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Focus of this presentation

2

• Subsea wellhead and template drilling loads 
appliable for NCS

• Structural design and materials for

• Wellhead systems

• Subsea tree equipment 

• Completion/workover riser equipment materials
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Scope of supplementary requirements and 
amendments in NORSOK U-001 5th edition

NS-EN ISO 13628-1 General requirements and recommendations

NS-EN ISO 13628-4 Subsea wellhead and tree equipment

NS-EN ISO 13628-7 Completion/workover riser systems

NS-EN ISO 13628-8 Remotely Operated Vehicle (ROV) interfaces on subsea production systems

NS-EN ISO 13628-15 Subsea structures and manifolds

API Spec 17E Specification for Subsea Umbilicals

API Std 17F Specification for Subsea Production Control Systems



Annex A (normative) Template in-place design loads 
and marine drilling riser loads

Purpose:

To provide supplementary requirements to NS-EN ISO 13628-4 and NS-EN ISO 13628-15 
applicable for Norwegian Continental Shelf (NCS)

Why:

• The design of templates is within the scope of NS-EN ISO 13268-15. Annex A provides template in-
place design loads and marine drilling riser loads. These standardized design loads allow for time 
and cost-efficient design, manufacture, and delivery of subsea templates prior to known MODU 
specific design loads.

• The design of wellheads is within the scope NS-EN ISO 13628-4. The design premise used in NS-EN 
ISO 13628-4 is limited to pressure-based design. Design loads specified in Annex A extend this 
design premise to include external load design (extreme, accidental and fatigue) of wellhead 
systems applicable for the NCS.

• Use of external load ratings (ULS, ALS and FLS)  will drive equipment load capacity standardization, 
like existing pressure and temperature ratings.

Annex A



Annex B (normative) Structural design, materials, 
fabrication and testing of subsea wellhead, tree equipment 

and completion/workover riser systems
Purpose:

To provide amendments to NS-EN ISO 13628-4 and NS-EN ISO 13628-7 applicable for Norwegian Continental 
Shelf (NCS)

Why:

• Structural design methods and qualification testing in NS-EN ISO 13268-4 are limited to rated capacity (i.e. 2/3 of 
yield). 

• Material requirements in NS-EN ISO 13268-4 may not ensure mechanical properties as used in design and may not 
ensure ductile failure in case of overloading.

• The combination of the above can result in restrictive drilling rig operating limitations.

• NS-EN ISO 13628-7 was published in 2005, design methods, qualification test and material criteria have become 
outdated.

Overall scope

• Annex B includes design methods, test, material, fabrication and quality control requirements that allow for greater 
external loading (i.e. extreme, accidental and fatigue). Resulting in increased operating limitations for drilling and 
C/WO riser operations without reducing structural safety.

Annex B Further Reading



Supplementary requirements and amendments to design, 
manufacture and testing in NS-EN ISO 13628-4, -7 and -15

NORSOK U-001 Clause 8 Subsea wellhead 

and tree equipment (NS-EN ISO 13628-4)

Design methods and loads

Materials and manufacture 

NORSOK U-001 Clause 11 Completion and 

workover riser systems (NS-EN ISO 13628-7)

11.2 Design methods and testing

11.2 Materials and manufacture

NORSOK U-001 Clause 13 Subsea structures 

and manifolds (NS-EN ISO 13628-15)

13.4.2 Loads
Structural design, loads and testing

WH specification

WH structural safety strategy

13.6 and 13.7 Materials



Clause 8 Subsea wellhead and tree equipment 
(NS-EN ISO 13628-4)

NORSOK U-001 8.2 General - Design requirements:

• Subsea wellhead and tree equipment shall be designed and tested in accordance with 
NS-EN ISO 13628-4 and supplementary requirements given in Annex A and Annex B.

(NS-EN ISO 13628-4) 2nd Ed 2010  

Clause 5.1.3 Design methods and criteria

Clause 8.5.2.1 Wellhead housing loads

Riser forces

BOP loads

Fatigue loading

Clause 5.1.7 Validation testing (connectors)

Annex A

Annex B



Clause 8 Subsea wellhead and tree equipment 
(NS-EN ISO 13628-4)

NORSOK U-001 8.2 General - Wellhead and tree equipment specification:

• Technical requirements for subsea wellhead and tree equipment shall be given in a 
written specification(s).

• The wellhead specification shall be based on findings of the structural safety strategy and 
shall include the following as a minimum:

— wellhead type;

— wellhead rated working pressure;

— wellhead top mandrel diameter size;

— wellhead top profile;

— water depth class for the marine drilling riser loads specified in Annex A.

NS-EN ISO 13628-4: 2nd Ed 2010  

Clause 8.5 Wellheads

Annex M Purchasing guidelines NORSOK U-001 Clause 8.2



Clause 8 Subsea wellhead and tree equipment 
(NS-EN ISO 13628-4)

NORSOK U-001 8.3 Wellhead structural safety strategy:

• A wellhead structural safety strategy shall be developed and maintained 
over the life of the subsea facility.

• The purpose of the safety strategy is to assist in selection of a fit for purpose 
wellhead system and demonstrate how the structural and functional integrity 
of the well head system is maintained during drilling, completion, workover 
,well intervention operations and plug & abandonment.



Clause 8 Subsea wellhead and tree equipment 
(NS-EN ISO 13628-4)

NORSOK U-001 8.2 General     Material and manufacture requirements:

• Subsea wellhead and tree equipment shall be manufactured in accordance with NS-EN 
ISO 13628-4 and supplementary requirements given in Annex B and Annex D.

NS-EN ISO 13628-4: 2nd Ed 2010  

Clause 5.2 Materials

Clause 7.5 Studs, nuts and bolting

Clause 5.3 Welding

Annex D

Annex B.12
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Clause 11 Completion and workover riser systems
(NS-EN ISO 13628-7)

NORSOK U-001  11.2 General    Design and material requirements:

• Completion and workover riser systems shall be designed, manufactured and tested in 
accordance with NS-EN ISO 13628-7 and amendments given in Annex B.

NS-EN ISO 13628-7: 1st Ed 2005  

Clause 6 Design requirements

Clause 8 Testing

Annex C Fatigue analysis and assessment

Annex I  Qualification of connector

Clause 7 Materials and fabrication

Annex B

Annex D Structural resistance methods

Clause 4 System requirements



Clause 13 Subsea structures and manifolds
(NS-EN ISO 13628-15)

NORSOK U-001  13.4.2 Loads:

• Loads shall follow NS-EN ISO13628-15 clause 5.2. In addition the following applies:

— Drilling loads, trawl loads and impact loads from dropped objects shall be as defined within 5.3
and in Annex A.

NS-EN ISO 13628-15: 2011  

ISO 13628-1: 2005 Subsea datasheet No. F4

Fabrication loads

Installation loads

Operation loads

Clause 5.2 Loads

Annex ADrilling



Clause 13 Subsea structures and manifolds
(NS-EN ISO 13628-15)

13.6 Material and fabrication of piping systems:

• Material and fabrication requirements of piping systems shall be according to NS-EN 
ISO13628-15 clause 7 and Annex D. 

13.7 Fabrication and manufacturing:
• Fabrication and manufacturing of subsea structures and manifolds shall be 

according to NS-EN ISO13628-15 clause 8 and Annex D. 



Annex A (normative)
Template in-place design loads and marine drilling riser 

loads

A1 Scope

A.2 Template design loads and load conditions

A.3 Marine drilling riser loads

A.3.5 Fatigue design

Changes from 4th Edition of NORSOK U-001

Drivers for revision in 5th Edition of NORSOK U-001



Annex A (normative)
Changes from 4th Edition of NORSOK U-001

• Conversion to normative requirements

• Normative upper bound marine riser drilling loads for water depth classes (i.e. 80 
to 250 m, 251 to 500 m and 501 to 1500 m), rather than BOP weight classes (i.e.
200, 300 and 400 tonnes) as used in the 4th edition

• Marine riser drilling loads are now based on a representative selection drilling rigs 
in operation on the NCS for future operations, rather than a design rig approach as 
used in 4th edition. 

• Normative fatigue design loads for wellhead systems and for templates (limited to 

region of riser load transfer between the wellhead system and template well slot)



Annex A (normative)

Drivers for revision in 5th Edition of NORSOK U-001

Wellhead ULS and ALS Design 
Loads Wellhead Fatigue Design Loads

Reduce dynamic 

component bias from 4th ed

Increase static component 

bias from 4th ed

Reduce fatigue load bias 

from 4th ed



Annex A (normative)
A.1 Scope

• Annex A includes in-place template design loads and marine drilling loads.

• Default design loads for templates when project site-specific loads are not known

• Used for design or selection of well head systems.

• Limited to operations from semisubmersible mobile drilling units (MODUs).

• Limited to Norwegian Continental Shelf (NCS).



Annex A (normative)
A.2 Template design loads and load conditions

Table A.1 – Default template in-
place design load cases

Table A.2 – Template in-place 
combined load conditions

Template loads for site specific conditions can be calculated by spreadsheet which is available 

at this link, NORSOK U-001:2021 - Input data Annex A Table A.1. Excel spread sheet Revision 

1F (2020-10-30)

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.standard.no%2FGlobal%2FPDF%2FPetroleum%2FU-001_2021%2FNORSOK%2520U-001%25205th%2520Edition%2520-%2520Input%2520data%2520to%2520Annex%2520A%2520Table%2520A.1%2520Rev1F%2520(002).xlsx&data=04%7C01%7Camuf%40equinor.com%7Cc66275f878f84b8072de08da16f9519b%7C3aa4a235b6e248d591957fcf05b459b0%7C0%7C0%7C637847557470737271%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=yPSq8QpHzoOZV5b%2BxFvZk%2FvJ5LHbd8Ei0%2F78GLkq4nA%3D&reserved=0


Annex A (normative)
A.3 Marine drilling riser loads

Table A.4 – ULS and ALS wellhead 
design loads- BOP on wellhead 
mode

Comparison of 3rd, 4th and 5th

editions, wellhead ULS design 
loads



Annex A (normative)
A.3.5 Fatigue design

Table A.7 – Annual WH single-load 
bending moment range Δ𝑴o

Comparison of 4th and 5th edition, 
wellhead fatigue design loads



Fatigue unit load

Load histogram, one year of 

operation

Bending moment range 
[kNm] 

Number of cycles 

  

0.1 3948892 

0.2 826087 

0.3 698721 

0.4 550639 

0.5 416070 

0.6 309974 

0.7 223998 

0.8 166948 

0.9 111824 

1 78218 

1.1 52813 

1.2 34385 

1.3 21874 

1.4 13388 

1.5 8007 

1.6 4921 

1.7 2673 

1.8 1574 

1.9 847 

2 471 

2.1 230 

2.2 110 

2.3 55 

2.4 27 

2.5 13 

2.6 7 

2.7 3 

2.8 1 

2.9 1 

 



Annex B (normative)
Structural design, materials, fabrication and testing of 

subsea wellhead, tree equipment and
completion/workover riser systems

B.2 Scope

Changes from 4th Edition of NORSOK U-001

Table of contents



Annex B (normative)
Changes from 4th Edition of NORSOK U-001

• Conversion to normative requirements

• Revised applicable equipment list.

• Amendment cross references to applicable NS-EN ISO 13628-4 and -7  clauses.

• Amendment to weak link design criteria 

• Amendment to elastic-plastic analysis criteria

• Direct reference to DNV-RP-C203 for fatigue analysis of connectors

• Running string, landing string and C/WO riser product requirements

• Inclusion of riser pipe structural capacities

• Update of material and fabrication requirements in B.12



Annex B (normative)
Table of contents



Annex B (normative)
B.2 Scope

Table B. 1 – Components and 
equipment within the scope of Annex 
B

Figures B.1 and B.2



Further reading – Annex A

Marine drilling riser loads on subsea wells on the Norwegian continental 
shelf using semisubmersible drilling rigs: 4Subsea Report 26583U-
1762362461-2 Revision 2.0 (2020-11-03) 1685 NORSOK annex A 
revision

4Subsea Technical Note regarding reducing wellhead loads from 
marine drilling operations can be used for guidance, 4Subsea Technical 
Note: Reducing wellhead loads from marine drilling operations

OMAE 2022- 81380 Rationale for NORSOK U-001 5th Edition Revision 
of Static and Cyclic Subsea Wellhead Loads”. This paper will be 
available June 2022 thru https://asmedigitalcollection.asme.org/OMAE.

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.standard.no%2FGlobal%2FPDF%2FPetroleum%2FU-001_2021%2FNORSOK_loads%2520extreme%2520and%2520fatigue%2520load%2520summary_rev2.pdf&data=04%7C01%7Camuf%40equinor.com%7Cc66275f878f84b8072de08da16f9519b%7C3aa4a235b6e248d591957fcf05b459b0%7C0%7C0%7C637847557470737271%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=AlVQ1KdM3HveksOcN8dk5CXuUspPSmnA%2FKknBlTPlNM%3D&reserved=0
https://www.standard.no/Global/PDF/Petroleum/U-001/Reducing%20wellhead%20loads%20from%20marine%20drilling%20operations_rev_1.pdf
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fasmedigitalcollection.asme.org%2FOMAE&data=04%7C01%7Camuf%40equinor.com%7Cc66275f878f84b8072de08da16f9519b%7C3aa4a235b6e248d591957fcf05b459b0%7C0%7C0%7C637847557470737271%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=kqdRRUjyWPBESURdP%2B6mQbD0fYVZIh%2F4qdvCPlA6lJQ%3D&reserved=0


Further reading – Annex B

ISOPE-2001-JSC-249A Burst and gross plastic deformation limit state equations for pipes Part 1 - Theory

ISOPE-2001-JSC-249A Burst and gross plastic deformation limit state equations for pipes Part 2 - Application

PVP2014-28665 Fatigue capacity of steel cylindrical bodies and conduits subjected to internal pressure

PVP2014-28712 Structural design of metallic components in ISO 13628-7

PVP2014-28719 Fasteners – Strength and quality control requirements 

PVP2016-63525 Tensile testing and analysis of notched low allow steel specimens

PVP2016-63554 New edition (4th) of NORSOK U-001 for subsea production systems

OMAE 2017-61364 Best practice guidance for establishing the design fatigue capacity of subsea well intervention system 

connectors

International journal of 

fatigue 96 (2017) 43-66

Fatigue analysis of low alloy steel forgings used in the subsea industry

PVP2018-85088 Structural capacities of flanged joints

OMAE2021-62880 Use of DNV-RP-C203 for determining the fatigue capacity of connectors


