTS

SET RULES PER PHASE



Shutdowns, Turnarounds & Inspection

MULTIPLE FEED STREAMS RULES TO SHUT OFF STREAMS DURING A 
SHUTDOWN



Production Modelling

PRODUCT CAPACITY SETUP

PARALLEL 
SYSTEMS GRAPHICAL PRODUCTION OUTPUT OVER LIFECYCLE



Capacity Reduction

SETUP PHASES PHASES DEFINITION
SET RULES TO SHOW DECLINING 

CAPACITY DUE TO CATALYST 
DETERIORATING OVER TIME



Switching Delay

2 AIR BLOWERS ON DUTY WITH 1 IN STANDBY 1 HOUR SWITCHING DELAY WHEN 1 FAILS AND 3rd

ENGAGES



Spare Part Optimisation

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

- Onsite storage (level 1)

- Offsite storage at a local warehouse or spare 
part distributor (level 2)

- Direct from manufacturer (level 3) SPARE SETUP

SPARE INVENTORY OPTIMISATION



Industry and Site Data Integration



Industry Data Sources

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



OREDA



OREDA



Asset Library

OREDA DATA IN 
ELECTRONIC FORMAT



MEAN TIME TO REPAIR (MTTR) = 24.0 H

Equipment 
assigned to 
classifications 
or asset types

SYMPTOM 
or FM 

OREDA

Descriptions 
helps for 
data mining

Malfunction 
start is the 
MTBF 
calculated 
date

Equipment at 
tag level

Site Data



Failure mode:

CASING-BOTTOM 
TWISTED CAUSED BY 
DESIGN_INCORRECT

Site Data



• Notification
• Functional location
• Equipment
• Description
• Failure mode (OREDA code)
• Malfunction start/end
• Breakdown indicator
• Breakdown duration and units

Notification Status Completed

• Functional location
• Equipment
• Classification (Pumps, centrifugal) 

as per OREDA
• Criticality

Asset Hierarchy

Site Data



Site Data



DATA ANALYTICS

Site Data



WEIBULL SETS

Site Data



OREDA Data

Site Data

OREDA data is replaced
over time with site
data from SAP
Notification history

Site Data

WEIBULL 
SETS



Site Data

DOWNTIME DATA



Site Data

SPARE PART USAGE



Site Data

CONDITION 
MONITORING DATA



AssetCoreXL Reporting

ONLINE RAM RESULTS



AssetCoreXL Reporting
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Evaluate RCM Decisions Against Production Targets



RCM Principles



RCM Principles



Failure mode:

CASING-BOTTOM 
TWISTED CAUSED BY 
DESIGN_INCORRECT

Site Data



Optimisation



Sensitivity Cases



Sensitivity Cases

FEED PRE-TREATMENT & 
WATER SYSTEM



Sensitivity Cases



Sensitivity Cases
CURRENT AND OPTIMISED MAINTENANCE STRATEGIES

ME1Y ANNUAL MECHANICAL PREVENTIVE MAINTENANCE (CURRENT) AFTER OPTIMISATION 



Sensitivity Cases

RBD with strategy 1 and 2 with system profile in production units m3/hr

TOTAL m3 (CURRENT) TOTAL m3 (FORECAST)
7,985,103 m3 8,265,061 m3

3.51%  
279,958 m3 

ADDITIONAL PRODUCT



Maintenance Budgeting & NPV Calculations Over Asset Life 



Maintenance Budget 

•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

•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



Maintenance Budget 

LABOR SETUP SPARE SETUP

EQUIPMENT SETUP



Maintenance Budget 



Maintenance Budget 



Net Present Value
•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?"
•Interval: This is a specific length of time (like a year, a month, etc.).

n = total number of periods (in the table above 
this would be 5)

i = period, where period starts at value 1

CF = CashFlow at end of period

r = rate of return



Net Present Value

1.Power Stations:
i. Fossil Fuel Power Plants (coal, gas, etc.): 8% 

to 15%
ii. Renewable Energy Plants (solar, wind): 5% 

to 12%
2.Oil & Gas:

i. Exploration & Production: 10% to 20%
ii. Refining & Marketing: 6% to 12%
iii. Pipelines & Distribution: 5% to 10%

3.Mining:
i. Precious Metals (Gold, Silver): 5% to 12%
ii. Base Metals (Copper, Zinc): 8% to 15%
iii. Bulk Commodities (Iron, Coal): 10% to 20%

NPV yield % per annum

4. Manufacturing:
i. Heavy Machinery: 8% to 12%
ii. Consumer Goods: 5% to 10%
iii. High-tech/Electronics: 10% to 20%

5. Rail:
i. Freight Railways: 7% to 12%
ii. Passenger Railways: Often lower, 

sometimes even negative without 
government subsidies, especially for 
urban networks.

6. Water Utilities:
i. 5% to 9%

7. Sewage Utilities:
i. 5% to 9%



Net Present Value

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.

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

6. 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.

7. 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%.

8. 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.

9. 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.



Net Present Value

SETUP NPV VALUES FOR SIMULTION



Net Present Value



Decreasing NPV for Maintenance Costs:

i. 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.

ii. Reasons for Positivity: This trend could indicate
improved operational practices, cost-saving
measures, technological advancements, or
better utilization of resources.

iii. 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.

Net Present Value
Increasing NPV for Maintenance Costs:

i. 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.

ii. 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.

iii. 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.



THANK 
YOU!


