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• The Njord Bravo Metering Skid was installed in the 
late 90’s and was in operation for almost 20 years.

• Original design:
➢ Turbine meters
➢ Bi-directional ball prover
➢ Single instrumentation
➢ Sampler

• Metering Skid option 
considerations included:
➢ New built skid
➢ Reuse of a newer built skid
➢ Refurbishment of the 

existing skid

Metering 
skid

Njord Bravo - Metering skid



Strategic Evaluation

• Preliminary assessments of the existing metering skid:
➢ Inspection of physical state, without dismantling the metering skid

➢ Review of original design documentation and available design margins 

➢ Assessment of existing layout and metering principals for further 20 
years life extension

➢ Evaluation of functionality with respect to new fluid characteristics 
from new tie-ins



Strategic Evaluation

• Key decision making drivers included:
➢ Perceived cost savings and positive environmental impact that reuse of 

the existing metering skid would bring to the overall project

• Final strategy consisted of: 
➢ Refurbishment of existing metering skid as the base case fiscal 

metering solution for the Njord field life extension

➢ Option to revert to a new built skid after completion of detail 
inspections following dismantling of the skid. 



Strategic Considerations

• Challenges of the metering skid refurbishment strategy 
included:
➢ Overall project management 

➢ Scoping of metering skid life extension

➢ Accommodating future tie-ins within operational limits of the existing 
equipment

➢ Operational fiscal upgrade requirements

➢ Alignment with latest company TR

➢ Alignment with latest regulatory requirements 

• Noting the above challenges the over all scope of work 
was divided into phases such as:

➢ Phase I: Dismantling and Scoping

➢ Phase II:Refurbishment Execution

➢ Phase III: Re-installation, Completion and Commissioning



Strategic Considerations

• Overall lessons learnt from this process so far include:
➢ Key element in achieving targets for each phase has been the close 

cooperation between Company and the metering skid refurbishment 
Contractor

➢ An integrated team approach consisting of Company and Contractor 
representatives

➢ A Hands-on and quick decision-making attitude has been a catalyst in 
solving continuous unexpected issues that have raised during the 
refurbishment



Phase 1-Dismantling and Scoping

Step 1: Dismantling Preparation and Planning
• Noting age and ownership history of the unit, information gathering include activities 

such as:

➢ Available “as-built” drawings and documentation

➢ Operation history of the skid

➢ Life time modifications information

• High-resolution laser scan of the skid was 
performed to generate a detailed 3D model 



Phase 1-Dismantling and Scoping



Phase 1-Dismantling and Scoping

Step 2: Dismantling
• Assigned individual internal tags to main pipes and component

• Piece-by-piece removal of the skid



Phase 1-Dismantling and Scoping

Step 3: Detailed Inspection and Categorisation, included:
• Putting in place a detailed inspection criterion

• Categorising the pieces for refurbishment or discard

• Using inspection subcontractors with competence on relevant disciplines 
with focus on piping, flanges and long lead items



Phase 1-Dismantling and Scoping

Point of no return
• Detailed inspections confirmed that up to 80% of the metering skid could 

be refurbished and reused

• Inspection after dismantling confirmed the basis for making the decision 
to proceed with refurbishment



Phase 2-Refurbishment Execution

➢ All components was disintegrated for 
further investigation 

➢ Preparation and cleaning of components

➢ Reconstruction of new replacement 
components

➢ Procurement of new equipment 

➢ Assembly of components

➢ Testing of the re-assembled skid

• Refurbishment execution consisted of:



Phase 2-Refurbishment Execution
• LCI together with “as built” 

documentation

• Hands-on approach resulted in 
micro management, but 
ensured full control over 
execution details

• Keeping discarded pieces is also 
critical, as a template or even 
to demonstrate how the original 
design was intended to be.



Phase 2-Refurbishment Execution

Refurbishment Engineering
• Original design and functionality was to be maintained as much as 

practically possible

• Detail process engineering was performed to ensure the existing 
refurbished metering skid, including turbines could be re-used

• Majority of the detail engineering was conducted as part of the detail 
inspections in Phase I

• Piping stress and fatigue analysis of the metering skid was performed as 
part of the overall FSU offloading system

• Design improvements on some of the pipe supports



Phase 2-Refurbishment Execution

Regulatory Alignment
• To ensure that the refurbished metering skid 

meets expectations of the Norwegian 
regulatory body i.e. Norwegian Petroleum 
Directorate (NPD), the authority was kept 
informed of the refurbishment progress in all 
stages through regular update meetings

• The project endeavoured to meet the latest 
NPD and NORSOK I-106 requirements

• Upgrades has been implemented in the 
refurbished metering skid where cost benefit 
analysis allowed



Phase 2-Refurbishment Execution

Operational Upgrades
• New metering system, including new cabinet

• Double Instrumentation 

• New grab sampler

• Extended heat tracing and insulation to 
accommodate the new crude characteristics 
from new tie-ins



Phase 2-Refurbishment Execution

Assembly and FAT
• Re-assembly activities introduced its own challenges

• The assembly challenges were managed by:

➢ Close tracking of each piece from dismantling to re-assembly

➢ Use of the original 3D model

• A Factory Acceptance Test (FAT) will be conducted after re-assembly

• The test will include flow test of all functionalities, using pumps to 
circulate water through the skid from a temporary reservoir



Phase 3-Re-installation and MC

• The scope in this phase includes:

➢ Transportation of the skid to Yard

➢ Installation and hook up of systems

➢ Mechanical completion and commissioning

• Re-installation and MC is planned to be conducted by Q3 2019



Summary

Following may be pointed out as important factors in achieving a successful 
final delivery:

• Data gathering

• Laser scanning 

• Clear inspection criterions

• Close cooperation between Company and Contractor

• Experience transfer sessions with operation technicians 

• Detail planning for complex management challenges 

• Close follow up is required for such multi-discipline activity

Refurbishment and life extension of an existing metering system can provide 
considerable cost and environmental benefits to an overall project, assuming 
execution challenges can be successfully managed


