
RAM Analysis for a 

Wastewater Treatment 

Plant



Introduction

Šalčininkai wastewater treatment plant in a district
of Vilnius, Lithuania was the subject of a pilot
Reliability, Availability and Maintainability (RAM)
study.

The purpose was to create a baseline model
(digital twin) of the site to demonstrate the
capability of benchmarking asset performance and
comparing the resultant impact in improvements
to maintenance strategy, spare holding,
production bottlenecks and maintenance costs.



Data Collection

• First step is to collect all data on
the assets included in the pilot
study a through a site visit.

• A mobile app linked to AssetCoreXL
was utilised to take photos and
enter in the data parameters such
as tag number, manufacturer, and
model number.

• The existing asset structure needed
review as it did not follow a
production process required in a
RAM model



Asset Library

• The asset types needed to be
revised as they currently were at a
high level ie. “Pumps”

• Each asset type was broken down
to failure modes as defined by SAE
JA1011/12

• Tasks were extracted from OEM
manuals and site spreadsheets and
reversed back into failure modes

• Weibull failure parameters were
assigned based on data sources
and reliability knowledge



Criticality Assessment



Work Packaging

• All relevant tasks were grouped into
practical packages to be executed within the
CMMS preventive maintenance program.

• Typical packages or grouping should
consider the following:
• Asset type
• System or sub-system
• Specific route
• Criticality
• Task type
• Discipline
• Interval
• Status



Work Instructions



Reliability Block Diagram (RBD)



Reliability Block Diagram (RBD)



Common Assets

RBD Techniques

Storage and Buffer CapacityRedundancy Arrangements



Opportunistic Maintenance Task Alignment

RBD Techniques

Phases Switching delay



Production Modelling

RBD Techniques

Spares Optimsation



Results (Baseline)
❑ Reliability (MTBO) = 250.57 hours

❑ Availability (Am) = 97.26%

❑ Maintainability (MTTR) = 6.88 hours

❑ Production = Wastewater 45.70 m3/h

❑ Maintenance Costs, Labour (€) = 214,204 (21,420 pa)



Conclusion

1. Clear labelling of assets
2. Centralised library for best practices
3. Standardisation of maintenance

plans and task lists across the
network

4. Develop Bills of Materials (BOM) for
critical assets

5. Construct RBD for the entire water
and wastewater network

6. Data alignment to Maximo (CMMS)
7. Spare part holding for critical assets
8. Implement a defect elimination

program
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