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Internal pipeline corrosion 
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Internal pipeline corrosion 
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Bioclear  – Microbial Analysis. 
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interpretation & 

modelling 
Field support 

Identification & detection 
of 

(micro-)organisms 
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Is micro-biologie te ‘engineeren’? 
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Cost of corrosion 

 
To support decision 

making   
(managing risk, while 

optimizing CAPEX and OPEX) 

 

Corrosion cost 

Post-failure Pre-failure 

Lost production 
Repair 
Safety 
Reputation 

CE-Based Non-CE-Based 

Material 
Coating 
Environment 

Inspection 
Monitoring 
Management 

MP March 2017, A. Morshed  
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Effect of MIC 
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De activity of micro-organisms can result into100 times faster material loss 

In ~ 50%  of the corrosion failures,  MIC is involved (source: NACE) 

within ~15% of the corrosion failures, MIC can be pointed as root cause  

(source: own data) 



+31 50 520 54 70 | microbialanalysis@bioclear.nl | www.microbialanalysis.com 

‘Indications’ for MIC 
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https://vimeo.com/156411151 

 

https://vimeo.com/156411151
https://vimeo.com/156411151
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Common misconceptions 
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We zijn lineaire denkers 

1010 
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Example: Reduction of micro-organisms 

 

1010 X 0,01% = 103= 1.000 c/ml 

After 5 or 6 hours, back on initial numbers 
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Je bent nooit alleen 

Soil 

108/gram 
Water 

106/ml 

Bacterial Life 

Air 

103/m3 
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Water, bron van leven 
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Name and blame, who are there? 
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Biofilm 
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Checklist voor het vaststellen van MIC 

Morfologie:  
 Putcorrosie? Biofilm? Kleur? Geur? 

 

Chemie:  
 metabole producten aanwezig? 

 

Microbiologie:  
 aanwezigheid van (actieve)  

 micro-organismen 

 

 

 Temperatuur, pH, biocidegebruik, 
flow, chloriden(!) 

RVS 

Koolstofstaal 

Beton 

coating 

Bacteriën 

Schimmels 

Archaea 

Water 

Temperatuur 

pH 

C-bron 

N-bron 
Zuurstof 
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Budgeting for capital expenditures is critical future planning. In 

deciding on a certain capital expenditure, a company's 

management makes a statement about its view of the 

company's current financial condition and its prospects for future 

growth. It is also giving indications regarding what 
direction(s) it plans to move in the years ahead. Capital 

expenditure budgets are commonly constructed to cover periods of five 

to 10 years, and therefore can serve as major indicators 
regarding a company's "five year plan" or long-term 
goals. 

Hoe ondersteunt dit bij beslissingen? 
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Management 

Past Present Future 

Financial figures 
 

KPI’s 
Production 
(activiteities) 
 

Competences, 
knowledge, 
innovation 
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Management van microbiologie, welke informatie? 

Past Present Future 

- Deposits,  
- mineralogy, 
- morfology 

- Chemistry, 
- Microbiology, 
- Future conditions, 
- Energy transfer 

-Chemistry, 
- Microbiology 
- Fysiology 

EDX 
XRD XRF ATP 

qPCR 

NGS SEM 
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Cost of corrosion 
 

Corrosion cost 

Post-failure Pre-failure 

CE-Based Non-CE-Based 

Quanitification of processes 
in time and space:  
Microbiology becomes an 

‘engineering’ part 

Verschuiving naar Pre-failure 
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Redox potentiaal (Gibb’s free energy)  

Simplified model of 

expected energy flux 
(holds in most cases) 

Unexpected activity and presence 
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CASE: Ondertunneling rivier 
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Information 
gathering 

• Chemical 
sampling 

• Microbiological 
sampling 

•  Historical data 

•  qPCR 

Risk 
assesment 

•  Data 
annotation 

• Interpretation 

•  Modelling 

Cost effective 
mitigation 

•  Framing 
boundaries 

• Selection 

• Detail design 

Validation & 
implementati
on 
• Validation test 

• Tender 
procedures 
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Humber river 
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Direction of flow over time 

Nutrients 

Scenario’s of  
material loss, 
through 
modelling of MIC 
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Microbiology has become an engineerable parameter 



+31 50 520 54 70 | microbialanalysis@bioclear.nl | www.microbialanalysis.com 

TM0212 
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Questions? 

+31 50 520 54 70 | microbialanalysis@bioclear.nl | www.microbialanalysis.com 

Herman de Vries 
hdevries@bioclear.nl 
050 520 54 70 

mailto:hdevries@bioclear.nl
mailto:hdevries@bioclear.nl
mailto:hdevries@bioclear.nl

