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requirements based on the findings in the recent LOADS JIP work  
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1. Summary 
The NORSOK standard have today standalone requirements to air gap and wave loading. Results 
from several joint industry projects (JIPs) performed internationally (mainly European 
participants) has been debated in the later years without full consensus in the industry. At present 
the revision group of the ISO standard is considering including several of the findings from the 
latest JIP, the LOADS JIP. The NORSOK standards have normative references to ISO 19901-1 
“Metocean design and operating considerations” which presently is under revision. The proposed 
changes in ISO 19901-1 together with the NORSOK text will potentially have a great impact on 
integrity evaluation of existing installations, specifically related to an increased probability related 
to wave in deck on bottom fixed installations. This study is needed to have a clear Norwegian 
position to the ISO 19901-1 revision and understand potential necessary actions to the NORSOK 
standards. 

2. Introduction 
The LOADS JIP is building on and extending the work performed in the CREST and the ShortCrest 
JIP. The LOADS JIP was kicked off in 2016, with the following work packages: 

A. Long-term metocean environment 

• Joint extremal analysis and uncertainty 

B. Short-term metocean environment 

• Nonlinear crest distribution and spatial shape. 

C. Kinematics and loading 

• Nonlinear kinematics 

• Wave loading on jacket 

• Wave-in-deck loading 

D. Long-term distribution of loading and probability of failure 



There are some temporary confidentiality in connection to the reports issued by LOADS JIP. 
However, in the last LOADS meeting the 24th of June 2021 the sponsors where asked if they agreed 
to make the work available for a wider community (to all). Our understanding is that this was 
agreed, however, OCG/Imperial will first publish the work. (tentative by 2022). This require some 
discretion. Equinor, can if a working group is established, ask on behalf of the group for an approval 
by OCG to distribute the work within the working group.    

In May 2018 HSE UK initiated a study to develop guidance on the assessment of structural failure 
from extreme environmental loading on fixed offshore platforms. This work is directly connected to 
the LOADS JIP and is available from the HSE web page. HSE Offshore: Extreme Environmental 
Loading of Fixed Offshore Structures.  HSE also recognised that the implementation of the LOADS 
works is not straight forward and will require further development, including wider validation and 
calibration of procedures and training on the implementation and have initiated a Metocean 
Network that is open to all stakeholders. More information is found in the link above. 

 As part of the HSE study OCG did a risk ranking of the UKCS fixed platforms for the 
inundation of the topside at a 10 000-year period based on point statistics. They found that 
40% of the platforms have negative airgap and that 20 % of the platforms have two meters or 
more negative airgap based on point statistics.   

If the area effect is included an additional increase of the crest of about 10% is expected, however, 
the load effect of the area effect is still uncertain. Nevertheless, it is expected that the above will 
require implementation of unmanning procedures. 

In general, the main challenges will be for existing installations with low airgap which will have an 
increased risk of wave-in-deck. 

The effect of the recent research from Crest, ShortCrest and LOADS on the traditionally estimated 
airgap, using second order crest distribution at a point, will vary, but a coarse estimate is:  

 10 % due to epistemic uncertainty (can be reduced by more knowledge). 

 5 % - 10 % for higher than second order effects. 

 Area effect 10 %.  

In the last revision of N-003 it is included a strong recommendation of adding 10 % to the 
estimated q-annual crest when setting the still water airgap to consider higher than second order 
effects and area effects. The q-annual crest is then estimated using second order and point 
statistics.  

In N-003 clause 6.1.3.2 It is explicitly stated that if one or more sources of epistemic uncertainty 
have a variability comparable to the inherent uncertainty, one should account for this variability.  
Furthermore, in clause A.3, it is informed that the consequences of the epistemic uncertainties are 
normally assumed to be covered by the rule defined safety factors or conservative choices made 
during calculation of the characteristic action and action effects. However, when dealing with 
strong nonlinear problems, in particular if they are of an on-off nature, one should indicate the 
magnitude of the consequences of the epistemic uncertainties on the estimated characteristic 
action or action effects.  This will require more guidance. 

  

https://www.hse.gov.uk/offshore/research/extreme-wave.htm
https://www.hse.gov.uk/offshore/research/extreme-wave.htm


3. Proposed SOW for working group 
The overall task of the working group is: 

Review of the main findings in the LOADS JIP and the HSE reports and give recommendations of 
possible updates of the NORSOK N-standards. 

The detailed SOW will be decided by the working group; however, an initial proposal is outlined 
below. 

Proposed detailed description of the SOW: 

1. Review of the LOADS main findings and methodology used. 
a. Do we have any objections or concerns to the methodology? 
b. One of the major challenges with the LOADS methodology is the implementation.  

i. will different specialists achieve the same safety level?  
ii. will implementation of some simplifications be more appropriate to achieve a 

consistent safety level?  
2. Consider possible consequences for the NORSOK standards 

a. Will the long-term modelling of wave conditions in clause 6.2.1.6 give a reasonable q-
annual estimate of the Hs?   
i. Will the recommended 3-parameter Weibull using MOM be appropriate for the 

all sea states approach? 
ii. For the long-term modelling of wave conditions using POT, will a more consistent 

estimate be achieved by recommending using a 2-parameter Weibull (and 
parameter estimated using ML) for the threshold exceedance? And avoid the use 
of the generalized Pareto distribution?  Will a more consistent q-annual estimate 
be achieved when the POT is used if a threshold is recommended? I.e. a threshold 
0,1 m below the smallest of the annual maxima Hs in the 60 years of hindcast? 

b. Will the long-term distribution of crest height using Forristall wave crest height 
distribution give a reasonable q-annual estimate of the crest height in a point?  

i. Should there be added a percentage to accommodate for the epistemic 
uncertainty? 

c. When is it required to perform a model test to determine wave-in-deck loading? 
i. The challenges increase with increased negative airgap. Will the LOADS 

methodology and/or CFD gives sufficient confidence in the wave in deck loading? 
ii. If CFD is used, what will be the recommended procedure to estimate the q-annual 

response. The most common method is the Contour line method, but for CFD the 
Event Matching Method of DNV have been used. Will both methods give 
comparable q-annual responses? Do we need to recommend procedures to 
validate the q-annual WID loading? When is it required/recommended  to 
validate the estimated WID loading from CFD using model tests? (uncertainty in 
the time and spatial distribution of the fluid velocities). 

iii. When CFD is used the fluid velocities are of importance to estimate the correct 
loading. Any recommendations on validation ? 

d. Will current practice of using a regular Stokes 5th design wave at SWL, using the wave 
period that gives the largest response within the 90% confidence interval results in an 
acceptable safety level for the jacket? 

e. Will local failure modes (i.e. local wave impact or pancaking of jacket legs) be governing 
for a jacket? 

f. Is the method for estimating the directional extremes non-conservative? 
g. General guidance on how and when to include the epistemic uncertainty 



4. Organisation 
The work will be performed by a core team of 5 experts where two are prenominated by EG N.  

We call for 3 senior experts that are available for participation in the task force. Candidates with a 
relevant key competence and a track record on the Norwegian continental shelf are welcome to 
apply for one of the three positions.  

The applicants must provide a Norwegian tax number (org number).  

The organisation will be as indicated below.  

Administration services are provided by SN. Scientific work is under supervision from EG N and a 
reference group.  

 

 

5. Economy 
We have asked the sector board petroleum (SSP) for a funding to each expert of NOK 120 000. We 
are awaiting their approval on Oct 1st to evaluate candidates and sign agreements.  

Candidates/companies shall send one (1) invoice on agreed lump sum the year this contract is 
signed based on an approval from the project manager (Gunnar Lian) that the expert has 
contributed as agreed.  

Due to the economy system in SN, the 2021 invoice must be received no later than January 8th 2022 
to be paid as agreed.   

6. General information and schedule  
This work will be done through electronic meetings and communication. All candidates must 
commit to the schedule: 

 Approval of project on Oct 1st by SSP. Contracts will be communicated the following week.  

 Kick-off around October 10th.  

EG N 
reference group

(1) Project manager
Gunnar Lian, Equinor

(2) Expert
Gerhard Ersdal, Ptil

Expert (4)
TBN

(3) Expert
TBN

Expert (5)
TBN

SN (IK)



 A draft report shall be available 10 weeks after start-up. 

We have a simplified system for this tender evaluation. Information required (item 1, item 2 and 
item 3) can be sent by e-mail to petroleum@standard.no.  

The following information shall be made available as indicated in the enclosed Annex (SN standard 
contract):  

1. Norwegian tax number, address and responsible person for the offer. Contact information
for the relevant experts. This shall be communicated by filling in information on page one of
the Annex. One document shall be submitted for each expert in case several experts are
proposed from the same company.

2. A resume of key competence shall follow the required information in Annex A if this is your
first consultancy work for SN/NORSOK since 2010.

3. Candidates shall have relevant knowledge of the documents in question from NORSOK and
ISO and a track record within offshore structures.

Other information that may be included: 

4. Availability (if restricted).

5. Motivation.

Selection of candidates will be done by EG N in cooperation with SN. The following will be 
considered:  

 The competence of the candidate. 

 Availability. 

 English proficiency – in writing.  

 Relevant knowledge to the documents in question from NORSOK and ISO and track record 
within offshore structures. 

7. Annex
There is one annex to this document with SN general terms for purchase of services (in Norwegian) 
to be returned with your tender.  

(Please see this in a separate file.)

mailto:petroleum@standard.no
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