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How can simplified requirements affect project efficiency – A case study in oil and gas
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System of Interest

Manifold: ~100 tons

~ 400 m water depth

XT: ~10 tons
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How much of the 

engineering work conducted 

by AKSO occurred pre-EPC 

contract award? 

Which factors affect 

SPS project 

efficiency in AKSO? 

How did systems 

engineers in Equinor and 

AKSO define simplified 

requirements for the 

portfolio of frame 

agreement projects?

How have simplified requirements affected

project efficiency for the Project Portfolio?
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Pre-contract 

award activities

Pre-FEED in 2016

Project efficiency

Simplified manifold 

requirement

Conclusion

Results
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Pre-contract award activities

2013 2014 2015 2016 2017 2018

Skrugard/Havis 
concept study

Johan Castberg 
Pre-FEED including VXT 
development project

Johan Castberg 
Pre-FEED extension

Johan Castberg 
Pre-FEED extension 

phase 2

Concept and 
optimization study

Johan Castberg 
cost out Pre-FEED

NCS 2017+ FEED
Maturing of concepts/
Tender preparations

Johan Castberg 
tender

Troll Phase 3 & 
Askeladd Pre-FEED

Troll Phase 3 & 
Askeladd FEED

Troll Phase 3 & 
Askeladd tender

Johan Castberg 
contract award

Troll Phase 3 & Askeladd 
contract award

Johan Castberg 
related activities

Legend

Troll Phase 3 & 
Askeladd related 

activities
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Oil price downturn



Hit the right timing for 

requirements engineering

Simplifying requirements

one of the cost reductions

Manifold retrieval one of

three clear simplifcations

Soft factors promoted from 

early activities

Key to 

cost 

reduction

Aligned expectations – strong motivation for 

both companies to find cost reductions

All parts of an SPS project were scrutinized 

to find savings

Pre-Feed 2016
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• Need to have requirements
– System requirements with a clear link to stakeholder needs for current project

• Nice to have requirements
– OPEX vs CAPEX

– Redundancy in lines

– Redundancy in valves

– Multiple functions available for lines and valves

• Used to have requirements
– Aligned with legacy equipment functions for easier maintenance

– Adhrence to internal specifications (manifold retrieval example)
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Requirements clarification
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Project efficiency

(1/2)

Frame agreement projects were

regarded as efficient projects in 

AKSO

Supported by data and 

comparison

Project hours reduction not 

having a negative impact on

quality
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Project efficiency

(2/2)
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Simplified manifold requirement

(1/3)

Original: The manifold 
shall be retrievable and 

re-installable 
independently of the x-

mas tree system.

Simplified: The 
manifold shall be 

retrievable and re-
installable.
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Simplified manifold requirement

(2/3)

Not possible to 

exactly quantify cost 

reduction as the 

alternative options 

were not further 

developed and 

estimated



• Challenge the requirements

– Detailed design ahead of fully defining system requirements

• SEBoK: “Design definition is driven by specified requirements, the system 

architecture, and more detailed analysis of performance and feasibility.”

• The method fills a void for established client-contractor relationship

– No need to do a full cycle of the SE framework

– Focused work on key requirements to improve project efficiency (cost)
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Simplified manifold requirement

(3/3)
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Difficult to compare to 

other projects

Limited conceptual 

engineering 

SE provides a mature 

starting point for 

engineering

Cost reductions. 

No reported 

drawbacks

In line with Eric 

Honour. Lower 

than optimum

Systems 

engineering 

important

Improved project 

efficiency by simplified 

requirements

6.5% of hours spent 

before contract 

awards

The planning 

priority is affecting 

project efficiency

This work has analyzed 3+ projects where contractor and 

customer have worked closely over 6 years to bring down cost. 
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