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Draft MEETING MINUTES 
SUBCOMMITTEE17 ROUNDTABLE DISCUSSIONS 

June 23, 2009 
Westminster, Colorado 

John Bednar, Chair, Subcommittee 17 
 

1. Avoidance of Blockages in Subsea Production Control and Chemical 
Injection Systems (RT Attachment A): Discussions started off with a 
teleconference with the “Basic JIP” group addressing their work on 
“Avoidance of Blockages in Subsea Control Systems and Chemical 
Injection Systems. The group has also developed a Design Verification for 
Process Chemicals.  

a. The group would like for API to pick up the JIP’s work and develop 
it into a stand alone document or include it into an existing 
document. 

b. Roundtable participants agreed that there was potential benefit in 
incorporating the Basic JIP into the SC17 suite of documents: 
proposal to be brought up at Wednesday’s SC17 Meeting. 

c. Discussions followed as to whether system documents should be 
stand-alone, part of 13628-1/17A, or incorporated in new “Subsea 
System Standard”. 

d. Aberdeen attendees (by teleconference): 
i. Richard Gale (Chevron Upstream) 
ii. Phil Webb (Shell) 
iii. Rick Ingram (JP Kenny Caledonia) 

 
2. PER 15K (RT Attachment B): Jim Raney reviewed the current work on 

the PER 15K (Production Equipment for Greater that 15,000 psi) design 
and test protocols. Stated that he wants a 2nd draft ready for the January 
2010 Winter Meetings. 

a. SC17 has named three representatives to the PER 15K group:  
i. Terry Cook (Shell) 
ii. Loren Kowalchuk (Master Flo) 
iii. Brian Skeels (FMC) 

b. SC 17 representatives above are charged with providing SC 17 
liaison to the PER 15K Task Group; staying abreast of ECS 
position with PER 15K, interfacing with SC17 suppliers and 
operators regarding direction and application of the PER 15K effort. 

 
3. ASME Section VIII Div. 2 (No RT Attachment): Mike Williams reported 

that Subcommittee 6 was going to propose to stay with the old version 
(2004) of ASME Sect. VIII Div. 2 and not adopt the newer 2007 version. 
One new change for API Spec 6A is to change the allowable stress level 
for hydrostatic testing from 0.83 minimum yield to 0.90 minimum yield. 
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4. Standard Definitions used in SC 17 (ISO 13628) Documents (RT 
Attachment C and RT Attachment D): Jens-Henrik Neuenkirchen 
discussed the ISO N-172 document on Standard Definitions and their 
variances and the DNV document on Subsea Production Equipment 
Terminology. Gary Hurta related the work SC17 (Glenn Cupier) is doing 
regarding the rationalization of SC17 pressure definitions. John Bednar 
requested that Jens-Henrik (ISO) and Glenn (API) work to develop 
common definitions for use in SC17 standards, with initial primary 
emphasis on pressure definitions. John Bednar also asked Jens-Henrik 
and Glenn to look into the prior API Glossary of Terms (GOT) to determine 
status and avoid duplication of efforts. 

 
5. Materials (RT Attachment E): Stein Olsen discussed the ISO 13628 

Materials Task Group’s work on the Clause 6 and Annex L for ISO 13628-
1 document. The DIS ballot for Clause 6 and Annex L was passed in April 
2009 and is presently having the ballot comments resolved. Mike Byrd 
presented the work done by the SPE Standardization Group which 
focuses on Materials, Welding and Quality Assurance (RT Attachment F). 

a. It was recommended that the ISO group continue with the FDIS 
vote on Clause 6 for ISO 13628-1 and that Clause 6 remain a part 
of ISO 13628-1. 

b. It was recommended that Mike Byrd and the SPE group continue 
their efforts to address the suggested optimization in Materials, 
Quality and Welding and generate a draft document. 

c. It was recommended that Stein Olsen, Charles White, André 
Maerle and Harold Reeves and others to sit down and discuss what 
to do with the Annex L document. Should it exist in ISO13628-1 or 
in RP 17P.  

d. It was recommended that Mike Byrd and Stein Olsen meet to 
rationalize ISO 13628 and API SC17 material work efforts and 
harmonize those efforts.  

e. John Bednar asked Mike Byrd, Stein Olsen, Harold Reeves and 
André Maerle to take a 5-year Visionary look as to where/how all 
materials requirements should be located/addressed in the SC17 
suite of standards, acknowledging the parallel materials efforts 
going in other parts of API and ISO. 

 
6.  Well Fatigue in the North Sea/Global Analysis (RT Attachment G): 

Jens-Henrik related the experiences that his company is having with 
fatigue issues during system workover operations. He stated that “the 
industry needs a vehicle in the standardization organizations that can 
assure seamless systems interfaces between areas covered by the 
standardization groups”. John Bednar suggested that Harold Reeves (API 
17A) and André Maerli (ISO 13628-1) meet to consider such an action 
within their respective documents areas and consider adding well fatigue 
in the list of New Work Items for the next revision of ISO13628-1. 
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7. Subsea Metering (RT Attachment H): Chris Curran discussed the state 

of the industry with respect to Multi Phase Flow Metering (MPFM) and 
how badly it needs some form of standardization. He stated that the 
Deepstar Program had done work in this area and would make their work 
available. John Bednar recommended that SC17 go forward with 
additional work in this area; however, care should be taken not to refer to 
the work as a standardization effort for fear of stifling development. John 
Allen agreed to look into the status of the Deepstar work and help 
formulate a plan forward for SC17 and potentially identify a task group 
leader from the Deepstar effort. 

 
8. Flow Line Connections: Agenda Item - No Report provided 

 
9. Insulation and Buoyancy (RT Attachment I): Rick Hill submitted a white 

paper and agreed to be the Task Group Leader to lead the development 
of a Spec/RP on Insulation. Rick recommended also that work be deferred 
on a standard for buoyancy. Both proposals were supported by the round 
table participants. New Work Items for the insulation effort will be 
proposed at the Wednesday SC17 meeting. 

 
10. Subsea Equipment Qualification (RT Attachment J): Roger Walls and 

his group are working on the negative comments from the earlier balloting. 
 

11. Reliability Modeling (RT Attachment K): John Strutt discussed the RP 
17N document and what could be done to further it value and 
effectiveness. John Bednar asked John Strutt, John Allen, and Mark 
Siegmund to suggest a way forward for future work related to this 
document. 
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BASICS JIP Origin

• Blockages commonly experienced but not 

publicised

• Diverse reasons for blockage

• Significant adverse production and value 

impact



• Draw together experience and develop a 

consensus of the causes of umbilical restriction 

and blockage 

• Develop a recommended practice (RP) document 

for the avoidance of restrictions and blockages in 

subsea chemical injection and hydraulic systems

• Develop a qualification standard (QS) for 

production chemicals applied in subsea production 

systems

• Develop training material for both the RP and QS 

• Formalise the RP and QS as national and/or 

international standards  

JIP Objectives & Status







In Progress



BASICS JIP Recommended   

Practice

RECOMMENDED

PRACTICE FOR THE 

AVOIDANCE OF 

BLOCKAGES IN SUBSEA 

PRODUCTION CONTROL

AND CHEMICAL 

INJECTION SYSTEMS



Subsea Production Chemical 

Qualification Standard

DESIGN VERIFICATION 

FOR PROCESS CHEMICALS

TO BE DELIVERED USING 

SUBSEA PRODUCTION

SYSTEMS.

(Subsea Production Control Fluids 

already covered by API 17F Appendix)



Systematic Approach

SUCCESSFUL 

"LIFE OF FIELD" 

SYSTEM

OPERATION

OPERATOR  

TRAINING

CHEMICAL 

MANAGEMENT

MANAGEMENT 

OF CHANGE

SYSTEM 

DESIGN

FLUID DESIGN

COMMISSIONING 

ACTIVITIES



System Life Cycle

FLUIDS 
UNDER 

CONSTANT 
REVIEW 
DURING 

LIFE CYCLE

CHANGE OF 
ENVIRONMENTAL 

LEGISLATION / 
REGULATION

CHANGE OF 
PRODUCTION
CHEMISTRY

UN-FORESEEN 
REQUIREMENT (MIC -

BIOCIDE)

CHANGE OF OWNER / 
OPERATOR / 
OPERATING 

PHILOSOPHY

CHANGE OF 
CHEMICAL SUPPLY 

CONTRACT / 
SUPPLIER



BASICS  JIP 

RECOMMENDED 

PRACTICE

SYSTEMATIC 

APPROACH TO FLUID 

DELIVERY SYSTEMS

CURRENTLY 

WRITTEN AS STAND-

ALONE DOCUMENT

Where Does BASICS 

Recommended Practice Currently Fit?

• No conflicts with existing API Documents

• In some case, further detail in BASICS RP

RP API 17 A

DESIGN & OPERATION OF 

SUBSEA SYSTEMS

SPECIFICATION API 17 E

PRODUCTION CONTROL 

UMBILICALS

SPECIFICATION API 17 D

SUBSEA WELLHEAD & 

TREE EQUIPMENT

SPECIFICATION API 17 F

SUBSEA CONTROLS

TBA  API 17 P

TEMPLATES  & 

MANIFOLDS (In Draft)

TBA  API 17 Q

SYSTEM ENGINEERING 

(In draft)



RELEVENT SECTION  AND 

CROSS REFERENCES NEW 

API 17 RP

RELEVENT SECTION  AND 

CROSS REFERENCES NEW 

API 17 RP

Where Could The BASICS 

Recommended Practice Fit?

• Follows recommended system approach 

SPECIFICATION API 17 E

PRODUCTION CONTROL 

UMBILICALS

SPECIFICATION API 17 D

SUBSEA WELLHEAD & 

TREE EQUIPMENT

SPECIFICATION API 17 F

SUBSEA CONTROLS

TBA  API 17 P

TEMPLATES  & 

MANIFOLDS (In Draft)

NEW API 17 ?? RECOMMENDED PRACTICE

REFLECTING CURRENT BASICS RP 

DOCUMENT



RELEVENT SECTION  AND 

CROSS REFERENCES NEW 

API 17 RP

RELEVENT SECTION  AND 

CROSS REFERENCES NEW 

API 17 RP

Where Could The BASICS 

Recommended Practice Fit?

• Follows recommended system approach 

SPECIFICATION API 17 E

PRODUCTION CONTROL 

UMBILICALS

SPECIFICATION API 17 D

SUBSEA WELLHEAD & 

TREE EQUIPMENT

SPECIFICATION API 17 F

SUBSEA CONTROLS

TBA  API 17 P

TEMPLATES  & 

MANIFOLDS (In Draft)

NEW CHAPTER / APPENDIX IN RP API 17 A

DESIGN & OPERATION OF SUBSEA SYSTEMS

REFLECTING CURRENT BASICS RP 

DOCUMENT



BASICS JIP

The way forward.....

June 2009 Rev 1
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PER15K - HPHT 

Equipment

Development Process

Update 6-24-09

PER15K TASK GROUP

Protocols for Equipment Rated Greater Than 15,000 PSI

kurylac
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For the Development of Safe, Reliable, Fit-for-Use Products Outside of the Scope of 

Existing International E&P Standards Outline a Detailed Methodology for the: 

Establishment of Product Essential Design Inputs (Basis of Design)

Identification of:

Pressure, Temperature, & Applied Loads From Systems Analysis

Product Life Cycle Requirements

Product Reliability Requirements & Potential Failure Modes 

Material Data for Exposed Environments

Appropriate Product Design and Life Cycle Analysis Techniques

Establishment of Product Design Validation Protocols and Qualification Criteria

Identification of Essential:

Manufacturing Process Control

Inspection Requirements

Establishment of the Essential Storage, Handling and Use Parameters

Identification of Ongoing Data Collection and Product Performance Feedback

API HPHT Task Group Deliverables
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Product Development Process For

Existing or New Design Equipment

Fit for Purpose Qualification Process

Both Legs

Must Be Performed

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

No

Yes

Functional 

Design

Specification
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API Design Verification

Development

Process

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

Functional 

Design

Specification
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API Design Validation

Development

Process

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

Functional 

Design

Specification
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Project Basis of Design
Operational Specific Basis of Design

Equipment Location – Surface or Subsea

Location Environment – Max / Min

Pressure – Inside / Outside
Maximum / Minimum / Transient / Steady State

Various Flow Rates

Temperature – Inside / Outside
Maximum / Minimum / Transient / Steady State

Various Flow Rates

Environmental Exposure
Outside (seawater, drilling and completion fluids, etc)

Inside (seawater, drilling and completion fluids, etc)

Reservoir Surfaces Contact

Reservoir Chemistry

Anticipated Life Cycle Operating Requirements

Interventions, Work Over, Shutdowns, etc.

Development

Process

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

Functional 

Design

Specification
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Functional Design Specification

Operational Statement of Requirements
System Description

Operating Conditions based on Basis of Design

Known Applied Loads

System Analysis to Obtain all Component Loads
Include all Pertinent Equipment Interfaces

Study Installation and Removal Loads

Study Start-up, Steady State, Shut-down

Failure Modes & Effect Analysis of Components

Life Cycle Operations for System/Components

Environments in Contact w/ Wetted Surfaces

Development

Process

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

Functional 

Design

Specification
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Design & Documentation

Design Specifications and Practices
Applicable Industry Standards

Customer Specifications

Company Proprietary IP 

Determine Design Envelope & Interface Dimensions

Determine Physical Operating Envelope

Functional Issues (outlets, door openings, etc.)

Material / Welding Specifications

NDE Criteria

Specify Design Verification Analysis Requirements

Specify Design Validation Testing Requirements

Write Design Verification & Validation Quality Plans

Development

Process

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

Functional 

Design

Specification
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Design Verification
Uses Functional Specification as Inputs

Design Material Properties
Material Properties At Design Temperature (Inside & Out)

Material Properties In Service Environment (Inside & Out)

Determine Minimum Detectable Flaw Size (inspection)

Comprehensive Design Conditions Analyses
Static, Dynamic, & Transient 

Pressure (Inside and Out)

Thermal (Inside and Out)

Loads (Tension, Bending, & Torsion)

Stress Analysis Using FEA
Comprehensive Design Conditions (Operating)

Hydrostatic Proof Test

Life Cycle Fatigue Analysis
Fracture Mechanics/S-N Curves

Cycles to Failure

Development

Process

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

Functional 

Design

Specification
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Verification Scope of Work
This technical report outlines various methods of analytical design verification intended 

for HPHT pressure-containing equipment in the petroleum and natural gas 

industries, where HPHT environments are intended to mean one or more of the 

following well conditions exist:

1. The completion of the well requires completion  equipment or well control 

equipment assigned a pressure rating greater than 15,000 psig or a temperature 

rating greater than 350°F;

2. The maximum anticipated surface pressure or shut-in tubing pressure is greater 

than 15,000 psig on the seafloor for a well with a subsea wellhead or at the surface 

for a well with a surface wellhead; or

3. The flowing temperature is equal to or greater than 350°F on the seafloor for a well 

with a subsea wellhead or on the surface for a well with a surface wellhead. 

Verification

This report focuses on analytical methods to achieve design verification by calculating 

the performance limits of a design, including its fatigue life.  It is up to the 

equipment manufacturer and the end user to decide what design factors to apply to 

the equipment and what specific limits to apply to utilization of the equipment 

based on having the calculated performance limits of the equipment.  As with most 

calculations, the advanced methods presented in this report provide estimates of 

the limits of the equipment, and it is up to the manufacturer and the end user to 

decide how to interpret these estimates.
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Design Verification Analysis

Both Legs

Must Be Performed

Design

Verification

Design

Verified

Design
Analysis

LEFM Fatigue 

Analysis

Design

Validation

No

Yes

Development

Process

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

Functional 

Design

Specification
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Design Verification Analysis 

• Applies to pressure containing parts  

• Does not apply to pressure retaining parts

• Does not apply to closure bolting 

• Does not apply to ring gaskets 

Design Analysis

Design 

Analysis

Plastic Collapse 

Analysis 

ASME VIII-2 Par 5.2.4

Local Strain Limit 

Analysis 

ASME VIII-2 Par 5.3.3

Ratcheting Analysis 

ASME VIII-2 Par 5.5.7

LEFM Fatigue Analysis

ASME VIII-3 KD-4

Leak 

Before 

Burst

S-N Fatigue Analysis

ASME VIII-3 KD-3

No

Yes

Design

Verification

Both Legs

Must Be Performed

Design

Verificatio

n

Design

Verified

Design
Analysis

LEFM 

Fatigue 

Analysis

Design

Validation

N

o

Yes

Proven

Analysis 

Method
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LEFM Fatigue Analysis

Calculate crack growth for 

service life requirements

LEFM Fatigue 

Analysis

Initial crack size based 

upon NDE or incremental 

crack size

Calculate stress intensity 

factor based upon crack 

depth, a

New crack 

size < 

allowable

No

Yes

Design meets 

spec

Redesign

No

mK
K

RfC
dN

da

• Analysis required for each 

critical section

• Assume initial crack size 

based upon NDE capability

• Crack aspect ratio should be 

updated as crack grows

• Use appropriate material crack 

growth rate data for 

environment and loading

• Allowable crack size based 

upon ASME Div 3 KD-412 or 

Other Acceptable Criteria

Design

Verification

Both Legs

Must Be Performed

Design

Verificatio

n

Design

Verified

Design
Analysis

LEFM 

Fatigue 

Analysis

Design

Validation

N

o

Yes

Proven

Fatigue Analysis 

Method
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Design Test Program

Use Functional Design Specifications

Validate Design Verification

Insitu Temperature Requirements

Inside and Outside

Dynamic, Transient, and Steady-State

In-Service Load Conditions

Pressure & All Applied Loads (Tension, Bending, Etc)

Inside and Outside

Dynamic, Transient, and Steady-State

Measure and Monitor Peak Stresses

Establish Reliability Goals and Testing Methodology

If Physical Tests are Impractical

Analytical Simulations

Scale Model Tests

Tests of Less Magnitude - Scale

Design Validation

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

Functional 

Design

Specification
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Validation Scope of Work
This technical report outlines various methods for the validation and testing intended 

for HPHT pressure-containing equipment in the petroleum and natural gas 

industries, where HPHT environments are intended to mean one or more of the 

following well conditions exist:

1. The completion of the well requires completion  equipment or well control 

equipment assigned a pressure rating greater than 15,000 psig or a temperature 

rating greater than 350°F;

2. The maximum anticipated surface pressure or shut-in tubing pressure is greater 

than 15,000 psig on the seafloor for a well with a subsea wellhead or at the surface 

for a well with a surface wellhead; or

3. The flowing temperature is equal to or greater than 350°F on the seafloor for a well 

with a subsea wellhead or on the surface for a well with a surface wellhead. 

Validation

This report explains a FMEA process to come up with the testing requirements.  

This protocol focuses on methods of testing identification to achieve design 

validation on performance limits of a design.  It is up to the equipment 

manufacturer and the end user to decide what tests apply to the equipment and 

what test limits to apply to the equipment based on the performance limits of the 

equipment.  
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• FMEA, Failure Mode and Effects Analysis is a bottoms up 

approach to analyzing system design and performance. FMEAs 

employ probability of failure categories based on probability 

ranges. 

• FMECA, Failure Mode, Effects and Criticality Analysis is based 

on MIL-STD-1629, "Procedures for Performing a Failure Mode, 

Effects and Criticality Analysis". In a FMECA, the probability of 

a specific failure occurring is given as a numerical prediction. 

• A FMEA is qualitative, whereas a FMECA is a quantitative 

analysis. The proper category is determined by the experience 

and expertise of the analyst, instead of a mathematical 

probability calculation involving actual component failure rates.

Design Validation protocol 
development Using FMEA 

(Failure Mode and Effects Analysis)

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

Functional 

Design

Specification
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Design Meets Functional Design

Specification (FDS)

Both Legs of Process Flowchart Must be Satisfied

The Design Validation Process Confirms the 

Design Verification Results

Document All Design, Verification & Validation Data

Design Specifications and Practices

Applicable Industry Standards

Customer Specifications

Company Proprietary IP 

Material / Welding Specifications

NDE Criteria

Design Verification Analysis

Design Validation Testing

Quality Plans

Development

Process

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

Functional 

Design

Specification



20

API

RECOMMENDED

PRACTICE

Re-certify
Repair

Design

Validation

Use

Documentation

Design

Verification

Functional

Specification

FAT

Inspection

QA/QC

Materials

Purchase

Specs

Manufacture

Design

Basis

Elements Required to Complete

The Manufacturing Process

Development

Process

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

Functional 

Design

Specification
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Proposed Timeline for PER15K
Development

Process

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

Functional 

Design

Specification

Protocol 

for Equipment 

Rated  Greater

than 15 ksi

Jim Raney/ 

Earl Shanks

Material’s 

Task Group

Jim Burk

Design & 

Development 

Verification

Earl 

Shanks

Design & 

Development 

Validation

Khedher

Mellah

Protocol 

for Equipment 

Rated  Greater

than 15 ksi

Jim Raney/ 

Earl Shanks

Material’s 

Task Group

Jim Burk

Design & 

Development 

Verification

Earl 

Shanks

Design & 

Development 

Validation

Khedher

Mellah

PER15K

PER15K form as a task group under the ESC.

Proposed Time Line for 

PER15K

Task Dates

Jan 

'09

Feb 

'09

Mar 

'09

Apr 

'09

May 

'09

Jun 

'09

Jul 

'09

Aug 

'09

Sept 

'09

Oct 

'09

Nov 

'09

Dec 

'09

Jan 

'10

Presentation at the API Winter 

Meeting Jan ‘09.

Set meeting with vendors and 

operators  Jan-June ‘09

Hold quarterly meeting to 

generate a draft document  Jan-Sept ’09.

1
st
 Draft,  Review draft. Oct ’09. 

2
nd

 Draft,  Present at Winter API 

Meeting Jan’10.
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Verification Development & 
Timeline

Development

Process

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

Functional 

Design

Specification

Example Analysis Required by ECS Complete

Recommendations Have Been Received to Modify Doc

Formed a Design Analysis Team

Review Recommended Changes

Make Recommendations to Verification Work Group - March

Verification Work Group Will Act on Recommendations - April

Revise Verification Document - June

Establish Review Groups to Wordsmith Document - August

Merge Work Efforts into New Revision - Oct

Submit to PER15K Task Group - Nov
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Validat ion Development  
Process• Develop the test  development  protocol and use the 6HP example to 

demonst rate it . Develop the process.

• Perform the FMEA to come up w ith the test  protocol for the complet ion 

equipment  in quest ion. Update the process.

• Produce a document  w ith proposed test  protocol list  and test  steps.

• Collect  feedback and update the document  

• 2009: Perform FMEA for:

− Ask part icipant  to share FMEA and test  example.

− SCSSV

− If t ime allow s: Gauges or Packer

Basis of 
Design

Design 

Equipment &

Documentation

Design 

Meets FDS

Design 
Verification

Design 

Validation

Production

Functional 

Design

Specification

Proposed 2009 timeline
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2009

• Review API funding options for Materials  Technical Report June 2009

2009



Back up Slides
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Materials Subgroup Meet ing

Attendees:

Jim Raney, Anadarko, Febin Skaria, FMC, Tom Hill, Tejas, John Elw ell, 
How co, Kumar Kembalyan, Ionik (Rainey represented Burk @ meet ing)

Outcomes of SubGroup Meet ing

− List  of tests on material for HPHT w ork.  

− Test ing object ive is to develop material propert ies at  High 
Temperatures so the propert ies can be used in st rength of materials 
and fracture mechanics equat ions.  

− The temperature limit  for test ing should be below  the t ransit ion 
temperature and for pract ical purposes 500 F is the upper limit .

− Test ing Procedures should use standard ASTM or other recognize 
standard for test ing. 

− The sub-w orkgroup should ident ify the standard to be used.
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HPHT Failure Mechanisms & 
Materials Testing to Address

• HPHT tests listed below : 
− Elast ic propert ies-Modulus & Poisson's rat io w ith temperature
− Mechanical st rength –yield and ult imate w ith temperature
− Fracture Toughness – CVN, KIC/ JIC w ith temperature

− DCB Test  based on NACE TM177 @ Temperature
− Slow  Strain rate Test ing 

− Fat igue – S/ N and crack Grow th rate
− Environments – Air & Seaw ater

• Addit ional HPHT tests to consider:
− Galling Test  for tubulars – The new  ASTM document  that  covers this 

test  that  appears to give repeatable results.
− Mechanical Strength test ing to develop Stress-Strain curves that  

ident ify creep tendency of the material
− KIC, J IC and CTOD test ing based on ASTM 1820.
− Thermal fat igue 
− Expand Environments – Air & Seaw ater Downhole Environments of

HPHT
− Stress Corrosion Cracking-KISCC, C-Rings (slow-strain rate)
− Creep and Stress relaxation
− Thermal properties
− Others(?) 
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Current HPHT Materials of Interest
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Proposed Materials Protocol 
Technical Report / Document  

Out line
1. Int roduct ion

2. Purpose and Scope

3. Failure Mechanisms in HPHT and indust ry examples from 
literature

4. Indust ry defined materials test ing protocols to address 
design criteria for failure mechanisms (ASTM, ISO, NACE, 
etc.)

5. Listed materials of interest  for HPHT

6. Indust ry documents and guidelines for materials select ions 
w ith performance propert ies (API 579, NACE MR 01 75/ ISO 
15156, Reference Curve, correlat ions, etc.)

7. Data from MMS and AWHEM for materials of interest . i.e. 
F22

8. Method of inclusion of new  data into Materials Protocol for 
reference

9. References
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API Funding Requests for 2010
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DEFINITIONS 
 
 
Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

Accidental load Load(s) which are imposed on the 
C/WO riser system under 
abnormal and unplanned 
conditions. 
EXAMPLES: Loss of vessel 
station-keeping and heave 
compensator lock-up. 
 

ISO 13628-7 The definition is too context 
dependent compared with the 
term. 

Agreement Unless otherwise indicated, ―by 
agreement‖ means ―by agreement 
between manufacturer and 
purchaser at the time of enquiry 
and order‖ 
 

ISO 13628-7 The definition is too context 
dependent compared with the 
term. 

Ancillary 
component 

Component used to control the 
flexible pipe behavior such as 
bend stiffeners and buoyancy 
modules. 
 

ISO 13628-2 General term 

Ancillary 
components 

Components used to control the 
flexible pipe behavior, such as 
buoyancy aids and fire hoods/ 
boxes 
 

ISO 13628-10 General term 

Ancillary 
equipment 

Accessory to an umbilical system, 
which does not form part of the 
main functional purpose. 
Examples for an umbilical system 
would be: weak link, buoyancy 
collar and I-tube or J-tube seals. 
 

ISO 13628-5 General term 

Annulus  
(ANNULUS) 

Space between the internal 
pressure sheath and outer sheath. 
 
NOTE: Permeated gas and liquid 
is generally free to move and mix 
in the annulus. 
 

ISO 13628-2 A volume defined as the space 
between the OD of an inner 
sealing element and the ID of 
an outer sealing element of a 
concentric piping 
configuration. 

Annulus seal 
assembly 

A mechanism which provides 
pressure isolation between each 
casing hanger and the wellhead 
housing. 
 

API SPEC 
17D 

 

Annulus seal 
assembly 

Device which provides pressure 
isolation between a casing hanger 
and the wellhead housing. 
 

ISO 13628-4 The definition is too context 
dependent compared with the 
term. 

Anti-wear layer Non-metallic layer, either extruded 
thermoplastic sheath or tape 
wrapping, used to minimize wear 
between structural layers 
 

ISO 13628-2  

API Monogram Registered mark of the American 
Petroleum Institute 
 

ISO 13628-10  

Apparent weight 
Weight in water 
Wet weight 
Net lift 
Submerged 

Submerged weight including 
content minus buoyancy 

ISO 13628-7  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

weight 
Effective weight 

Arrhenius plot Used to plot service life against 
the inverse of temperature for 
some polymer materials by means 
of a log-linear scale. 
 

API RP 17B  

Attachment weld Fillet or full penetration weld used 
for attachment of components to 
pipe or coupling 
 

ISO 13628-7  

Auxiliary line Conduit (excluding choke and kill 
lines) attached to the outside of 
the riser main pipe. 
EXAMPLES: Hydraulic supply line 
and annulus circulation line. 
 

ISO 13628-7  

Ball joint Ball and socket assembly having 
a central through-passage equal 
to or greater than the riser internal 
diameter. 
 
NOTE: This can be positioned in 
the riser string to reduce local 
bending stresses. 
 

ISO 13628-7 The definition is too context 
dependent compared with the 
term. 

Barrier 
 

Element forming part of a 
pressure-containing envelope 
which is designed to prevent 
unintentional flow of 
produced/injected fluids, 
particularly to the external 
environment. 
 

ISO 13628-1 ISO 15926: (agreed definition): 
―A divider that blocks or is 
intended to block against 
passage‖. To better represent 
this definition the name should 
be changed, e.g. to ―FLUID 
PRESSURE BARRIER‖ 

Barrier One or several barrier elements 
that are designed to prevent 
unintended flow of formation fluid 
 

ISO 13628-7 FORMATION PRESSURE 
BARRIER? 

Barrier element Device that, alone, cannot prevent 
flow from one side to the other 
side of itself 
 

ISO 13628-7 This cannot be correct? A 
barrier element is a barrier – 
see above. 

Basket 
(PIPE BASKET) 

Used for storage and transport of 
flexible pipe (all pipes are laid 
freely into the basket). 
 

API RP 17B The definition is too context 
dependent compared with the 
term. 

Bearing stress Average normal stress on the 
contact surfaces of mating 
surfaces 
 

ISO 13628-7  

Bellmouth Part of a guide tube, formed in the 
shape of a bellmouth, and 
designed to prevent overbending 
of the flexible pipe 
 

ISO 13628-10 A bend limiter that is a part of 
… 

Bellmouth Part of a guide tube, formed in the 
shape of a bellmouth and 
designed to prevent over-bending 
of flexible pipe. 
 

ISO 13628-2  

Bend limiter Any device used to restrict 
bending of the flexible pipe. 
NOTE: Bend limiters include bend 

ISO 13628-10 This a correct definition. 
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

restrictors, bend stiffeners and 
bellmouths. 
 

Bend limiter Any device used to restrict 
bending of a flexible pipe. 
 
NOTE: Bend limiters include bend 
restrictors, bend stiffeners and 
bellmouths. 
 

ISO 13628-2  

Bend limiter Device for limiting the bend radius 
of the umbilical by mechanical 
means. 
 
NOTE: It typically comprises a 
series of interlocking metallic or 
moulded rings, applied over the 
umbilical. 
 

ISO 13628-5  

Bend radius Radius of curvature of the flexible 
pipe measured from the pipe 
centreline. 
 
NOTE: Storage and operating 
minimum bend radii are defined in 
5.3.1.6 and 5.3.1.7. 
 

ISO 13628-10  

Bend radius Radius of curvature of the flexible 
pipe measured to the pipe 
centreline. 
 
NOTE: Storage and operating 
minimum bend radius (MBR) are 
defined in 6.3.1. 
 

ISO 13628-2  

Bend radius 
(BEND POINT 
RADIUS) 
 

Radius of curvature as measured 
to the centreline of a conduit, pipe 
or umbilical. 
 

ISO 13628-3 ISO 15926: ―A radius which is 
the radius of a piping bend 
measured from the centre 
line‖. 

Bend restrictor Mechanical device that functions 
as a mechanical stop and limits 
the local radius of curvature of the 
flexible pipe to a minimum value. 
 

ISO 13628-10 A bend limiter that is a part of 
… 

Bend restrictor Mechanical device that functions 
as a mechanical stop and limits 
the local radius of curvature of a 
flexible pipe or umbilical to a 
minimum value. 
 

ISO 13628-2  

Bend stiffener Ancillary conically shaped 
component, which locally supports 
the pipe to limit bending stresses 
and curvature of the pipe to 
acceptable levels. 
NOTE: Bend stiffeners can be 
either attached to an end fitting or 
a support structure where the 
flexible pipe passes through the 
bend stiffener. 
 

ISO 13628-10 A bend limiter that is a part of 
… 

Bend stiffener Ancillary conically shaped 
component which locally supports 

ISO 13628-2  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

the pipe to limit bending stresses 
and curvature of the pipe to 
acceptable levels. 
 
NOTE: Bend stiffeners can be 
attached to either an end fitting or 
a support structure if the flexible 
pipe passes through the bend 
stiffener. 
 

Bend stiffener Device for limiting the bend radius 
of a flexible pipe or umbilical by 
providing a localized increase in 
bending stiffness. 
 

ISO 13628-5  

Bending stiffness Analogous to the structural 
stiffness of a rigid beam or pipe 
(modulus of elasticity times the 
second area moment of inertia), 
except that it can vary to a large 
extent with temperature and 
pressure. 
 
NOTE: It is often quantified as the 
product of an applied bending 
moment times the resultant bend 
radius of the pipe. 
 

ISO 13628-10  

Bending stiffness Ability of a flexible pipe to resist 
deflection when subjected to 
bending loads at constant tension, 
pressure and temperature 
 

ISO 13628-2  

Bird-caging Buckling of the tensile armor 
wires, which results in significant 
radial deformation. It is usually 
caused by extreme axial 
compression. 
 

API RP 17B  

Bird-caging Phenomenon whereby armour 
wires locally rearrange with an 
increase and/or decrease in pitch 
circle diameter as a result of 
accumulated axial and radial 
stresses in the armour layer(s). 
 

ISO 13628-5  

Blow-out 
preventer 
BOP 

Device installed at the wellhead to 
contain well-bore pressure either 
in the annular space between the 
casing and the tubulars or in an 
open hole during drilling, 
completion, testing or workover 
 

ISO 13628-7  

Bonded pipe Flexible pipe where the steel 
reinforcement is integrated and 
bonded to a vulcanized 
elastomeric material. 
 
NOTE: Textile material is included 
in the structure to obtain additional 
structural reinforcement or to 
separate elastomeric layers. 

ISO 13628-10  

Bonded pipe Flexible pipe in which the steel ISO 13628-2  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

 reinforcement is integrated and 
bonded to a vulcanized 
elastomeric material where 
textile material is included in 
the structure to obtain 
additional structural 
reinforcement or to separate 
elastomeric layers. 
 

Boost Pressure maintained on the 
spring-return side of a subsea 
actuator for the purposes of 
improving closing-time response. 
 

ISO 13628-6  

BOP adapter joint 
BOP spanner 
joint 

Tubing hanger orientation joint 
specialized C/WO riser joint used 
when the C/WO riser is deployed 
inside a drilling riser and subsea 
BOP to install and retrieve an 
orientated subsea tubing hanger 
 

ISO 13628-7  

BOP stack Assembly of well control 
equipment including BOPs, 
spools, valves, hydraulic 
connectors, and nipples that 
connect to the subsea wellhead 
NOTE As commonly used, this 
term sometimes includes the 
LMRP. 
 

ISO 13628-7  

Bore protector A device which protects internal 
bore surfaces during drilling or 
work-over operations. 
 

API SPEC 
17D 

 

Bore protector Device which protects internal 
bore surfaces during drilling or 
work-over operations. 
 

ISO 13628-4 ISO 15926: ―A wear bushing 
that is run into and set in the 
wellhead or christmas tree to 
protect the inside wall against 
wear from the drill bit and drill 
pipe during drilling operations‖. 

Breaker 
(TEXTILE 
BREAKER 
LAYER) 

Textile layer impregnated with 
rubber included in various layers 
in the pipe cross-section to give 
additional strength to the pipe, to 
aid in reducing propagation of cuts 
in the pipe and to aid the 
manufacturing process. 
NOTE: This layer can be 
incorporated into either or all of 
the cover, reinforcing layer and 
liner. 
 

ISO 13628-10 The name does not reflect the 
context of the definition.  

Bundle Laid-up functional components 
and associated fillers in the 
umbilical prior to sheathing. 
 
NOTE: Typical functional 
components in a bundle include 
hoses, tubes, electric cables, 
optical fibre cables. 
 

ISO 13628-5 ISO 15926: ―A grouping of 
parallel lines, wires or tubes 
reaching from the point of 
operation to the point of 
control.‖ 

Buoyancy module A buoy used in significant API RP 17B  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

numbers at discrete points over a 
section of riser to achieve wave 
shape riser configurations (see 
4.4.6). See also definition for 
subsea buoy. 
 

Buoyancy module Structure of low-mass material, 
usually foamed polymers strapped 
or clamped to the exterior of riser 
joints, to reduce the submerged 
mass of the riser 
 

ISO 13628-7  

Burst pressure Pressure across a component, or 
within a system, at which failure 
by burst is calculated to occur. 
 

ISO 13628-6  

Burst-disk  Weak points in the outer 
sheath designed to burst when 
the gas pressure in the 
annulus exceeds a specified 
value. 
 
NOTE: The weak point is induced 
by reducing the thickness of the 
sheath over a localized area. 
 

ISO 13628-2  

Cable Series of round wires of steel or 
fabric (circular cross-section) 
spirally wound (stranded) together 
and used for structurally 
reinforcing the pipe. 
NOTE: Cable wires for flexible 
pipes are usually brass or copper 
coated to promote chemical 
bonding of the elastomer to the 
wires. 
 

ISO 13628-10 The generic name does not 
represent the context 
dependent definition. This 
definition is not a cable as is 
defined in the common 
definition of the word. Oxford 
Dictionary definition: "a thick 
rope of wire or hemp" 

Calculation Use of analytical-based formulas 
or numerical-based methods, e.g. 
finite element method or boundary 
element method, to investigate the 
structural safety of a 
component/system 
 

ISO 13628-7 ISO 15926: "determining by 
mathematical process" 

Calendering Process of passing elastomer 
compound between rollers to 
produce smooth sheets of 
elastomer. 
 
NOTE: This process is also used 
to cover reinforcing cables and 
textiles with elastomer to form 
sheets for winding onto pipes. 
 

ISO 13628-10  

Candidate 
Polymer 

A polymeric material which is 
proposed for use as the internal 
pressure sheath of an unbonded 
flexible pipe and is being 
submitted for evaluation testing. 
 

API 17TR1  

Carcass Interlocked metallic construction 
that can be used as the innermost 

ISO 13628-10  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

layer to prevent, totally or partially, 
collapse of the pipe due to pipe 
decompression, external 
pressure, reinforcement layer 
pressure and mechanical crushing 
loads. 
 
NOTE: It can be used externally to 
protect the external surface of the 
pipe. 
 

Carcass Interlocked metallic construction 
that can be used as the innermost 
layer to prevent total or partial 
collapse of the internal pressure 
sheath or pipe due to pipe 
decompression, external 
pressure, tensile armour pressure 
and/or mechanical crushing loads. 
 
NOTE The carcass may be used 
externally to protect the external 
surface of the pipe. 
 

ISO 13628-2  

Carousel Used for storage and transport of 
flexible pipe in very long lengths 
and rotates about a vertical axis. 
Pipe is wound under tension 
around the center hub. 
 

API RP 17B  

Carousel 
(STORAGE 
CAROUSEL) 

Storage container which can be 
rotated by a drive about a vertical 
axis. 
 

ISO 13628-5 Name must be changed to 
reflect definition and to avoid 
confusion with other technical 
areas.  

Caterpillar Cable engine in which an 
umbilical is held between belts 
which transfer motive power to the 
umbilical/pipe. 
 

ISO 13628-5  

Characterization 
data 

Data relating to a component 
giving an indication of 
performance but not giving 
specific 
acceptance/rejection criteria. 
 

ISO 13628-5  

Charpy V-notch 
test 

Test to indicate fracture 
toughness in terms of energy 
absorbed or lateral expansion or 
fracture appearance 
 

ISO 13628-7  

Check valve A device designed to restrict flow 
in one direction. 
 

API SPEC 
17D 

 

Check valve Device designed to restrict flow in 
one direction. 
 

ISO 13628-4 ISO 15926: ―A valve that 
permits fluid to flow in one 
direction only.‖ 

Chinese finger Type of gripper or stopper used to 
hold a pipe or umbilical via its 
outer diameter, typically 
comprising a number of spirally 
interwoven wires attached to a 
built-in anchor arrangement. 
 

ISO 13628-5  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

Chinese fingers A woven steel wire or fabric 
sleeve that can be installed over a 
flexible pipe and drawn tight to 
grip it for support or applying 
tension to the pipe. 
 

API RP 17B  

Chinese lantern Riser configuration used in 
shallow water offshore loading 
systems to connect a PLEM to a 
buoy directly above it. The upper 
and lower connections are vertical 
and excess riser length is 
supported by distributed 
buoyancy. See Fig. 4 in API RP 
17B.  
 

API RP 17B  

Choke and kill 
line 
 

Flexible pipe jumper located 
between choke manifold and 
blow-out preventer. 
 

ISO 13628-10  

Choke-and-kill 
line  

Flexible pipe jumper located 
between choke manifold and 
blow-out preventer. 
 

ISO 13628-2  

Choke-and-kill 
line 

External conduits, arranged 
laterally along the riser pipe, and 
used to circulate fluids into and 
out of the wellbore to control well 
pressure 
 

ISO 13628-7  

Circulation control 
valve 

Valve normally placed across a 
circulation point to allow isolation. 
 

ISO 13628-3 A control valve … 

Circulation point Location where communication is 
established for fluid circulation. 
 

ISO 13628-3  

Commanded 
closure 

Closure of the underwater 
safety valve and possibly other 
valves depending on the 
control system design. 
 
NOTE: Such commands can 
originate manually, automatically 
or as part of an ESD. 
  

ISO 13628-6 Name does not represent 
definition. Propose new name 
―COMMANDED VALVE 
CLOSURE‖ defined as: 
Closure of a valve due to a 
command issued via a control 
system‖ 

Completion riser A riser that is designed to fit inside 
a BOP to allow installation of a 
tubing hanger, and may also be 
suitable for connection to the tree 
upper connection for use as a 
means for running the tree or for 
use as a workover riser (see 
workover riser). 
 

API SPEC 
17D 

 

Completion riser Riser that is designed to fit inside 
a BOP to allow installation of a 
tubing hanger, and may also be 
suitable for connection to the tree 
upper connection for use as a 
means for running the tree or for 
use as a workover riser. 
 

ISO 13628-4  

Completion riser Temporary riser that is designed ISO 13628-7  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

to run inside a BOP and drilling 
riser to allow for well completion 
NOTE Completion operations are 
performed within the drilling riser. 
A completion riser can also be 
used for open-sea workover 
operations. 
 

Completion work-
over riser  
 

A temporary riser used during 
completion or workover operations 
either inside a marine riser or in 
open sea. 
 

API RP 17G  

Completion/worko
ver riser 
C/WO riser 

Temporary riser used for 
completion or workover operations 
 

ISO 13628-7  

Component Part of the pressure-containing 
equipment, which can be 
considered as an individual item 
for the calculation. 
 
NOTE: Includes structural 
components like pipes, 
connectors, stress joints, tension 
joints, landing blocks, slick joints, 
tubing hanger orientation joints, 
adapter joints, etc. 
 

ISO 13628-7 A component is a generic 
name for all kinds of parts. ISO 

15926 definition is ―A 
compound is a generic name 
for all mixtures‖. This is based 
on Oxford English Dictionary. 
Logically applicable only in 
plural to the whole of the 
elements or parts of a 
compound body; but in 
practice each element is called 
a component.  
 

Compound 
(ELASTOMERIC 
COMPOUND) 

Mix of elastomer material and 
various additives immediately 
prior to the curing process 
 

ISO 13628-10 A compound is a generic 
name for all mixtures. 

Concentric bore 
tubing hanger 

A tubing hanger where the 
production bore is concentric with 
the O.D. of the hanger.  
 

API SPEC 
17D 

 

Conductor 
housing 

The top of the first casing string 
which forms the basic foundation 
of the subsea wellhead and 
provides attachments for guidance 
structures. 
 

API SPEC 
17D 

 

Conductor 
housing 

The top of the first casing string 
which forms the basic foundation 
of the subsea wellhead and 
provides an attachment for 
guidance structures. 
 

ISO 13628-4  

Connector Device used to provide a leak-
tight structural connection 
between the end fitting and 
adjacent piping. 
 
NOTE: Connectors include bolted 
flanges, clamped hubs and 
proprietary connectors. They can 
be designed for diver-assisted 
makeup or for diverless operation 
using either mechanical or 
hydraulic apparatus. 
 

ISO 13628-10 Change name to ―Mechanical 
connector‖ to distinguish 
between electrical and 
mechanical connectors.  
Ref. API 6H, Ch. 0 

Connector Device used to provide a leak- ISO 13628-2  



ISO/TC67/SC4/WG6 N 172 Rev 2 

 11 

 
Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

tight structural connection 
between an end fitting and 
adjacent piping. 
 
NOTE: Connectors include bolted 
flanges, clamped hubs and 
proprietary connectors. They may 
be designed for diver- assisted 
makeup or for diver-less operation 
using either mechanical or 
hydraulic apparatus. 
 

Connector Mechanical device used to 
connect adjacent components in 
the riser system to create a 
structural joint resisting applied 
loads and preventing leakage. 
EXAMPLES: Threaded types, 
including (i) one male fitting (pin), 
one female fitting (integral box) 
and seal ring(s), or (ii) two pins, a 
coupling and seal sea ring(s); 
flanged types, including two 
flanges, bolts and a gasket/seal 
ring; clamped hub types, including 
hubs, clamps, bolts and seal 
ring(s); dog-type connectors. 
 

ISO 13628-7  

Control module 
(SUBSEA 
CONTROL 
MODULE) 

Assembly of subsea control 
equipment for piloted or 
sequential hydraulic or 
electrohydraulic operations from 
surface. 
 
NOTE: Can be configured as a 
riser control module used for 
operation of landing strings in 
tubing hanger mode or as a 
workover control module in tree 
mode for operation of the lower 
workover package. 
 

ISO 13628-7  
 
 
 
Note: Riser CM and WO CM 
are subclasses of the SCM 

Control path 
(CONTROL 
PATH LENGTH) 

Total distance that a control signal 
(e.g. electrical, optical, hydraulic) 
travels from the topside control 
system to the subsea control 
module or valve actuator. 
 

ISO 13628-6 Also, 
note that the use of ―subsea‖ 
and topside‖ limits the class 
further, possibly creating a 
new class. 

Conventional 
Flexible Pipe 

An unbonded flexible pipe which 
is suitable for internal fluid 
temperatures of up to 130°C. 
 

API 17TR1  

Core 
(CABLE CORE) 

Generic term used to describe an 
individual electrically insulated 
conductor 
 

ISO 13628-5 ―core‖ is a generic name. ISO 
15926 uses ―cable core‖ 
defined as: ―An artefact which 
is an assembly comprising of a 
conductor with its own 
insulation (and screens if 
any)‖. From IEC 50-461-04-04  
 

Corrosion 
allowance 

Amount of wall thickness added to 
the pipe or component to allow for 
corrosion, scaling, abrasion, 

ISO 13628-7  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

erosion, wear and all forms of 
material loss 
 

Corrosion cap 
(WELLHEAD 
CORROSION 
CAP) 

A cap placed over the wellhead to 
protect it from contamination by 
debris, marine growth, or 
corrosion during temporary 
abandonment of the well. 
 

API SPEC 
17D 

This is a ―Wellhead corrosion 
cap‖ 

Corrosion cap Cap placed over a device to 
protect it from contamination by 
debris, marine growth, or 
corrosion.   
 

ISO 13628-4 Agree 

Corrosion 
resistant alloys 
(CM) 

Non ferrous alloys where any one 
or the s u m of the specified 
amount of the following alloy 
elements exceeds 50%: titanium, 
nickel, cobalt, chromium, and 
molybdenum. 
 

API SPEC 
17D 

 

Corrosion 
resistant alloys 
(CM) 

Non ferrous alloys where any one 
or the s u m of the specified 
amount of the following alloy 
elements exceeds 50 %: titanium, 
nickel, cobalt, chromium, and 
molybdenum. 
 

API SPEC 
17D 

 

Corrosion 
resistant 
materials (CRM) 

Ferrous or non ferrous alloys 
which are more corrosion resistant 
than low alloy steels. This term 
includes CRA's, duplex, and 
stainless steels. 
 

API SPEC 
17D 

 

Corrosion-
resistant alloys 
CORROSION 
RESISTANT 
ALLOY 

Ferrous and non-ferrous alloys 
which are more corrosion resistant 
than low alloy steels. 
 

ISO 13628-4 A metal alloy that has a higher 
corrosion resistance than 
normal low alloy steels. 

Cover Layer of elastomer between the 
reinforcing layer and the external 
environment (or external carcass 
if provided) used to protect the 
pipe against penetration of 
seawater and other external 
environments, corrosion, abrasion 
and mechanical damage 
 

ISO 13628-10 The name ―Cover‖ is too 
generic. (to hide or protect). A 
new name must be found. 

Crab lay Installation deployment activity 
whereby the installation vessel 
moves sideways along the 
installation route. 
 

ISO 13628-5  

Crack tip opening 
displacement 
CTOD 

Measure of crack severity that can 
be compared against a critical 
value at the onset of crack 
propagation 
 

ISO 13628-7  

Creep The increase in strain of a 
viscoelastic material as the result 
of a constant applied stress. The 
response of an amorphous 
polymeric material to the stress 

API 17TR1  
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Definition 

 
Used in 

ISO 15926 comments 

commences with an 
instantaneous elongation, 
followed by creep (rapid at first, 
then slowing to a constant rate). 
The viscoelastic term creep has 
both elastic and viscous 
components. When the stress is 
removed, the creep deformation is 
not completely reversible; the 
nonrecoverable portion being due 
to viscous flow. 
 

Crossover Flexible flowline crossing another 
pipe already laid on the seabed. 
 
NOTE: The underlying pipe may 
be a steel pipe or another flexible 
pipe. It may be required to support 
the overlying pipe to prevent 
overbending or crushing of the 
new or existing pipes. 
 

ISO 13628-10 Term should be more precise. 

Crossover 
 

Flexible flowline crossing another 
pipe already laid on the seabed  
 
NOTE: The underlying pipe may 
be a steel pipe or another flexible 
pipe. It may be required to support 
the overlying pipe to prevent 
overbending or crushing of the 
new or existing pipes. 
 

ISO 13628-2  

Curing Process of changing irreversibly, 
usually at elevated temperatures, 
the properties of a thermosetting 
resin or an elastomer compound 
by chemical reaction. 
 
NOTE: Cure can be accomplished 
by the addition of curing (cross-
linking) agents, with or without 
heat and pressure. 
 

ISO 13628-10  

Deep water Water depth generally ranging 
from 610 m (2 000 ft) to 1 830 m 
(6 000 ft). 
 
NOTE: Since the physical 
circumstances of any situtation 
will change as a function of water 
depth, use of the term 
―deep water‖ implies that it may be 
necessary to consider design 
and/or technology alternatives. 
 

ISO 13628-1  

Deployment 
system 

All equipment involved in the 
launch and recovery of a system. 
 

ISO 13628-9  

Depth rating The maximum rated working 
depth of a piece of equipment at a 
given set of operating conditions. 
 

API SPEC 
17D 

 

Depth rating Maximum rated working depth of ISO 13628-4  
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Definition 
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RATED DEPTH a piece of equipment at a given 
set of operating conditions. 
This term includes nickel alloys, 
stainless steels, copper-nickel 
alloys and titanium. 
 

Design basis Set of project-specific design data 
and functional requirements that 
are not specified or are left open 
in the general standard 
 

ISO 13628-7  

Design check Assessment of a component for a 
load case by means of an 
application rule 
 

ISO 13628-7  

Design criteria Quantitative formulations which 
describe each failure mode the 
conditions shall fulfil 
 

ISO 13628-7  

Design factor Factor (usage factor) used in 
working stress design 
 

ISO 13628-7  

Design life 
 

Specified operational life of 
system after pre-delivery test 
 

ISO 13628-6  

Design life Service life multiplied by an 
appropriate safety factor. 
 

ISO 13628-5  

Design life Period for which a riser can be 
used for its intended purpose with 
anticipated maintenance but 
without substantial repair or 
replacement being necessary 
including storage and working 
periods. 
 
NOTE: The design life includes 
the entire period from start of 
manufacture to condemnation of 
the C/WO riser system or part of 
the system. 
 

ISO 13628-7 ISO 15926: ―A period of time 
stating that an object shall be 
able to withstand x years of 
use‖. 

Design load Combination of load effects 
 

ISO 13628-7  

Design material 
strength 

Stress used for structural strength 
calculation 
 

ISO 13628-7  

Design 
methodology 
verification report 

Evaluation report prepared by an 
independent verification agent at 
the time of an initial review, for a 
specific manufacturer, confirming 
the suitability and appropriate 
limits on the manufacturer’s 
design methodologies 
 
NOTE: This report may include 
occasional amendments or 
revisions to address extensions 
beyond previous limits or revisions 
of methodologies. 
 

ISO 13628-2  

Design pressure Minimum or maximum pressure, 
inclusive of operating pressure, 

ISO 13628-10  
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Definition 

 
Used in 
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surge pressure including shut-in 
pressure where applicable, 
vacuum conditions and static 
pressure head 
 

Design pressure Minimum or maximum pressure, 
inclusive of operating pressure, 
surge pressure including shut-in 
pressure where applicable, 
vacuum conditions and static 
pressure head. 
 

ISO 13628-2  

Design pressure 
 

Maximum pressure for which the 
system or component was 
designed for continuous usage. 
 

ISO 13628-6 In ISO 15926 defined as: ―A 
pressure which an object is 
designed to withstand.‖ 

Design pressure Maximum difference between 
internal pressure and external 
pressure that is unlikely to be 
exceeded during the life of the 
riser, referred to a specified 
reference height. 
 
NOTE: Design pressure is often 
named maximum allowable 
pressure or rated working 
pressure or maximum allowable. 
 
EXAMPLE: Design pressure is the 
maximum pressure considering 
shut-in pressure at the wellhead 
(seabed) or at the top of the riser 
with subsea valves open, 
maximum well fracturing pressure, 
maximum well injection pressure, 
maximum surge pressure or 
maximum well kill pressure. 
 

ISO 13628-7  

Design working 
load 

Maximum working load multiplied 
by an appropriate safety factor. 
 

ISO 13628-5  

Design working 
pressure  

Maximum pressure that the 
component or system is designed 
to contain in service, inclusive of 
MAOP, normal shutin pressure 
and if applicable, vacuum 
conditions and static pressure 
head, at the associated design 
temperatures. Must be less than 
the proof/hydrostatic test pressure 
and any applicable incidental 
overpressure. May be equal to the 
MAOP. 
 

ISO 13628-5  

Designer 
 

Individual or organization that 
takes the responsibility for the 
design of C/WO riser systems 
conforming with requirements of 
this part of ISO 13628 
 

ISO 13628-7 The term is too generic. A 
designer can design other 
things than risers. 

Diagnostic data 
 

Data provided to monitor the 
condition of the downhole 
equipment. 

ISO 13628-6  
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Definition 

 
Used in 

ISO 15926 comments 

 
NOTE: Can include the ability to 
make (engineering) adjustments. 
 

Direct hydraulic 
control 

Control method wherein hydraulic 
pressure is applied through a 
dedicated hydraulic line to act 
directly on a subsea valve 
actuator. 
 
NOTE: Upon venting of the 
pressure at the surface, the 
control fluid is returned through 
the umbilical to the surface due to 
the action of the restoring spring 
in the valve actuator. Subsea 
functions may be ganged together 
to reduce the number of umbilical 
lines. 
 

ISO 13628-6  

Diverter Device used to direct tools at a 
branch connection. 
 
NOTE: Used generically, it refers 
to that category of equipment, 
which includes deflectors, 
diverters and selectors. 
 

ISO 13628-3  

Downstream Direction of movement away from 
the reservoir. 
 

API SPEC 
17D 

 

Downstream Direction of movement away from 
the reservoir. 
 

ISO 13628-4  

Downstream Away from a component in the 
direction of flow. 
 

ISO 13628-6  

Drift To gauge or measure pipe by 
means of a mandrel passed 
through it to ensure the passage 
of tools, pumps, and other well 
servicing equipment. 
 

API RP 17G  

Drift Gauge used to check the 
minimum radius of curvature and 
minimum ID of tubular 
components. 
 

ISO 13628-3  

Drift 
DRIFT 
MANDREL 

Cylindrical mandrel for verifying 
drift diameter of individual and 
assembled equipment 
 

ISO 13628-7 A physical object that is of 
cylindrical shape and 
machined to accurate 
tolerances used for checking 
the roundness and inside 
diameter of pipe. 

Drift-off Unintended lateral movement of a 
dynamically positioned vessel off 
its intended location relative to the 
wellhead, generally caused by 
loss of station-keeping control or 
propulsion 
 

ISO 13628-7  

Drill pipe riser Single string of drill pipe with an 
attached hydraulic control 

ISO 13628-7  



ISO/TC67/SC4/WG6 N 172 Rev 2 

 17 
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Definition 

 
Used in 
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umbilical and annulus umbilical 
 

Drilling riser System used with floating drilling 
vessel for guiding the drill string 
and circulating fluids between the 
drilling vessel and the subsea 
BOP 
 

ISO 13628-7  

Drive-off Unintended movement of a 
dynamically positioned vessel off 
location driven by the vessel's 
main propulsion or station-keeping 
thrusters 
 

ISO 13628-7  

Dynamic 
application 

Service in which flexible pipe is 
exposed to cyclically varying loads 
and deflections during normal 
operation. 
NOTE: The pipe is specially 
constructed to withstand a large 
number of 
bending/tensile/torsional cycles. 
 

ISO 13628-10  

Dynamic 
application 

Flexible pipe configuration that is 
subjected to loads that vary in 
time, or whose deflections or 
boundary conditions vary in time. 
 

ISO 13628-2  

Dynamic 
positioning 

Computerized means of 
maintaining a vessel on location 
by selectively activating thrusters 
 

ISO 13628-7  

Effective tension Axial tension calculated at any 
point along a riser by considering 
only the top tension and the 
apparent weight of the riser and 
its contents (tension positive). 
 
NOTE: Global buckling and 
geometric stiffness is governed by 
the effective tension. 
 

ISO 13628-7  

Elastomer Material that substantially 
recovers its original shape and 
size at room temperature after 
removal of a deforming force; 
material that shows a reversible 
elasticity up to a very high strain 
level (~ 100 %). 
 

ISO 13628-10  

Electrohydraulic 
control 

Control method wherein electrical 
signals are conducted to the 
subsea control system and used 
to open or close electrically-
controlled hydraulic control valves. 
 
NOTE: Hydraulic fluid is locally 
sourced and acts on the 
associated subsea valve actuator. 
―Locally sourced‖ may 
mean locally stored pressurized 
fluid or fluid supplied by a 
hydraulic umbilical line. With 

ISO 13628-6  
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Definition 

 
Used in 

ISO 15926 comments 

electrohydraulic control systems, 
data telemetry (readback) is 
readily available at high speed. 
Multiplexing of the communication 
signals reduces the number of 
conductors in the umbilical. 
 

Embedding 
compound 

Elastomeric compound in which 
the steel reinforcing cables are 
embedded. 
NOTE: The compound assures 
bonding between the steel cables 
and surrounding layers. 
 

ISO 13628-10  

Emergency 
disconnect 
package 

Subsea equipment package that 
typically forms part of the lower 
workover riser package and 
provides a disconnection point 
between the riser and subsea 
equipment. 
 
NOTE: This equipment is used 
when it is required to disconnect 
the riser from the well, typically in 
case of a vessel drift-off or other 
emergency that could move the 
vessel away from the well 
location. 
 

ISO 13628-7  

Emergency 
disconnect 
package (EDP) 

A subsea equipment package 
interfacing to the completion riser 
for bore isolation and circulation, 
and to the LW, the production 
tree, and the tree cap for 
installation/retrieval purposes. 
 

API RP 17G  

Emergency quick-
disconnect 

Automatic activation of an 
emergency shutdown followed by 
an automatic disconnect of the 
riser 
 

ISO 13628-7  

Emergency 
shutdown 

Controlled sequence of events 
that ensures that the well is 
secured against accidental 
release of hydrocarbons into the 
environment, i.e. closing of barrier 
elements 
 

ISO 13628-7 ISO 15926: ―Shutting down 
rapidly in order to prevent or 
remedy a dangerous 
situation.‖ The 13628 definition 
describes an ―Emergency well 
shutdown‖. 

End Fitting A mechanical device which forms 
the transition between the flexible 
pipe body and the connector. The 
different pipe layers are 
terminated in the end fitting in 
such a way as to transfer the load 
between the flexible pipe and the 
connector. 
 

API 17TR1  

End fitting Mechanical device which forms 
the transition between the flexible 
pipe body and the connector. 
 
NOTE: The different pipe layers 
are terminated in the end fitting in 

ISO 13628-10  
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Definition 
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such a way as to transfer the load 
between the flexible pipe and the 
connector. 
 

End fitting Mechanical device which forms 
the transition between the flexible 
pipe body and the connector 
whose different pipe layers are 
terminated in the end fitting in 
such a way as to transfer the load 
between the flexible pipe and the 
connector. 
 

ISO 13628-2  

End termination Mechanical device attached to the 
end of an umbilical, which 
provides a means of transferring 
installation and operating loads, 
fluid and electrical services to a 
mating assembly mounted on the 
subsea facility or surface facility. 
 

ISO 13628-5  

Environmental 
loads 

Loads due to the environment. 
 
EXAMPLES Waves, current and 
wind. 
 

ISO 13628-7  

Environmental 
seal 

The outermost pressure- 
containing seal at a connector 
interface. This seal normally 
separates a pressurised medium 
from the surrounding environment. 
 

API RP 17G  

Environmental 
seal 

Outermost pressure-containing 
seal at a connector interface. 
 
NOTE: This seal normally 
separates a pressurized medium 
from the surrounding environment. 
 

ISO 13628-7  

Evaluation 
Criterion 

A predetermined criterion against 
which test results are compared in 
order to facilitate the evaluation of 
a candidate polymer. 
 

API 17TR1  

Expert operation Operating the IWCS with other 
control commands or other 
methods than used for normal 
operation 
 
NOTE: Typically used by IWCS 
supplier or other skilled resource 
to read IWCS diagnostic data and 
make 
(engineering) adjustments to 
IWCS equipment. 
 

ISO 13628-6 Too generic term in this 
context. 

Extension sub Sealing tubular member that 
provides bore continuity between 
adjacent components. 
 

API SPEC 
17D 

 

Extension sub Sealing tubular member that 
provides tree bore continuity 
between adjacent tree 

ISO 13628-4  
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components. 
 

Extrusion For flexible pipe application, 
extrusion is the preferred term to 
describe the deformation (―flow‖) 
of the pressure sheath into armour 
gaps as a result of applied 
pressure. Extrusion (of a semi-
crystalline polymer) has three 
components: elastic extrusion, the 
instantaneous response to the 
applied stress, plastic extrusion 
irrecoverable deformation of the 
polymer) and time-dependent 
creep extrusion. For 

completeness, the definition of 
creep is also provided. NB Internal 
pressure sheaths are normally 
produced by a manufacturing 
process also termed extrusion, 
involving polymer melt flow. This 
is only referred to herein by the 
term “extruded pipe” or the like. 

 

API 17TR1  

Fabricator Individual or organization that 
takes the responsibility for the 
fabrication of C/WO riser systems 
conforming with the requirements 
of this part of ISO 13628 
 

ISO 13628-7 Is there a difference between 
fabricator and manufacturer? 

Factory 
acceptance test 
FAT 

Test conducted by the 
manufacturer to verify that the 
manufacture of a specific 
assembly meets all intended 
functional and operational 
requirements 
 

ISO 13628-7  

Factory 
acceptance test 
(FAT) 

A test conducted by the 
manufacturer to verify that the 
manufacture of a specific 
assembly meets all intended 
functional and operational 
requirements. 
 

API RP 17G  

Factory 
acceptance test 
(FAT) 

Series of tests carried out on the 
complete component after 
manufacture is complete, to verify 
the operation integrity of the 
component. 
 

ISO 13628-5  

Fail closed valve An actuated valve designed to fail 
to the closed position.  
 

API SPEC 
17D 

 

Fail closed valve Actuated valve designed to fail to 
the closed position. 
 

ISO 13628-4  

Fail open valve Actuated valve designed to fail to 
the open position. 
 

ISO 13628-4  

Fail-safe Term applied to equipment or a 
system so designed that, in the 
event of failure or malfunction of 
any part of the system, devices 

ISO 13628-7  
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are automatically activated to 
stabilize or secure the safety of 
the operation 
 

Failure Event causing an undesirable 
condition, e.g. loss of component 
or system function, or 
deterioration of functional 
capability to such an extent that 
the safety of the unit, personnel or 
environment is significantly 
reduced. 
 
EXAMPLE: Structural failure 
(excessive yielding, buckling, 
rupture, leakage) or operational 
limitations (slick joint protection 
length, clearance). 
 

ISO 13628-7 ISO 15926:  
The termination of the ability of 
an item to perform a required 
function.  
This is derived from  
IEC 50-603-05-06 
 

False rotary Component that sits on the drilling 
rotary and provides a slip profile 
for single, dual or triple tubing 
strings. 
 
NOTE: This allows the workover 
control system umbilical to feed 
into the drilling riser without 
interfering with the slips. 
 

ISO 13628-7  

Fatigue analysis Conventional stress-life fatigue 
analysis using material S-N 
curves and specified fatigue 
design factors 
 

ISO 13628-7  

Fatigue crack 
growth analysis 

Analysis of crack growth from 
assumed initial defect size under 
the action of cyclic loading. 
 
NOTE: Used to determine 
fabrication inspection 
requirements and in-service 
inspection plans. 
 

ISO 13628-7  

Finite element 
analysis 

Numerical method for analysing 
dynamic and static response, by 
dividing the structure into small 
continuous elements with the 
given material properties. 
 
NOTE: The analysis can be local 
or global. 
 

ISO 13628-7  

First end 
connection 

The connection made at the 
initiation of the installation 
process. 
 

API SPEC 
17D 

 

First-end 
connection 

Connection made at the initiation 
point of the flowline or umbilical 
installation process 
 

ISO 13628-1 
 

 

Fishscaling Tendency of one tensile armour 
wire edge to lift off of the 
underlying layer because of 

ISO 13628-2  
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deflection or incorrect twist 
deformation during armour 
winding. 
 

Flex joint Laminated metal and elastomer 
assembly, having a central 
through-passage equal to or 
greater in diameter than the 
interfacing pipe or tubing bore, 
that is positioned in the riser string 
to reduce the local bending 
stresses 
 

ISO 13628-7  

Flexible flowline Flexible pipe, wholly or in part, 
resting on the seafloor or buried 
below the seafloor, and used in a 
static application. 
 
NOTE: The term flowline is used 
in this document as a generic term 
for flexible flowlines. 
 

ISO 13628-10  

Flexible flowline Flexible pipe, wholly or in part, 
resting on the seafloor or buried 
below the seafloor, and used in a 
static 
application. 
 
NOTE: The term flowline is used 
in this document as a generic term 
for flexible flowlines. 
 

ISO 13628-2  

Flexible Pipe An assembly of a pipe body and 
end fittings. The pipe body 
comprises a composite of layered 
materials (polymeric and metallic) 
that form a pressure containing 
conduit. The pipe structure allows 
large deflections without a 
significant increase in bending 
stresses. The term ―pipe‖ is used 
in this document as a generic term 
for unbonded flexible pipe. 
 

API 17TR1  

Flexible pipe Assembly of a pipe body and end 
fittings. 
 
NOTE: The pipe body comprises 
a composite of layered materials 
that form a pressure-containing 
conduit. The pipe structure allows 
large deflections without a 
significant increase in bending 
stresses. Normally, the pipe body 
is built up as a composite 
structure comprising metallic and 
elastomer layers. The term pipe is 
used in this document as a 
generic term for flexible pipe. 
 

ISO 13628-10  

Flexible pipe Assembly of a pipe body and end 
fittings, where the pipe body 
comprises a composite of layered 

ISO 13628-2  
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materials that form a pressure-
containing conduit and the pipe 
structure allows large deflections 
without a significant increase in 
bending stresses.  
 
NOTE: Normally the pipe body is 
built up as a composite structure 
composed of metallic and polymer 
layers. 
The term ―pipe‖ is used in this 
document as a generic term for 
flexible pipe. 
 

Flexible pipe 
system 

A fluid conveyance system for 
which the flexible pipe(s) is the 
primary component and includes 
ancillary components attached 
directly or indirectly 
to the pipe. 
 

API RP 17B  

Flexible riser Flexible pipe connecting a 
platform/buoy/ship to a flowline, 
seafloor installation or another 
platform. 
 
NOTE: The riser can be freely 
suspended (free catenary), 
restrained to some extent (buoys, 
chains), totally restrained or 
enclosed in a tube (I- or J-tube). 
 

ISO 13628-10  

Flexible riser Flexible pipe connecting a 
platform/buoy/ship to a flowline, 
seafloor installation, or another 
platform where the riser may be 
freely suspended (free, catenary), 
restrained to some extent (buoys, 
chains), totally restrained or 
enclosed in a tube (I- or J-tubes). 
 

ISO 13628-2  

Floating loading 
and discharge 
hose 

Flexible pipe with integral 
buoyancy or clamped-on 
buoyancy modules so as to 
enable the buoyancy pipe to float 
on the water surface 
 

ISO 13628-10  

Floating vessel An offshore drilling structure that 
floats and is not secured to the 
seafloor except by means of 
anchors. Semi-submersible drilling 
rigs and drill ships are floating 
vessels. 
 

API RP 17G  

Floating vessel 
(FLOATING 
STRUCTURE?) 

Buoyant installation that is floating 
and positioned relative to the sea 
bottom by station-keeping 
systems. 
 
NOTE: The following types of 
station-keeping systems are 
normally considered: catenary 
mooring systems and dynamic 

ISO 13628-7 ISO 15926 uses the word 
structure instead of facility.  
The class ―Semi submersible 
structure‖ is defined as ― 
A facility which is a seabed 
anchored or dynamically 
positioned buoyant/compliant 
substructure which provides 
support for topside structure 



ISO/TC67/SC4/WG6 N 172 Rev 2 

 24 

 
Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

positioning systems based on 
thrusters. Combination of station-
keeping systems can be 
considered. 
 
EXAMPLE: Semi-submersible 
drilling vessels and drill ships. 
 

and equipment‖.  
 

Flow loops Piping which connects the 
outlet(s) of the subsea tree to the 
subsea flow-line connection 
and/or to other tree piping. 
connections (crossover piping, 
etc.). 
 

API SPEC 
17D 

 

Flow loops Piping which connects the 
outlet(s) of the subsea tree to the 
subsea flow-line connection 
and/or to other tree piping 
connections (crossover piping, 
etc.) 
 

ISO 13628-4 This definition is too context 
specific. ISO 15926 defines 
this as ―An artefact consisting 
of a short length of pipe, for 
connecting between two other 
(fixed) pipes‖ There are 
subclasses, such as 
―crossover flowloop‖, 
production flowloop‖ and so on 

Flowline Production/injection line, service 
line or pipeline through which fluid 
flows. 
 
NOTE: In this part of ISO 13628, 
the term is used to describe 
solutions or circumstances of 
general nature related to a 
flowline. 
 

ISO 13628-1  

Flow-line    
NB see new rev 
of 13628-1 
 

Any pipeline connecting to the 
subsea tree assembly. 
 

API SPEC 
17D 

 

Flow-line Any pipeline connecting to the 
subsea tree assembly. 
 

ISO 13628-4  

Flow-line 
connector support 
frame 

A structural frame which receives 
and supports the flow-line 
connector and transfers flow-line 
loads back into the wellhead 
structure. 
 

API SPEC 
17D 

 

Flow-line 
connector support 
frame 

Structural frame, which receives 
and supports the flow-line 
connector and transfers flowline 
loads back into the wellhead or 
seabed anchored structure. 
 

ISO 13628-4  

Flowline 
connector system 

The equipment used to attach 
subsea pipelines and/or control 
umbilicals to a subsea tree. The 
system may include means to 
guide the end of the pipeline or 
umbilical into place and may 
include remote connection or 

disconnection capability. 
 

API SPEC 
17D 

 

Flow-line Equipment used to attach subsea ISO 13628-4  
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connector system pipelines and/or control umbilicals 
to a subsea tree. 
 
NOTE: The system may include 
means to guide the end of the 
pipeline or umbilical into place and 
may include remote connection or 
disconnection capability. 
 

Flow-line 
signature 
Service line 
signature 

Particular set of pressure pulses 
(spikes) read or recorded at the 
surface that identifies a certain 
point in the service/flow-line or 
well as tools are pumped past. 
 

ISO 13628-3  

Flow-line 
signature 
Service line 
signature 

Particular set of pressure pulses 
(spikes) read or recorded at the 
surface that identifies a certain 
point in the service/flow-line or 
well as tools are pumped past. 
 

ISO 13628-3  

Fluid Gases, liquids and vapour in pure 
phases as well as mixtures 
thereof 
 

ISO 13628-7 ISO 15926 defines fluid as  
―A compound‖  

Flying lead Unarmoured umbilical jumper with 
a termination plate at either end 
(incorporating connectors for the 
various lines) used to connect 
subsea facilities together. 
 
NOTE 1: A flying lead is 
commonly used to connect e.g. a 
subsea control module on a 
subsea tree to a subsea 
umbilical distribution unit. 
 
NOTE 2: This type of umbilical 
jumper is lightweight and hence 
can be picked up from a 
deployment basket on the seabed 
and manoeuvred into position 
using a free-flying ROV. 
 

ISO 13628-1  

Fractile p-fractile (or percentile) and the 
corresponding fractile value Xp is 
defined as F(Xp) = p, where F is 
the distribution function for Xp 
 

ISO 13628-7  

Fracture 
mechanics 
assessment 

Assessment and analysis where 
critical defect sizes under design 
loads are identified to determine 
the crack growth life, i.e. leak or 
fracture 
 

ISO 13628-7  

Free hanging 
catenary 

Riser configuration.  See Fig. 4 in 
API RP 17B.  
 

API RP 17B  

Frequency 
domain 

Dynamic analysis method based 
on the assumption that any 
applied irregular process is a 
superposition of fundamental, 
regular processes. 

ISO 13628-7  
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NOTE: Frequency domain 
analysis is usually associated with 
linear systems. 
 

Functional 
components 

Components included within a 
subsystem which are required to 
fulfill the functional requirements. 
 

ISO 13628-5  

Functional load Load caused by the physical 
existence of the riser system and 
by the operation and handling of 
the system, excluding pressure 
loads 
 

ISO 13628-7 Too generic term with context 
dependent on riser. 

Functional 
requirement 

Minimum criterion which shall be 
satisfied in order to meet stated 
objectives. 
  
NOTE: Functional requirements 
are performance oriented and are 
applicable to a wide range of  
developement concepts. 
 

ISO 13628-8  

Functional 
specification 

Document that specifies the 
totality of needs expressed by 
features, characteristics, process 
conditions, boundaries and 
exclusions defining the 
performance of a product or 
service including quality 
assurance requirements. 
 

ISO 13628-5  

Galling Cold welding of contacting 
material surfaces followed by 
tearing of the materials during 
further sliding/rotation. 
NOTE: Galling results from the 
sliding of metallic surfaces that 
are under high bearing forces. 
Galling can generally be attributed 
to insufficient lubrication between 
the surfaces. The purpose of the 
lubrication medium is to minimize 
the metalto-metal contact and 
allow efficient sliding of the 
surfaces. Other ways to prevent 
galling are to reduce the bearing 
forces or reduce the sliding 
distance. 
 

ISO 13628-7  

Gas service Service conditions with a gas 
content, i.e. gas applications or 
live crude containing gas 
 

ISO 13628-10  

Gasket Deformable material (or 
combination of materials) intended 
to be clamped between flanges to 
prevent leakage of fluid 
 

ISO 13628-7 In ISO 15926 the agreed 
definition is ―A seal that is one 
or more closed loops of 
deformable material used 
between mating surfaces 
which have only very limited 
movement relative to each 
other. The sealing material is 
deformable in order to effect 
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Definition 

 
Used in 
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the sealing between 
irregularities of the mating 
surfaces‖. 

Gimbal Device that interfaces with the 
spider and the riser joint and 
enables the riser to rotate about 
the horizontal axis, thereby 
reducing the bending moments, 
which can otherwise occur due to 
vessel roll/pitch motions 
 

ISO 13628-7  

Global analysis Analysis of the complete riser 
string from the sea floor 
(wellhead) to top drive including 
tensioner joint, utilizing beam 
element. 
 
NOTE: Bending moments and 
effective tension distributions 
along the riser string due to 
functional loads, vessel motions 
and environmental loads are 
determined by global analysis. 
 

ISO 13628-7 Too context dependent. This is 
a riser global analysis 

Global buckling Elastic Euler buckling 
 

ISO 13628-7  

Grip length Combined thickness of all the 
elements clamped together by the 
bolts and nuts, including washers, 
gaskets and joint members 
 

ISO 13628-7  

Gross structural 
discontinuity 

Structural or material 
discontinuity, which affects the 
stress or strain distribution across 
the entire wall thickness over a 
region of significant area. 
 
EXAMPLE: End-to-pipe junction, 
connector-to-pipe junction, the 
junction of two pipes of different 
diameters, 
thickness or material, or a 
stiffener-to-pipe junction. 
 

ISO 13628-7  

Guide funnel Tapered enlargement at the end 
of a guidance member to provide 
primary guidance over another 
guidance member. 
 

API SPEC 
17D 

 

Guide funnel Tapered enlargement at the end 
of a guidance member to provide 
primary guidance over another 
guidance member. 
 

ISO 13628-4 Agreed term 

Guide lineless 
systems 

Systems which do not depend on 
the establishment of guide lines 
from the seafloor to the surface 
vessel for guidance and alignment 
of subsea equipment during 
installation, operation, 
intervention, or retrieval. 
 

ISO 13628-4  

Guide lines Taut lines from the seafloor to the ISO 13628-4  



ISO/TC67/SC4/WG6 N 172 Rev 2 

 28 
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Definition 

 
Used in 

ISO 15926 comments 

surface for the purpose of guiding 
equipment to the seafloor 
structure. 
 

Guideline Recommendation of recognized 
practice to be considered in 
conjunction with applicable 
statutory 
requirements, industry standards, 
standard practices and 
philosophies 
 

ISO 13628-8  

Guideline-less 
systems 

Systems which do not depend on 
the establishment of guidelines 
from the sea- floor to the surface 
vessel for guidance and alignment 
of subsea equipment during 
installation, operation, 
intervention] or retrieval. 
 

API SPEC 
17D 

 

Hang-off Riser when disconnected from 
seabed. 
NOTE: Hang-off is usually 
differentiated from disconnected. 
Disconnected is normally the 
condition directly after 
disconnecting the riser. Hang-off 
is normally associated with the 
riser suspended from the rotary 
table. 
 

ISO 13628-7  

Heat-affected 
zone 

Region around a weld that has 
been affected by welding 
 

ISO 13628-7 In ISO 15926 this is defined 
as: ―A feature which is the 
portion of the base metal 
whose mechanical properties 
or microstructure have been 
altered by the heat of welding, 
brazing, soldering, or thermal 
cutting‖. Note that this 
definition is derived from 
ANSI/AWS A3.0-89 "Standard 
Welding Terms and 
Definitions". 

Heat-trace An element incorporated into pipe 
structure to provide heating. 
 

API RP 17B In ISO 15926 HEAT TRACING 
SYSTEM is defined as: A 
heating system which is 
intended to provide heat 
conservation or frost proofing  
 

Heave Floating vessel motion in the 
vertical direction 
 

ISO 13628-7  

Heave-
compensated 
system 

System that limits the effect of 
vertical vessel motion on the 
deployed system or equipment. 
 

ISO 13628-9  

High pressure 
riser 

A tubular member which extends 
the well-bore from the mud-line 
tubing spool to a surface BOP. 
 

API SPEC 
17D 

 

High pressure 
riser 

A tubular member which extends 
a pressure containing conduit  
from the equipment located at the 

ISO 13628-4  
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Definition 

 
Used in 
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seafloor to the pressure control 
equipment at the surface facility.  
 

High Temperature 
Flexible Pipe 

An unbonded flexible pipe which 
is suitable for internal fluid 
temperatures of between 130 and 
200°C. 
 

API 17TR1  

H-member Nipple assembly that provides 
fluid communication and 
circulation between strings of 
tubing in the well-bore. 
 

ISO 13628-3  

Horizontal tree 
(HORIZONTAL 
CHRISTMAS 
TREE) 

Subsea tree with production and 
annulus bore valves located 
external to the tree, where the 
tubing hanger or dummy tubing 
hanger is installed after the tree 
 

ISO 13628-7 ISO 15926:  
A Christmas tree design for 
subsea applications, 
configured with the master 
valves and flow-control 
equipment on a horizontal 
axis.  
Definition according to 
Schlumberger's Oilfield 
glossary  
  
 

Host facility  Fixed or floating facility to which 
fluids are produced and/or from 
which controls and/or service 
functions are provided.  
 
EXAMPLES: Platform, buoy, 
floating production system. 
 

ISO 13628-5  

Hydraulic 
connector 

Mechanical connector that is 
activated hydraulically 
 

ISO 13628-7  

Hydrodynamic 
loads 

Flow-induced loads caused by the 
relative motion between the riser 
and the surrounding water 
 

ISO 13628-7  

Hydrogen getter Medium, within an optical fibre 
system, that chemically 
neutralizes hydrogen. 
 

ISO 13628-5  

Hydrostatic test 
pressure 
 

Maximum test pressure at a level 
greater than the design pressure 
(rated working pressure) 
  

ISO 13628-6  

Inboard tree 
piping 

Subsea tree piping which is 
upstream of the first tree wing 
valve. 
 

ISO 13628-4  

Inboard tree 
pipling 

Subsea tree piping which is 
upstream of the first tree wing 
valve. 
 

API SPEC 
17D 

 

Independent 
verification agent 

Independent party or group, 
selected by the manufacturer, that 
can verify the indicated 
methodologies or performance, 
based on the technical literature, 
analyses, test results, and other 
information provided by the 

ISO 13628-10  
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ISO 15926 comments 

manufacturer. 
 
NOTE: The agent is also called 
upon to witness some 
measurements and tests related 
to material qualification. 
 

Independent 
verification agent 

Independent party or group, 
selected by the manufacturer, who 
can verify the indicated 
methodologies or performance 
based on the technical literature, 
analyses, and test results and 
other information provided by the 
manufacturer. 
 
NOTE: The agent is also called 
upon to witness some 
measurements and tests related 
to material qualification. 
 

ISO 13628-2  

Insulation layer Additional layer added to the 
flexible pipe to increase the 
thermal insulation properties. 
NOTE: The layer is usually 
located between the outer 
reinforcement layer and the cover. 
 

ISO 13628-10  

Insulation layer Additional layer added to a flexible 
pipe to increase its thermal 
insulation properties, usually 
located between the outer tensile 
armour layer and the outer 
sheath. 
 

ISO 13628-2  

Integral riser Integral style C/WO riser is a riser 
in which the pressure-containing 
conduits are mounted into a 
common assembly or joint. 
 
NOTE 1: An integral riser is 
typically classified as either 
jacketed or non-jacketed. The 
integral riser joint allows the 
production and annulus lines to be 
made up simultaneously. 
 
NOTE 2: A jacketed C/WO riser 
can also contain hydraulic control 
lines inside the structural housing. 
This type of riser is typically used 
in applications where high tensile 
or bending loads are anticipated. 
 

ISO 13628-7  

Integrated service 
umbilical (ISU) 

A structure in which the inner core 
is a standard flexible pipe 
construction. Umbilical 
components are wound around 
the core pipe and covered with a 
protective outer sheath (see 
4.3.4). 
 
Note: ISU is a trademark of 

API RP 17B 
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Coflexip Stena Offshore. 
 

Intelligent well Well that employs permanently 
installed downhole sensors and/or 
permanently installed downhole 
control 
devices that are operable from a 
surface facility 
 

ISO 13628-6  

Intelligent well 
control system 

Control system used to operate an 
intelligent well 
 

ISO 13628-6  

Intermediate 
sheath 

Extruded polymer layer located 
between internal pressure and 
outer sheaths, which may be used 
as a barrier to external fluids in 
smooth bore pipes or as an anti-
wear layer. 
 

ISO 13628-2  

Internal Pressure 
Sheath 

The innermost contiguous 
polymeric layer of an unbonded 
flexible pipe, designed to contain 
transported fluids and ensure pipe 
integrity. 
 

API 17TR1  

Internal pressure 
sheath 

Layer that ensures internal fluid 
integrity. 
 
NOTE: This layer may consist of a 
number of sub-layers. 
 

ISO 13628-2  

Intervention 
fixtures 

Devices or features permanently 

fitted to subsea well equipment to 
facilitate subsea intervention tasks 
including, but not limited to: 
- grasping intervention fixtures 
- docking intervention fixtures 
- landing intervention fixtures 
- linear actuator intervention 
fixtures 
- rotary actuator intervention 
fixtures 
- fluid coupling intervention 
fixtures 
 

API SPEC 
17D 

 

Intervention 
fixtures 

Devices or features permanently 
fitted to subsea equipment to 
facilitate subsea intervention 
tasks. 
 

ISO 13628-4  

Intervention 
system 

Means to deploy or convey 
intervention tools to subsea well 
equipment to carry out 
intervention tasks including: 
- remotely operated vehicle (ROV) 
- atmospheric diving system 
(ADS)  
- diver 
 

API SPEC 
17D 

 

Intervention Means to deploy or convey ISO 13628-4  
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system intervention tools to subsea 
equipment to carry out 
intervention tasks.  
 

Intervention tools A device or remotely operated tool 
deployed by an intervention 
system to mate or interface with 
intervention fixtures. 
 

API SPEC 
17D 

 

Intervention tools Device or deployed by an 
intervention system to mate or 
interface with intervention fixtures. 
 

ISO 13628-4  

JS ? Riser configuration similar to a 
lazy-S (see Fig. 4 in API RP 17B) 
with the exception that the lower 
catenary passes back underneath 
the subsea buoy. Also called 
"reverse-S". 
 

API RP 17B  

Jumper Short segment of flexible pipe with 
a connector half at either end. 
 
NOTE: A jumper is commonly 
used to connect flowlines and/or 
subsea facilities together, e.g. a 
subsea flowline to a hard pipe 
riser installed on a production 
platform. 
 

ISO 13628-1  

Jumper Short flexible pipe used in subsea 
and topside, static or dynamic 
applications, e.g. turret jumpers 
and drag chain jumpers 
 

ISO 13628-10  

Jumper Short length of pipe used in 
subsea and topside, static or 
dynamic applications. 
 

ISO 13628-2  

Jumper Short piece of flexible pipe 
 

ISO 13628-7  

Landing string All the equipment of the riser 
above the tubing hanger that is 
contained wholly or partly within 
the BOP stack and up to the first 
standard riser joint. 
 
NOTE: For live well operations, 
the landing string typically 
consists of a tubing hanger 
running tool, subsea test tree, 
shear sub, retainer valve and 
lubricator valve. For killed well 
operations, the landing string 
typically consists of a tubing 
hanger running tool and tubing 
hanger orientation joint or slick 
joint. 
 

ISO 13628-7  

Lay angle Angle between the axis of a spiral 
wound element (e.g. cables of 
reinforcing layer) and a line 
parallel to the longitudinal axis of 

ISO 13628-10  
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the flexible pipe 
 

Lay angle Angle between the axis of a spiral 
wound element (for example 
armour wires) and a line parallel 
to the longitudinal axis. 
 

ISO 13628-2  

Lay-up cabling Operation of assembling electrical 
cores or optical fibres into a cable, 
or hoses, tubes, electric cables, 
optical fibre cables into a bundle, 
or sub-bundle. 
 

ISO 13628-5  

Lazy S Riser configuration, see Fig. 4 in 
API RP 17B.  
 

API RP 17B  

Lazy wave Riser configuration, see Fig. 4 in 
API RP 17B. 

API RP 17B  

Leak-tight Leakage that is acceptable for a 
particular component. 
NOTE: See 6.4.11.5. 
 

ISO 13628-7  

Lifting device  A tool dedicated for lifting. 
 

API RP 17G  

Lifting device Tool dedicated for lifting 
 

ISO 13628-7 ISO 15926: A device which is 
used for lifting purposes 

Limit analysis Method used to compute the 
resistance of a component made 
of ideally (rigid) plastic material 
 

ISO 13628-7  

Liner 
(ELASTOMERIC 
LINER) 

Layer of elastomer in contact with 
the internal fluid which ensures 
internal fluid integrity 
 

ISO 13628-10 ISO 15926 defines liner as: A 
physical object that is a 
membrane placed within a 
chamber to form a more 
durable surface to withstand 
aggressive matters or abrasive 
particles‖. Change name to 
Elastomeric liner? 

Load Physical influence which causes 
stress and/or strains in the riser 
system 
 

ISO 13628-7  

Load case Combination of simultaneously 
acting loads 
 

ISO 13628-7  

Load effect Effect of a single load or 
combination of loads on the 
structure, such as stress, strain, 
deformation, displacement, 
motion, etc. 
 

ISO 13628-7  

Loading and 
discharge hose 

Flexible pipe jumper used in the 
loading and offloading of tankers 
in both static and dynamic 
applications 
 

ISO 13628-10  

Load-out Transfer of equipment from a 
storage area onto an 
installation/shipping vessel e.g. by 
lifting or transfer spooling. 
 

ISO 13628-5  

Local buckling Buckling mode implying 
deformations of the cross-section. 

ISO 13628-7  
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NOTE: This can e.g. be due to 
external pressure (hoop buckling) 
or moment (wrinkling) or a 
combination thereof. 
 

Loop 
(TFL PIPELOOP) 

Curved section of pipe allowing 
change in direction of TFL flow-
lines. 
 

ISO 13628-3 ISO 15926 defines loop as: ―A 
geometric element as defined 
in ISO 10303-42‖. This 
definition concerns a TFL 
pipeloop 

Lower marine 
riser package 
LMRP 

Upper section of a two-section 
subsea BOP stack consisting of 
the hydraulic connector, annular 
BOP, ball/flex joint, riser adapter, 
jumper hoses for the choke, kill 
and auxiliary lines and subsea 
control modules. 
 
NOTE: The LMRP interfaces with 
the BOP stack. 
 

ISO 13628-7  

Lower riser 
package 

Subsea equipment package which 
forms part of the lower workover 
riser package and typically 
consists of a WCT-BOP and tree 
running tool 
 

ISO 13628-7  

Lower workover 
riser package 

Lowermost equipment package in 
the riser string when configured 
for subsea tree 
installation/workover and including 
any equipment between the riser 
stress joint and the subsea tree, 
and typically consisting of a lower 
riser package and emergency 
disconnect package. 
 
NOTE: The lower workover riser 
package permits well control and 
ensures a safe operating status 
whilst performing coiled 
tubing/wireline and well servicing 
operations. 
 

ISO 13628-7  

Lower workover 
riser package 
(LWRP) 

A unitised assembly that 
interfaces with the tree upper 
connection and allow a sealing of 
the tree production bores). May 
also allow disconnect from the top 
connection of the LWRP, to permit 
retrieval of the workover riser, 
while wireline equipment is in the 
tree bore(s). 
 

API SPEC 
17D 

 

Lower work-over 
riser package 
(LWRP) 
 

A subsea equipment package 
containing valving and BOP rams, 
which are sometimes required for 
safe well completion and work-
over operations through the 
subsea tree. 
 

API RP 17G  

Low-frequency 
vessel motion 

Motion response at frequencies 
below wave frequencies typically 

ISO 13628-7  
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with periods ranging from 30 s to 
300 s 
 

Lubricator Tube and valve assembly that 
permits tool-strings to be inserted 
into and removed from a 
pressurized system. 
 

ISO 13628-3 The name is too generic. 

Lubricator 
adapter 

The means of attaching a 
lubricator or coiled tubing unit to 
the top of another piece of 
equipment such as a surfacee or 
subsea Xmas  tree. 
 

API RP 17G  

Lubricator valve Valve assembly typically situated 
below the surface tree and used 
to isolate the reservoir from the 
environment when deploying long 
wireline/coiled tubing tool 
assemblies 
 

ISO 13628-7  

LWRP Unitized assembly that interfaces 
with the tree upper connection 
and allows sealing of the tree 
vertical bore(s). 
 
NOTE: This may also allow 
disconnection from the top 
connection of the LWRP, to permit 
retrieval of the workover riser 
while wireline equipment is in the 
tree bore(s). 
 

ISO 13628-4  

Maintenance Total set of activities performed 
during the service life of the riser 
to preserve its function 
 

ISO 13628-7  

Make-up tool Tool to facilitate the make-up of 
the riser joint connectors 
 

ISO 13628-7  

Manufacturer Individual or organization that is 
normally responsible for the 
design and manufacture of the 
C/WO riser and its conformance 
with this part of ISO 13628. 
 
NOTE: The manufacturer can 
subcontract one or more of the 
above-mentioned tasks under its 
responsibility. 
 

ISO 13628-7 This is a Riser manufacturer? 

Manufacturer 
 

Company responsible for the 
manufacture of the interface. 
 

ISO 13628-8 ISO 15926: A person or 
organisation which is capable 
of manufacturing goods. 

Manufacturer’s 
written 
specification 

Specification for the umbilical, the 
umbilical components and their 
manufacture, generated by the 
manufacturer in compliance with 
requirements specified by the 
purchaser and this part of ISO 
13628. 
 
NOTE: The specification may 

ISO 13628-5  
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comprise a multiplicity of 
documents (design plan, 
inspection and test plan, test 
procedures, etc.). 
 

Manufacturing 
procedure 
specification 

Document prepared by the 
manufacturer to demonstrate how 
the specified properties can be 
achieved and verified through the 
proposed manufacturing route 
 

ISO 13628-7  

Maximum 
allowable 
pressure 
(UPPER LIMIT 
ALLOWABLE 
PRESSURE) 

Maximum pressure that the 
component or system is designed 
to contain in service, inclusive of 
MAOP, normal shutin pressure 
and if applicable, vacuum 
conditions and static pressure 
head, at the associated design 
temperatures. Must be less than 
the proof/hydrostatic test pressure 
and any applicable incidental 
overpressure. May be equal to the 
MAOP. 
 

ISO 13628-7 ISO 15926 has standardized 
on ―UPPER LIMIT‖. Maximum 
signifies the upper value of a 
set of values. 

Maximum Pipe 
Service 
Temperature 
(MPST) 
(UPPER LIMIT 
PIPE SERVICE 
TEMPERATURE) 

The maximum temperature for 
which all measured properties 
meet performance criteria specific 
to a particular flexible pipe design. 
For example, the analysis of a 
particular design might indicate 
that the allowable strain in a 
material with a MST of 180°C is 
exceeded under certain bending 
conditions at 175°C but not at 
170°C—hence MPST must be set 
to 170°C. Note that the 
determination of MPST is beyond 
the scope of this evaluation 
standard; it is included here for 
completeness. See Figure 1. 
 

API 17TR1  

Maximum 
Property 
Temperature 
(MPT) 

The maximum temperature for 
which a specified property meets 
the performance criterion; for 
example, if a candidate polymer 
swells 50% in oil at 165°C, but 
only 1% at 160°C, its MPT (for 
compatibility with the oil) is 160°C, 
assuming that 1% volume swell 
has been defined as acceptable 
for the application. See Figure 1. 
 

API 17TR1  

Maximum Service 
Temperature 
(MST) 

The maximum temperature for 
which a l l measured properties 
meet the specified performance 
criteria. In practice, there is little 
point in testing above the rapid 
gas decompression  (RGD) MPT 
(other than when conducting 
accelerated ageing based on 
another property). If the MPT 
value of another property is lower 
then it will give the MST. For 

API 17TR1  
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example, if a candidate polymer 
has the following MPTs – RGD 
(190C), tensile (>190C), crack 
growth fatigue (165C), liquid 
compatibility in three different 
fluids (180C, >190 C, 170C) 
– then the MST for the material is 
defined by the lowest MPT, that is, 
165°C. See Figure 2. It is implicit 
that MST is significantly below 
candidate polymer melting point. 
 

Maximum working 
load 
 

Maximum working tensile load 
that the component can 
continuously withstand during 
handling and/or in the installed 
configuration without suffering 
damage or loss of performance. 
 

ISO 13628-5  

Mean static offset 
(of vessel) 

Mean static offset includes static 
offset due to steady forces from 
current, wind and wave, offset 
due to low-frequency motions and 
active positioning of the vessel 
 

ISO 13628-7  

Messenger wire Lightweight cable used  for pulling 
in a lifting/pulling cable for 
connection to a primary pulling 
device such as a winch. 
 

ISO 13628-5  

Meter Minimum diameter that allows for 
the passage of the drift 
 

ISO 13628-7 This cannot be correct. Meter 
is generally agreed to mean an 
instrument. 

Mill/FAT test 
pressure 

Hydrostatic test pressure applied 
to riser components upon 
completion of manufacture and 
fabrication to test the riser 
components for strength and/or 
tightness 
 

ISO 13628-7  

Minimum bend 
radius 
(LOWER LIMIT 
BEND POINT 
RADIUS) 

Radius to which a functional 
component may be bent during 
processing, reeling and unreeling, 
storage and installation, service 
and recovery without damage. 
 
NOTE : The minimum bend radius 
is measured from the centrepoint 
of the bend to the outer surface of 
the functional component on the 
inside of the  bend. 
 

ISO 13628-5  

Minimum 
breaking load 
(LOWER LIMIT 
BREAKING 
LOAD) 
 

Minimum tensile load that the 
component can sustain before 
mechanical failure occurs. 
 

ISO 13628-5  

Minimum design 
metal 
temperature 
(LOWER LIMIT 
DESIGN METAL 

Lowest metal temperature likely to 
be reached in operation, normally 
taken as the lowest fluid 
temperature to which the riser will 
be exposed in service 

ISO 13628-7 
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TEMPERATURE) 
 

 

Misalignment 
connections 

Special connection devices which 
allow lateral angular, and/or 
rotational misalignment between 
the fluid containing components 
being connected, sometimes used 
to facilitate connection of pipelines 
to subsea trees. 
 

API SPEC 
17D 

 

Moon-pool A central passage directly under 
the rotary table in a floating vessel 
through which subsea equipment 
may be lowered into place or 
retrieved to the surface.  
 

API SPEC 
17D 

 

Moon-pool Open access between a vessel 
deck to the sea, through which 
equipment and/or personnel may 
be deployed. 
 

ISO 13628-5  

Mud-line 
suspension 
system 

Drilling system consisting of a 
series of housings used to support 
casing strings at the mud-line, 
installed from a bottom-supported 
rig using a surface BOP. 
 

ISO 13628-4  

Mud-line 
suspension 
system (MLS)  

A drilling system consisting of a 
series of housings used to support 
casing strings at the mud-line, 
installed from a bottom supported 
rig using a surface BOB. 
 

API SPEC 
17D 

 

Multi bore Multiple pressure containing 
conduits contained in a single 
construction. 
 

API RP 17B  

Multi-coupler (Is 
this really a 
commonly useed 
term ?) 

Multibore connector. 
 

ISO 13628-5  

Multiple 
configuration 

A riser system which has more 
than one riser connected at a mid-
depth location, such as at a 
subsea buoy/arch system. 
 

API RP 17B  

Nominal value Dimensions as specified on the 
drawings and specifications 
 

ISO 13628-7  

Non-integral riser Riser which is made up of 
independent production and 
annulus strings or bores. 
 
NOTE: This type of riser is 
normally run with joints slightly 
staggered to allow conventional 
tubing or drill pipe-handling tools 
to be used for make-up of joints. 
Clamping the tubular members as 
they are assembled provides ease 
of handling and some structural 
stiffening. A non-integral C/WO 
riser can be grouped into two 

ISO 13628-7  
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types: a drill pipe riser and a 
tubing riser. 
 

Non-pressure 
containing/controll
ing parts 

Structural and other parts that do 
not contain or control pressure, 
such as guide-bases, guide-
frames and wear bushings. 
 

API SPEC 
17D 

 

Non-pressure-
containing/controll
ing parts 

Structural and other parts that do 
not contain or control pressure, 
such as guide-bases, guide-
frames, and wear bushings. 
 

ISO 13628-4  

Normal operation Operating the system to perform 
the intended basic functionality. 
 

ISO 13628-6  

Notch stress 
range 

Sum of the primary stress range 
plus the secondary stress range 
plus the peak stress range, 
forming the total stress range (see 
Annex C), as applied to fatigue 
assessment of unwelded parts 
 

ISO 13628-7  

Off set Horizontal component of control 
path length. 
 

ISO 13628-6  

Operating 
envelope 

That limited range of specified 
parameters e.g. pressure, 
temperature, wave height etc., 
which when operated within  will 
result in safe and acceptable 
equipment performance. 
 

API RP 17G  

Operating 
envelope 

Limited range of parameters in 
which operations will result in safe 
and acceptable equipment 
performance 
 

ISO 13628-7  

Operating mode 
 

Condition that arises from the use 
and application of the equipment 
or riser system. 
 
NOTE: Typical operating modes 
are racking of riser components, 
running/retrieval, 
landing/connecting, overpull to 
verify lockdown, system pressure 
testing, normal operation, surface 
shut-in, subsea shut-in, 
disconnecting, hang-off, overpull 
to retrieve tubing hanger, failure of 
dynamic positioning system, 
failure of tensioner system and 
failure of anchors or anchor lines. 
 

ISO 13628-7  

Operator 
 

Company which physically 
operates the ROV (delivery 
system). 
 

ISO 13628-8  

Oriented tubing 
hangers 

A tubing hanger having two or 
more separate parallel bores and 
requiring orientation during 
installation. 

API SPEC 
17D 
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Definition 

 
Used in 

ISO 15926 comments 

 

Orienting 
bushings 

Non-pressure containing parts 
which are used to orient 
equipment or tools with respect to 
the wellhead. 
 

API SPEC 
17D 

 

Orienting 
bushings 

Non-pressure-containing parts 
which are used to orient 
equipment or tools with respect to 
the reference item e.g. a 
wellhead. 
 

ISO 13628-4  

Outboard tree 
piping 

Subsea tree piping which is 
downstream of the first tree wing 
valve and upstream of flowline 
connector (see flow loop). 
 

API SPEC 
17D 

 

Outboard tree 
piping 

Subsea tree piping which is 
downstream of the first tree wing 
valve and upstream of the flow-
line connector . 
 

ISO 13628-4  

Outer sheath Polymer layer used to protect the 
pipe against penetration of 
seawater and other external 
environments, corrosion, abrasion 
and mechanical damage, and to 
keep the tensile armours in 
position after forming 
 

ISO 13628-2  

Out-of-roundness Deviation of the circumference 
from a circle 
 
NOTE This can be an ovalization, 
i.e. an elliptic cross-section, or a 
local out-of-roundness, e.g. 
flattening. The numerical definition 
of out-of-roundness and 
ovalization is the same. 
 

ISO 13628-7  

Ovalization 
 
 

The out-of-roundness of the pipe, 
defined as the following: 
 
Dmax  - Dmin  

------------------ 
Dmax  + Dmin  
 
where Dmax and Dmin  are 

maximum and minimum pipe 
diameter respectively. 
 

API RP 17B  

Ovalization 
(OVALITY) 

Deviation of the circumference 
from a circle which has the form of 
an elliptic cross-section 
 

ISO 13628-7 ISO 15926: Ovality is  
A measure which indicates the 
deviation from a circular 
shape/form.  
 

Parking system System whereby tools and 
equipment for a particular tubing 
size are transported through a 
flow-line of a larger size by a 
transport (carrier) piston string 
which is left behind or "parked" 
outside the well while the 

ISO 13628-3  
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remaining equipment continues 
into the tubing. 
 

Peak stress Part of stress, which is additive to 
the respective primary and 
secondary stresses, to form the 
total stress. 
 
NOTE: Peak stresses do not 
cause any noticeable distortion 
and are only important to fatigue 
and brittle fracture in conjunction 
with primary and secondary 
stresses. 
 

ISO 13628-7  

Performance 
Criterion 

A performance criterion specifies 
an acceptable range or limit for a 
measurable material property, 
within which a candidate polymer 
must lie if it is to have any chance 
of functioning successfully in the 
high temperature flexible pipe 
application. 
 

API 17TR1  

Permanent guide-
base 

A structure that sets alignment 
and orientation of the wellhead 
system and provides entry 
guidance for running equipment 
on or into the wellhead assembly. 
 

API SPEC 
17D 

 

Permanent guide-
base 

Structure that is set in a 
permanent alignment to the 
wellhead system and provides 
entry guidance for running 
equipment on or into the wellhead. 
 

ISO 13628-4  

Piggyback Two pipes attached at regular 
intervals with clamps. 
 
NOTE: Either or both of the pipes 
can be flexibles. 
 

ISO 13628-10  

Piggyback Two pipes attached at regular 
intervals with clamps, where either 
or both of the pipes can be 
flexible. 
 

ISO 13628-2  

Pitch Nominal distance between two 
adjacent threads roots or crests 
 

ISO 13628-7 ISO 15926: A straight liner 
distance which is the axial 
distance from thread peak to 
thread peak on a screw 
thread. 

Plug catcher Device used to prevent a wireline 
plug from passing through beyond 
it. 

ISO 13628-4  

Power operated 
fail closed valve 

Hydraulically or electrically 
actuated valve designed to fail to 
the closed position. 
 

ISO 13628-4  

Pressure armour 
layer 

Structural layer with a lay angle 
close to 90°, that increases the 
resistance of the flexible pipe to 
internal and external pressure and 

ISO 13628-2  
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Definition 

 
Used in 

ISO 15926 comments 

mechanical crushing loads; 
structurally supports the internal-
pressure sheath; and typically 
consists of an interlocked metallic 
construction, which may be 
backed up by a flat metallic spiral 
layer.. 
 

Pressure 
containing parts 

Those parts whose failure to 
function as intended would result 
in a release of retained fluid to the 
atmosphere. Examples are 
bodies, bonnets, and stems. 
 

API RP 17G  

Pressure 
containing parts 

Those parts whose failure to 
function as intended would result 
in a release of retained fluid to the 
atmosphere. Examples are 
bodies, bonnets, and stems. 
 

API SPEC 
17D 

 

Pressure 
containing parts 

Those parts whose failure to 
function as intended would result 
in a release of retained fluid to the 
environment. 
 

ISO 13628-4  

Pressure 
controlling parts 

Those parts intended to control or 
regulate the movement of 
pressurised fluids, such as valve 
bore sealing mechanisms and 
hangers. 
 

API RP 17G  

Pressure 
controlling parts 

Those parts whose failure to 
function as intended would result 
in a release of retained fluid to the 
atmosphere. Examples are 
bodies, bonnets, and stems. 
 

API SPEC 
17D 

 

Pressure 
controlling parts 

Those parts intended to control or 
regulate the movement of 
pressurized fluids, such as valve 
bore sealing mechanisms and 
hangers. 
 

ISO 13628-4  

Primary 
intervention 

All work carried out during the 
scheduled intervention task. 
 

ISO 13628-9  

Primary load Load which is independent of 
structural deformation in the riser 
and induces an internal force that 
is necessary to satisfy the laws of 
static equilibrium. 
 
NOTE: The internal force acts as 
long as the load is applied, and 
does not diminish when yielding 
occurs. 
EXAMPLE: Internal pressure, 
external hydrostatic pressure, self-
weight, contents and buoyancy of 
the riser. 
 

ISO 13628-7  

Primary stress Stress that satisfies the laws of 
equilibrium of pressure, external 

ISO 13628-7  
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force and moment (i.e. load 
effects). 
 
NOTE 1: Regarding the 
mechanical behaviour of a 
structure, the basic characteristic 
of this type of stress is that in case 
of (non-admissible) increment of 
external load, the deformations 
upon full plasticification of the 
section considerably increases 
without being self-limiting. 
 
NOTE 2: Regarding primary 
stress, distinction is made 
between membrane stress and 
bending stress with respect to 
their distribution across the cross-
section governing the load-
carrying behaviour. Primary 
membrane stress is defined as the 
average value of the respective 
stress components distributed 
over the section governing the 
load-carrying behaviour. 
Primary bending stress is defined 
as primary stress distributed 
linearly across the considered 
section and proportional to the 
distance from the neutral axis. 
 
NOTE 3 Regarding the distribution 
of membrane stress along the 
wall, distinction is made between 
general primary membrane stress 
and local primary membrane 
stress. Membrane stress due to 
gross structural discontinuities 
(e.g. integral attachments) is 
considered as local. 
 

Process 
shutdown 

Controlled sequence of events 
that ensures that the well is 
secured against accidental 
release of hydrocarbons to the 
environment 
 

ISO 13628-7  

Process valve Any valve located downstream of 
the tree wing valves in the 
production flow path. 
 

ISO 13628-1 This name is too generic for 
the definition. 

Profile Internal conduit configuration 
(receptacle) used to engage tools. 
 

ISO 13628-3 ISO 15926: An artefact which 
has a constant cross-section 
along a guide curve. The ends 
may have special shape to 
support connection to other 
artefacts. 

Proof pressure Maximum test pressure at a level 
greater than the design pressure. 
  

ISO 13628-6  

Prying Magnification of an external load 
by a pseudo-lever action when the 
load is an eccentric tensile load 

ISO 13628-7  



ISO/TC67/SC4/WG6 N 172 Rev 2 

 44 

 
Defined word 
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Used in 

ISO 15926 comments 

 

Pull-in head Device used for terminating the 
end of a flowline or umbilical so 
that it can be loaded/offloaded 
from a vessel and pulled along the 
seabed and/or through an I-tube 
or J-tube 
 

ISO 13628-1  

Pull-in head Device attached to the end of a 
component, such as a flexible 
pipe or umbilical, for the purpose 
of pulling the component into a 
pre-determined location.   
 

ISO 13628-5  

Pull-in head Part of the pull-in system acting as 
attachment point for the end of the 
pull-in wire. 
 

ISO 13628-9  

Pup joint Joint of pipe or tubing shorter than 
standard length 
 

ISO 13628-7  

Purchaser Organization that buys the C/WO 
riser system on behalf of the user 
and/or operator or for its own use 
 

ISO 13628-7 The name is too generic for 
the definition. The definition 
relates to a Riser purchaser. 

Qualified 
personnel 

Individuals with characteristics or 
abilities gained through theory and 
training and/or experience as 
measured against the 
manufacturer’s established 
requirements 
 

ISO 13628-7  

Quality Conformance to specified 
requirements 
 

ISO 13628-10  

Quality  Conformance to specified 
requirements. 
 

ISO 13628-2  

Quality assurance Those planned, systematic 
corrective and preventive actions 
which are required to ensure that 
materials, products or services will 
meet specified requirements 
 

ISO 13628-10  

Quality assurance  Planned, systematic and 
preventative actions which are 
required to be met to ensure that 
materials, products or services will 
meet specified requirements. 
 

ISO 13628-2 ISO 15926: To systematically 
monitor and evaluate the 
various aspects of a project, 
service, or facility to ensure 
that standards of quality are 
being met. (Activity) 

Quality control Inspection, test or examination to 
ensure that materials, products or 
services conform to specified 
requirements 
 

ISO 13628-10  

Quality control Inspection, test or examination to 
ensure that materials, products or 
services conform to specified 
requirements. 
 

ISO 13628-2  

Quality 
programme 

Established documented system 
to ensure quality 
 

ISO 13628-10  
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Used in 
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Quality 
programme 
 

Established documented system 
to ensure quality. 
 

ISO 13628-2  

Rapid 
decompression 

Sudden depressurization of a 
system. Gas in the pipe will 
expand rapidly and may cause 
blistering or collapse of the 
internal pressure sheath or other 
gas-saturated layers. 
 

API RP 17B  

Ratcheting Progressive inelastic deformation 
or strain which can occur in a 
component that is subjected to 
variations of mechanical stress, 
thermal stress, or both (thermal 
stress ratcheting is partly or wholly 
caused by thermal stress) 
 
NOTE: Ratcheting results in a 
plastic deformation, which 
increases by about the same 
amount at each cycle and quickly 
leads to an unacceptable value. 
 

ISO 13628-7  

Rated working 
pressure 
 

Maximum pressure that the 
component or system is designed 
to contain in service, inclusive of 
MAOP, normal shutin pressure 
and if applicable, vacuum 
conditions and static pressure 
head, at the associated design 
temperatures. Must be less than 
the proof/hydrostatic test pressure 
and any applicable incidental 
overpressure. May be equal to the 
MAOP. 
 

ISO 13628-4  

Rated working 
pressure 

Maximum pressure that the 
component or system is designed 
to contain in service, inclusive of 
MAOP, normal shut-in pressure 
and if applicable, vacuum 
conditions and static pressure 
head, at the associated design 
temperatures. Must be less than 
the proof/hydrostatic test pressure 
and any applicable incidental 
overpressure. May be equal to the 
MAOP. 
 

ISO 13628-7  

Recess Enlargement in conduit bore, 
normally concentric with the bore. 
 

ISO 13628-3  

Reel Large diameter structures used for 
storage of 
flexible pipe in long lengths and 
rotates about a horizontal axis. 
 

API RP 17B  

Reel Device for storing components 
such as rigid or flexible pipe, 
umbilicals, cables etc., comprising 
two flanges, separated by a 
barrel, with the barrel axisbeing 

ISO 13628-5 ISO 15926: REEL: An artefact 
which is a drum, cylinder or 
frame, often with flanges, on 
which wires, cables, hoses etc. 
may be wound. 
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horizontal. 
 

Re-entry spool Upper connection profile of a 
component, which allows remote 
connection of a mating component 
such as a running tool or cap.  

ISO 13628-4  

Re-entry spool Uppermost part of a subsea tree 
to which the C/WO riser is 
attached to gain vertical well 
access or the uppermost part of a 
lower workover riser package to 
which an emergency disconnect 
package connector is attached to 
provide a single disconnect point 
 

ISO 13628-7  

Re-enty spool The uppermost part of a subsea 
tree to which the C/WO riser is 
attached to gain vertical well 
access. Also, the uppermost part 
of a LWRP to which an EDP 
connector is attached to provide a 
single disconnect point. 
 

API RP 17G  

Reinforcing layer Structural layer with a specific lay 
angle, typically around 55°, which 
consists of helically wound cables 
embedded in elastomer, and is 
used to sustain, totally or partially, 
tensile loads and internal pressure 
 

ISO 13628-10  

Remotely 
operated tool 
(ROT) 

Dedicated tool that is normally 
deployed on lift wires or drill 
string. 
 

ISO 13628-8  

Remotely 
operated vehicle 
(ROV) 

Free-swimming submersible craft, 
controlled and powered via an 
umbilical, used to perform tasks 
such as observation, valve 
operations, hydraulic functions 
and other general tasks. 
 

ISO 13628-8  

Resistance 
(MECHANICAL 
RESISTANCE) 

Mechanical property of a 
component, a cross-section, or a 
member of the structure, e.g. 
bending resistance, local buckling 
resistance 
 

ISO 13628-7 Definition too generic. Propose 
to change name as shown. 

Response 
amplitude 
operator 
RAO 

Relationship between wave 
surface elevation amplitude and 
the vessel response amplitude, 
and the phase lag between the 
two 
 

ISO 13628-7  

Response time Sum of the signal time and the 
shift time. 
 

ISO 13628-6 ISO 15926: A period of time 
which is the time constant of 
change in output of an 
electronic circuit after a 
sudden change in input, or of 
indication given by any 
instrument after change in 
signal level 

Retainer valve Valve assembly in the C/WO riser 
used to retain fluid within the riser 

ISO 13628-7 This is too context specific, i.e. 
a Riser retainer valve 
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and hence preventing its escape 
to the environment during a riser 
disconnect operation. 
 
NOTE: Typically located just 
above the disconnect point. 
 

Return period Average period of time between 
occurrences of a given event. 
 
NOTE: The inverse of the return 
period is the statistical probability 
of such an event occurring in any 
given year. 
 

ISO 13628-7  

Riser base Seabed structure (gravity or piled) 
for supporting subsea buoy/arch 
systems and/or riser/flow-line  
connections (see 4.4.8). 
 

API RP 17B ISO 15926:  
A pipeline end terminal that 
forms the termination of a 
subsea flowline where it is 
connected to a riser.  
 

Riser disconnect Operation of unlatching a riser 
connector. 
 
EXAMPLE: Disconnecting the 
emergency disconnect package 
from the lower riser package 
and/or disconnecting the riser 
from the subsea test tree. 
 

ISO 13628-7  

Riser hang-off Structure for supporting riser at 
the connection to a platform 
(jacket, semi-sub, tanker, etc.). 
 

API RP 17B  

Riser joint Joint consisting of a tubular 
member(s) midsection, with riser 
connectors at the ends. 
 
NOTE: Riser joints are typically 
provided in 9,14 m to 15,24 m (30 
ft to 50 ft) lengths. Shorter joints, 
pup joints, can also be provided to 
ensure proper space-out while 
running the subsea tree, tubing 
hanger, or during workover 
operations. 
 

ISO 13628-7  

Riser model Structural model, established from 
the tabulated data of the riser, to 
describe the actual riser, and used 
in a global analysis of the riser 
system 
 

ISO 13628-7  

Riser pipe Seamless pipe which forms the 
principal conduit of the riser joint. 
 
EXAMPLE: The riser pipe is the 
conduit for containing the 
production fluid flow from the well 
to the surface tree. 
 

ISO 13628-7  

Riser system Comprises the riser and all 
integrated components including 

ISO 13628-7  
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subsea and surface equipment. 
 
EXAMPLE: In tubing hanger 
mode, the system includes all 
components from tubing hanger to 
the top drive; in tree mode, the 
system includes all components 
from the wellhead to the top drive. 
 

Riser tieback Tubular members that extend 
well-bores and annuli from the 
seafloor to the surface. 
 

API SPEC 
17D 

 

Room 
temperature 
 

Any temperature between 4 °C 
and 40 °C (40 °F and 104 °F), i.e. 
temperature corresponding to the 
test conditions of the material 
 

ISO 13628-7  

ROT system Dedicated, unmanned, subsea 
tools used for remote installation 
or module replacement tasks that 
require lift capacity beyond that of 
free-swimming ROV systems. 
 

ISO 13628-9  

Rotary table Device used to apply torque to the 
drill string during drilling and 
normally located in the centre of 
the drill floor. 
 
NOTE: Can be rotated and can 
support wear bushing or spider. 
 

ISO 13628-7  

Rough bore Flexible pipe with a steel strip 
carcass as the innermost layer 
 

ISO 13628-10  

Rough bore Flexible pipe with a carcass as the 
innermost layer. 
 

ISO 13628-2  

Running tool A tool used to run, retrieve, 
position, or connect subsea 
equipment remotely from the 
surface. Examples are tree 
running tools, tree cap running 
tools, flow-line connector running 
tools etc. 
 

API SPEC 
17D 

 

Running tool Tool used to run, retrieve, 
position, or connect subsea 
equipment remotely from the 
surface. 
 

ISO 13628-4  

Running tool Tool used to operate, retrieve, 
position or connect subsea 
equipment remotely from the 
surface. 
 
NOTE: An example is the subsea 
control-module running tool. 
 

ISO 13628-6  

Running tool Specialized tool used to run 
equipment in a well 
 
EXAMPLE Wireline running tool or 

ISO 13628-7  
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various types of tubing-type 
running tools. 
 

Seal Barrier to prevent the passage of 
fluids 
 

ISO 13628-7 ISO 15926: A device intended 
to reduce or prevent the 
passage of fluid between 
artefacts, which may or may 
not be moving relative to each 
other. Typically used in order 
to prevent loss, hazard, 
damage or contamination 

Sea-line NB! Use 
flow-lines 

Flow-line, service line, cable, 
umbilical or pipeline 
 

ISO 13628-1  

Sea-lines All pipelines, flow-lines, umbilicals 
and cables installed on the 
seabed. 
 

ISO 13628-9  

Sealing bore Polished section of conduit that 
receives a sealing element. 
 

ISO 13628-3  

Seamless pipe Tubular product made without a 
welded seam, manufactured in a 
hot-forming process using an 
extrusion or drawing process that 
can be followed by cold sizing or 
cold finishing to produce the 
desired shape, dimensions and 
properties 
 

ISO 13628-7 ISO 15926: A pipe that is 
manufactured without 
longitudinal welds 

Second end 
connection 

The connection made at the 
termination of the pipelaying 
process. 
 

API SPEC 
17D 

 

Second end 
connection 

Connection made at the 
termination of the installation 
process. 
 

ISO 13628-4  

Secondary load Load induced by structural 
deformation (or the prevention 
thereof) in the riser which is 
necessary to satisfy the laws of 
compatibility of strain and 
deformation. 
 
NOTE: The internal forces 
induced by a secondary load 
diminish when yielding occurs. 
Secondary loads do not have to 
be taken into account where they 
do not affect the resistance of the 
member/component to resist other 
loads. Preload of bolts in flanges 
is an example. During make-up of 
a flange, the torque/tension 
applied by the tool on the bolts is 
primary, but after make-up, the 
residual bolt preload is secondary. 
 
EXAMPLE: An example of a 
secondary load is the bending 
caused in the C/WO riser during 
operation within the drilling riser 

ISO 13628-7 This too context dependent. 
The word ―the riser‖ should be 
changed to ―a vertical column‖. 
This will also enable 
subclasses, e.g. riser pipe 
secondary load‖ to be created. 
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due to flex joint/ball joint angles. 
Bending moments that exceed 
yield, in this case, do not generally 
cause excessive yielding and 
failure. Other examples are 
differential temperature in 
restrained sections and residual 
stresses after welding. 
 

Secondary stress Stress developed by constraint 
due to a geometrical discontinuity, 
by the use of materials of different 
elastic moduli under external load, 
by constraint due to differential 
thermal expansion, or by 
assembly load (preload) that does 
not impair the sealing 
performance of a connector. 
 
NOTE 1: Only stresses that are 
distributed linearly across the 
thickness are considered 
secondary stresses. For 
nonlinearly distributed stresses, 
the secondary stresses are those 
of the equivalent linear 
distribution. 
 
NOTE 2: With respect to the 
mechanical behaviour of the 
structure, the basic characteristic 
of secondary stresses is that they 
lead to plastic deformation when 
equalizing different local 
distortions in the case of excess of 
the yield strength. 
Characteristic for a secondary 
stress is that it is self-limiting, i.e. 
local flow deformation leads to a 
limitation of the stress. 
 
NOTE 3: Secondary stresses can 
be of the membrane or bending 
type. 
 
NOTE 4: Bending stresses 
caused by gross structural 
discontinuities and acting across 
the wall thickness of the pipe are 
classified as secondary stresses. 
 

ISO 13628-7  

Second-end 
connection 

Connection made at the 
termination point of the flowline or 
umbilical installation process. 
 

ISO 13628-1  

Secure status Establishment of two independent 
barriers between the reservoir and 
the environment 
 

ISO 13628-7  

Service life Period of time during which the 
flexible pipe fulfils all performance 
requirements 
 

ISO 13628-10 Too context dependent. 
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Service life Period of time during which the 
flexible pipe fulfils all performance 
requirements. 
 

ISO 13628-2  

Service life Specified time during which the 
item or system shall be capable of 
meeting the specified 
requirements. 
 

ISO 13628-5 OK 

Service life Duration of time in which the 
equipment performs under the 
specified design conditions, i.e. 
time in active operation excluding 
storage periods. 
 
NOTE: The service life is normally 
a small fraction of the design life. 
 

ISO 13628-7  

Shearing valve Gate valve or ball valve designed 
to shear wireline or coiled tubing 
and that can seal the bore 
 

ISO 13628-7  

Shift time Period of time elapsed between 
the arrival of a control signal at the 
subsea location (the completion of 
the signal time) and the 
completion of the control function 
operation 
 
NOTE; Of primary interest is the 
time to fully stroke, on a subsea 
tree, a master or wing valve that 
has been 
designated as the underwater 
safety valve. 
 

ISO 13628-6 The name is too generic for 
the definition. Also, what about 
working shifts? 
 
 
Note that the ISO 15926 
library has classes for valve 
opening time and valve closing 
time. 

Signal time Period of time elapsed between 
the remote initiation of a control 
command and the initiation of a 
control function operation subsea 
(the commencement of the shift 
time). 
 

ISO 13628-6  

Skid system Storage, transportation, lifting and 
testing frames to facilitate 
movement of the equipment or 
systems to be replaced or 
installed. 
 
NOTE: Skids are used in 
combination with a skidding 
system. 
 

ISO 13628-9  

Slick joint Special riser joint designed to 
prevent damage to the riser and 
control umbilical where they pass 
through the rotary table. 
 
NOTE: Usually included in C/WO 
risers and is sometimes named 
―cased wear joint‖. 
 

ISO 13628-7  

Smooth bore Flexible pipe with an elastomer ISO 13628-10  
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layer as the innermost layer 
 

Smooth bore 

 
Flexible pipe with an internal 
pressure sheath as the innermost 
layer. 
 

ISO 13628-2  

S-N curve Graphical presentation of the 
dependence of fatigue life, N, on 
fatigue strength, S. 
 
NOTE: It is also known as the 
Wöhler curve. 
 

ISO 13628-7  

S-N data Data obtained by plotting cyclic 
stress level versus number of 
cycles to failure. 
 

ISO 13628-5  

Sour service Service conditions with a H2S 
content exceeding the minimum 
specified by ISO 15156 at the 
design pressure. 
 
NOTE: For the purposes of this 
provision, NACE MR0175 is 
equivalent to ISO 15156. 
 

ISO 13628-10  

Sour service Service conditions at the design 
pressure with a H2S content 
exceeding the minimum specified 
by 
ISO 15156 (all parts).  
 

ISO 13628-2  

Sour service Service conditions with H2S 
content exceeding the minimum 
specified by ISO 15156 (all parts) 
at the design pressure 
 

ISO 13628-7  

Specified 
minimum yield 
strength 

Minimum yield strength at room 
temperature prescribed by the 
specification or standard under 
which the material is purchased 
 

ISO 13628-7  

Spider Device having retractable jaws or 
dogs used to support the riser on 
the uppermost connector support 
shoulder during running of the 
riser. 
 
NOTE: The handling spider sits 
either on the rotary bushing or in 
the rotary table. It provides a 
hang-off point for the integral 
C/WO riser. Some spiders will 
lock to the rotary via the kelly 
drive pinholes in the master 
bushing. With the pins engaged, 
the spider can resist torque. For 
non-integral risers, tubing slips 
and false rotaries are used in lieu 
of the spider. 
 

ISO 13628-7  

Splash zone The area where waves strike the 
support members of an offshore 

API RP 17G OK 
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

structure. 
 

Splash zone Part of the riser subjected to 
repeated wetting and drying by 
seawater 
 

ISO 13628-7 Too specific – this is a riser 
splash zone 

Splice, verb Join together component lengths 
or sub-components to achieve the 
required total length. 
 

ISO 13628-5  

Split gate valve Valve where the gate is made of 
two or more pieces which are 
capable of being energized to seal 
both upstream and downstream at 
the same time. 
 

ISO 13628-4  

Spool 
(PIPING SPOOL) 

Short segment of rigid pipe with a 
connector half at either end. 
 
NOTE: A spool is commonly used 
to connect flowlines and/or 
subsea facilities together, e.g. a 
subsea tree to a 
subsea manifold. 
 

ISO 13628-1  

Stab Mating box and pin assembly that 
provides pressure-tight 
engagement of two pipe joints. 
 
NOTE: An external mechanism is 
normally used to keep the box and 
pin engaged. For example, riser 
joint annulus stabs can be 
retained in the stab mode by the 
make-up of the riser coupling. 
 

ISO 13628-7  

Stab sub 
 

Male half of sealing mechanism 
between component interfaces. 
 
NOTE: Stab subs can use 
elastomeric or metal seals or both. 
 

ISO 13628-7  

Stab subs (what 
is wrong with this 
definition ?) 

Male half of sealing mechanism 
between component interfaces.  
 

API RP 17G  

Static application Flexible pipes not exposed to 
significant cyclically varying loads 
or deflections during normal 
operations 
 

ISO 13628-10  

Static application Flexible pipes not exposed to 
significant cyclically varying loads 
or deflections during normal 
operations. 
 

ISO 13628-2  

Steep S Riser configuration - see Fig. in 
ISO 13628-11,  
 

API RP 17B  

Steep wave Riser configuration - see Fig. in 
ISO 13628-11 
 

API RP 17B  

Strength Mechanical property of a material, 
usually given in units of stress 

ISO 13628-7  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

 

Stress 
concentration 
factor 
SCF 

Local peak alternating stress in a 
component (including welds) 
divided by the nominal alternating 
stress in the pipe wall at the 
location of the component. 
 
NOTE: This factor is used to 
account for the increase in the 
stresses caused by geometric 
stress amplifiers, which occur in 
the riser component. 
 

ISO 13628-7  

Stress intensity 
factor (fracture 
mechanics) 

Factor used to define the local 
conditions of stress and strain 
around a crack tip in terms of 
global parameters such as of 
loads, geometry and crack size 
 

ISO 13628-7  

Stress joint Specialized riser joint designed 
with a tapered cross-section, in 
order to control curvature and 
reduce local bending stresses. 
 
NOTE: It is the lowermost riser 
joint in the riser string when 
configured for workover. 
 

ISO 13628-7  

Stress range Difference between stress 
maximum and stress minimum in 
a stress cycle 
 

ISO 13628-7  

Stroke 
(RISER STROKE 
LENGTH) 

Total upward and downward 
vertical movements of the riser 
relative to the vessel, i.e. travel of 
the riser tensioner, draw works 
and slick joint. 
 
NOTE: It includes effects from 
environmental loads, functional 
loads (i.e. top tension, 
temperature and mean static 
vessel offset) and pressure. 
 

ISO 13628-7 ISO 15926. STROKE 
LENGTH: A straight linear 
distance which is the length of 
the travel or excursion of a 
piston, press ram, actuator or 
other (reciprocating) part of a 
machine. 

Subsea BOP Blow-out preventer stack 
designed for use on subsea 
wellheads. Provides the capability 
to remotely shear and seal the 
wellhead bore. Also provides the 
capability to circulate from the 
surface through the wellhead. 
 

API SPEC 
17D 

 

Subsea BOP Blow-out preventer stack 
designed for use on subsea 
wellheads. 
 

ISO 13628-4  

Subsea buoy Concentrated buoyancy system, 
generally consisting of steel or 
syntactic foam tanks, as used in 
S-type riser configurations (see 
4.4.5). See also buoyancy 
module. 
 

API RP 17B  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

Subsea casing 
hangers 

A device that supports a casing 
string in the wellhead at the mud-
line. 
 

API SPEC 
17D 

 

Subsea casing 
hangers 

Device that supports a casing 
string in the wellhead at the mud-
line. 
 

ISO 13628-4  

Subsea 
completion 
equipment 

Specialised tree and wellhead 
equipment used to complete a 
well below the surface of a body 
of water. May be made above a 
subsea wellhead or mudline 
suspension system. Equipment 
includes subsea wellhead, tree, 
tree appurtenances 
(e.g., tree cap, control pod), and 
associated subsea tree running 
tools. 
 

API SPEC 
17D 

 

Subsea 
completion 
equipment 

Specialized subsea tree and 
wellhead equipment used to 
complete a well below the surface 
of a body of water. 
 
NOTE: Subsea completion 
equipment includes the subsea 
wellhead, subsea tree, tree 
appurtenances (e.g., tree cap, 
SCM), and associated  running 
tools.  
 

ISO 13628-4  

Subsea 
intervention 

All work carried out subsea. 
 

ISO 13628-9 Must be specified. 

Subsea 
production control 
system 

Control system operating a 
subsea production system during 
production operations. 
 

ISO 13628-6  

Subsea 
termination 
interface 

Mechanism which forms the 
transition between the umbilical 
and the subsea termination or 
subsea umbilical distribution unit. 
. 
 

ISO 13628-5  

Subsea test tree Assembly of valves positioned 
above the tubing hanger running 
tool located inside the subsea 
BOP and equivalent to the lower 
workover riser package. 
 
NOTE: It is used to secure the 
well and provides a disconnect 
point for the C/WO riser. The 
subsea test tree can be 
configured for operation on 
horizontal or vertical trees. 
 

ISO 13628-7  

Subsea tree 
(SUBSEA 
CHRISTMAS 
TREE) 

Christmas tree placed at the 
seabed. 
 

ISO 13628-3 This is OK. Note that is ISO 
15926 the specification of 
Christmas tree (cf. API RP 
17G below) is inherited. 

Subsea tree Assembly of valves attached to 
the uppermost connection of the 

ISO 13628-7  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

subsea wellhead and used to 
control well production 
 

Subsea tree(what 
is wrong with this 
definition ?) 

An assembly of valves and fittings 
attached to the uppermost 
connection of the subsea 
wellhead, used to control 
production from or injection into 
the well. 
 

API RP 17G  

Subsea umbilical 
distribution unit 

Mechanism for distributing 
electrical, optical and/or hydraulic 
functions to multiple pieces of 
subsea equipment, such as two or 
more subsea trees.  

ISO 13628-5  

Subsea umbilical 
termination 

Mechanism for mechanically, 
electrically, optically and/or 
hydraulically connecting an 
umbilical or jumper bundle to a 
subsea system. 
 

ISO 13628-5  

Subsea wellhead Wellhead assembly used during 
drilling and completion operations 
that has provisions to lock and 
seal to a subsea BOP stack and 
to the subsea tree 
 

ISO 13628-7  

Subsea wellhead 
(need this 
definition as it is 
referred to 
elsewhere - 
unless it is 
defineed in 
another drilling 
standard) 

Wellhead assembly used during 
drilling and completion operations 
that has an external profile that 
can be used for locking and 
sealing of a subsea BOP stack or 
subsea tree. 
 

API RP 17G  

Subsea wellhead 
housing 

A pressure containing housing 
that provides a means for 
suspending and sealing the well 
casing strings installed during a 
floating drilling operation. 
 

API SPEC 
17D 

 

Subsea wellhead 
housing 

Pressure-containing housing that 
provides a means for suspending 
and sealing the well casing strings 
installed during a floating drilling 
operation. 
 

ISO 13628-4  

Subsea wire-line 
Coiled Tubing 
BOP 

A subsea BOP that attaches to 
the top of a subsea tree to 
facilitate wireline or coiled tubing 
intervention. 
 

API SPEC 
17D 

 

Subsea wire-
line/coiled tubing 
BOP 

Subsea BOP that attaches to the 
top of a subsea tree to facilitate 
wire-line or coiled tubing 
intervention. 
 

ISO 13628-4  

Support shoulder Shoulder or projection on the 
external surface of a connector or 
the riser component for supporting 
the riser system or well control 
equipment during riser running 

ISO 13628-7 Too context specific – change 
name to reflect use in riser, 
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

operations 
 

Surface safety 
valve 

Safety device that is located in the 
production bore of the well tubing 
above the wellhead (platform 
well), or at the point of subsea 
well production embarkation onto 
a platform, and that will 
automatically close upon loss of 
hydraulic pressure. 
 

ISO 13628-6  

Surface tree 
(SURFACE 
CHRISTMAS 
TREE) 

Device which provides flow control 
of the production and/or annulus 
bores during both tubing hanger 
installation and subsea tree 
installation/ workover operations. 
 
NOTE: It can also have provisions 
to support the mass of the C/WO 
riser system. 
 

ISO 13628-7  

Surface tree 
adapter joint 

Crossover from the standard riser 
joint connector to the connection 
at the bottom of the surface tree. 
 
NOTE: Its bore configuration is 
consistent with the standard riser 
joint. This speciality joint is usually 
made up to the surface tree prior 
to installation. 
 

ISO 13628-7  

Surge 
(VESSEL 
SURGE?) 

Vessel motion along the fore/aft 
axis 
 

ISO 13628-7 ISO 15926 - TO SURGE: To 
rise suddenly to an excessive 
or abnormal value 

Surge pressure Pressure produced by sudden 
changes in the velocity of the 
moving stream of fluids inside the 
riser 
 

ISO 13628-7 Too context specific. The term 
―the riser‖ should be replaced 
with ―a pipe‖ 

Sway Vessel motion along the 
port/starboard axis 
 

ISO 13628-7  

Sweet service Service conditions which have a 
H2S content less than that 
specified by ISO 15156 at the 
design pressure. 
 
NOTE: For the purposes of this 
provision, NACE MR0175 is 
equivalent to ISO 15156. 
 

ISO 13628-10  

Sweet service Service conditions at the design 
pressure which have a H2S 
content less than that specified by 
ISO 15156 (all parts). 
 

ISO 13628-2  

Swivel flange  Flange assembly consisting of a 
central hub and a loose flange rim 
which is free to rotate about the 
hub. 
 

ISO 13628-4  

Swivel flange 
(Type 17 s v) 

A flange assembly consisting of a 
central hub and a loose flange rim 

API SPEC 
17D 
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

which is free to rotate about the-
hub. The rotating flange rim has 
holes to accept bolts. The central 
hub has a sealing mechanism 
which will engage an API ring 
gasket. API type SV swivel 
flanges will mate with standard 
API type 
17SS and 6BX flanges of the 
same size and pressure rating. 
 

(Riser) System 
pressure test 

Field hydrostatic leak-tightness 
pressure test of the complete riser 
system performed after installation 
and before start of operation 
 

ISO 13628-7 Too context specific. The 
phrase ―the complete riser 
system‖ should be replaced 
with ―a system‖. 

(Riser) System 
test pressure 

Test pressure applied to the riser 
during system field pressure test 
of the C/WO riser system 
performed after installation and 
before start of operation 
 

ISO 13628-7 Too context specific.  

Temporary guide-
base  

A structural device that provides a 
guide template for drilling the 
conductor hole and stabbing the 
conductor pipe. 
 

API SPEC 
17D 

 

Tensile armour 
layer 

Structural layer with a lay angle 
typically between 20° and 55°, 
which consists of helically wound 
metallic wires, and is used to 
sustain, totally or partially, tensile 
loads and internal pressure. 
 
NOTE: Tensile armour layers are 
typically counter-wound in pairs. 
 

ISO 13628-2  

Tensile strength Tensile strength of elastomeric 
materials in this part of ISO 13628 
is defined in accordance with ISO 
37. 
 
NOTE: For the purposes of this 
provision, ASTM D638 is 
equivalent to ISO 37. 
 

ISO 13628-10 Too context specific 
(elastomers) ISO 15926 - A 
stress a material can withstand 
without breaking when 
stretched. Tensile strength is a 
function of the temperature of 
the material. 

(Riser) Tension 
joint 

Special riser joint that provides a 
means for tensioning the C/WO 
riser with the floating vessel's 
tensioning system during open-
sea workover mode. 
 
NOTE: When in use, the tension 
joint is located below the slick 
joint, which has a provision for 
attaching the tensioner unit to the 
riser. 
 

ISO 13628-7 Too context specific. 

Tension ring Attachment point on the tension 
joint for the floating vessel 
tensioning lines 
 

ISO 13628-7  

Tensioner Mechanical device used to API RP 17B  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

support or apply tension to a pipe 
or umbilical during installation. 
Also called caterpillars. 
 

(Riser) Tensioner 
system 

Device that applies a close to 
constant tension to the riser string 
while compensating for the 
relative vertical motion (stroke) 
between the floating vessel and 
the top of the deployed riser string 
 

ISO 13628-7  

Tensioning ring Attachment point on e.g. the 
completion workover riser for 
tensioning lines. 
 

API RP 17G  

Termination head Part of the PICS interfacing with 
the end of a line. 
 

ISO 13628-9 ISO 15926: An artefact that is 
attached to an end of a 
pipeline or umbilical and 
having means for handling and 
connection. 

Test Result The outcome of a materials test. 
This may be in the form of a 
physical quantity (e.g., Young’s 
modulus) or a subjective rating 
(e.g., blister damage). 
 

API 17TR1  

Test 
Temperature, 
Test Pressure 

The temperature (T) and pressure 
(P) at which a test is to be run for 
the purposes of evaluating a 
candidate polymer. The choice of 
test temperature/ pressure will 
depend only on the performance 
requirements for the proposed 
application. 
 

API 17TR1  

TFL piping 
system 

All piping from the surface 
lubricator through the flow-line 
and tubing to the deepest point in 
the well to which TFL tools can be 
circulated. 
 

ISO 13628-3  

Through flowline 
(TFL) tools  

Tools designed to be transported 
and operated hydraulically, using 
a TFL system. The tools are 
pumped through the flow-lines into 
the vertical bores of a subsea tree 
in order to perform routine service 
operations. Typical operations 
are: in- 
stallation and retrieval of plugs, 
safety valves, and gas lift valves. 
 

API SPEC 
17D 

 

Tieback adapter A device used to provide the 
interface between mudline 
suspension equipment and 
subsea completion equipment. 
 

API SPEC 
17D 

 

Tieback adapter Device used to provide the 
interface between mud-line 
suspension equipment and 
subsea completion equipment. 
 

ISO 13628-4  

Time domain Timewise, incremental simulation ISO 13628-7 Too specific for risers. 
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

of riser response. 
 
NOTE: Offers the capability of 
modelling hydrodynamic and 
structural non-linearity. 
 

Top tensioned 
riser 

Vertical or nearly vertical riser 
supported by top tension in 
combination with boundary 
conditions that allow for relative 
riser/vessel motions in vertical 
direction and constrained to follow 
the horizontal vessel motion at 
one or several locations 
 

ISO 13628-7  

Torsional balance Pipe characteristic that is 
achieved by designing the 
structural layers in the pipe, such 
that axial and pressure loads do 
not induce significant twist or 
torsional loads in the pipe 
 

ISO 13628-10  

Torsional balance Pipe characteristic that is 
achieved by designing the 
structural layers in the pipe, such 
that axial and pressure 
loads do not induce significant 
twist or torsional loads in the pipe. 
 

ISO 13628-2  

Tree cap A protective cover for the upper 
tree connection. May be used to 
contain pressure, and as an 
integral part in the tree control 
system. 
 

API SPEC 
17D 

 

Tree cap 
(CHRISTMAS 
TREE CAP) 

Protective cover for the upper tree 
connection. 
 

ISO 13628-4  

Tree connector A mechanism to join and seal a 
subsea tree to a subsea wellhead. 
May require diver assistance for 
installation, or be hydraulically 
actuated to permit remote 
operation. 
 

API SPEC 
17D 

 

Tree connector 
(WELLHEAD 
CONNECTOR) 

Mechanism to join and seal a 
subsea tree to a subsea wellhead. 
 

ISO 13628-4 ISO 15926 A mechanical 
connector that is design to 
attach equipment to the 
wellhead housing. 

Tree guide frame 
 

Structural framework to provide 
guidance for installation of the 
subsea tree on the (crown) valves 
of a TFL tree, that allows the 
passage of (e.g., tree cap, control 
pod), and associated subsea tree 
subsea wellhead. Also provides 
support for tree flow-lines and 
connection equipment, control 
pods, anodes, and 
counterbalance weights. 
 

API SPEC 
17D 

Specific for TFL tree. 

Tree guide frame 
(SUBSEA 

Structural framework to provide 
guidance with the PGB interface, 

ISO 13628-4  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

CHRISTMAS 
TREE GUIDE 
FRAME) 

for installation of the subsea tree 
on the subsea wellhead, and 
which also provides support for 
components such as tree flow-
lines and connection equipment, 
SCM's, anodes, and counter-
balance weights. 
 

Tree mandrel A tree upper connection profile, 
which allows remote connection of 
a tree running tool or tree cap. 
 

API SPEC 
17D 

 

Tree running tool 
(CHRISTMAS 
TREE RUNNING 
TOOL) 

Device used to run and land the 
subsea tree on the subsea 
wellhead 
 

ISO 13628-7  

Tree running tool 
(TRT) 

Device used to run and land the 
tree on the subsea wellhead. 
 

API RP 17G  

Tree side outlet The outlet point at the surface of 
the tree block. 
 

API SPEC 
17D 

 

Tree side outlet 
(CHRISTMAS 
TREE SIDE 
OUTLET) 

Point where a bore exits at the 
side of the tree block. 
 

ISO 13628-4  

Tree upper 
connection 

The uppermost fitting of a subsea 
tree which allows full bore access 
to the tree. Connection profile may 
be API or other proprietary types 
(see tree mandrel). 
 

API SPEC 
17D 

 

Tree upper 
connection  
(CHRISTMAS 
TREE UPPER 
CONNECTION) 

Uppermost fitting of a subsea tree 
which allows full bore access to 
the tree. 
 

ISO 13628-4  

Tubing 
(WELL TUBING) 

Pipe used in wells to conduct fluid 
from the well's producing 
formation into the subsea tree 
 

ISO 13628-7 ISO 15926:  
A fluid conductor that is used 
in wellbores to conduct fluid 
from a producing zone to the 
wellhead  
 

Tubing hanger A device used to support the  
tubing string.  
 

API RP 17G  

Tubing hanger Component used to support the 
downhole completion tubing 
string. 
 
NOTE: It is also typically used to 
seal and contain the completion 
annulus from the environment. 
 

ISO 13628-7 ISO 15926: A well string 
hanger that is used for 
production tubing. The tubing 
hanger incorporates a sealing 
system to ensure that the 
tubing conduit and annulus are 
hydraulically isolated. 

Tubing hanger 
hunning tool 
(THRT)  

Device used to run, land and lock 
the tubing hanger inside the 
wellhead, tubing spool, or subsea 
tree. 
 

API RP 17G  

Tubing hanger 
running tool 

Device used to run, land and lock 
the tubing hanger inside the 
wellhead, tubing spool, or subsea 
tree 

ISO 13628-7  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

 

Tubing hanger 
spool or Tubing 
head spool 

A dedicated device used as a 
receptacle for a tubing hanger, 
installed between the subsea 
wellhead and the subsea tree.  

API SPEC 
17D 

 

Tubing riser Riser which consists of one or 
more individual strings of 
production tubing and a hydraulic 
control umbilical. 
 
NOTE: If multiple tubing strings 
are used, they can be left either 
independent of each other, or 
secured together using some type 
of clamping device. The hydraulic 
control umbilical is normally 
clamped or strapped to one of the 
tubing strings as it is run. 
 

ISO 13628-7  

Tubing string 
(WELL TUBING 
STRING) 

Innermost piping used in wells to 
conduct fluid betweenthe  
producing formation and the 
subsea tree. 
 

API RP 17G ISO 15926:  
An artefact that consists of 
lengths of pipe assembled end 
to end that extends from a 
producing zone to the 
wellhead, and used in a well to 
conduct fluids to the surface.  
 

Tubing-retrievable 
safety valve 

SCSSV installed in the well as an 
integral part of the tubing string. 
 

ISO 13628-3  

Ultimate strength Ultimate strength in this part of 
ISO 13628 is defined in 
accordance with ISO 6892. 
 
NOTE: For the purposes of this 
provision, ASTM A370 is 
equivalent to ISO 6892. 
 

ISO 13628-10  

Ultimate strength 
 

Maximum tensile stress that a 
material can withstand before 
rupture. 
 

ISO 13628-2  

Ultra-deep water Water depth exceeding 1 830 m 
(6 000 ft) 
 
NOTE 1 Since the physical 
circumstances of any situtation 
will change as a function of water 
depth, use of the term ―ultra-deep 
water‖ implies that it may be 
necessary to consider design 
and/or technology alternatives. 
 
NOTE 2: For description of 
pressure and temperature ratings, 
the definition given in the 
applicable subsystem 
International Standard and other 
relevant standards and design 
codes is used. 
 

ISO 13628-1  

Umbilical A bundle of helically or 
sinusoidally wound small diameter 

API RP 17B  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

chemical, hydraulic, and electrical 
conductors for power and control 
systems. 
 

Umbilical 
 

Combination of electric cables, 
hoses or steel tubes, either on 
their own or in combination (or 
with fibre optic cables), cabled 
together for flexibility and over-
sheathed and/or armoured for 
mechanical strength and typically 
supplying power and hydraulics, 
communication and chemicals to 
a subsea system. 
  

ISO 13628-6  

Umbilical Flexible hose consisting of a 
group of electrical cables, optical 
fibre cables, hoses, pipes, either 
on their own or with combinations 
of each other, cabled together for 
flexibility and oversheathed and/or 
armoured for mechanical strength, 
used to transmit fluid/electrical 
signals to and from a power 
source to a remote station 
 

ISO 13628-7 Iso 15926: A device which is a 
flexible and easily 
disconnectable collection of 
cables and/or tubing for 
control, power, communication 
or chemical injection purposes. 

Umbilical clamp Clamp used to attach the 
umbilical(s) to the riser joints 
 

ISO 13628-7  

Umbilical joint Means of joining together two 
lengths of umbilical to effect a 
repair or to achieve the required 
total length. 
 

ISO 13628-5  

Umbilical jumper Short segment of umbilical with a 
termination plate at either end 
(incorporating connectors for the 
various lines) used to connect 
subsea facilities together. 
 
NOTE: An umbilical jumper is 
commonly used to connect e.g. a 
subsea umbilical termination to a 
subsea umbilical 
distribution unit. 
 

ISO 13628-1  

Umbilical system Umbilical, complete with end 
terminations and other ancillary 
equipment, installed between a 
fixed platform, a floating 
production facility or a land-based 
station, and a fixed platform, a 
floating production system or a 
subsea system, providing control, 
data communication and 
transportation of production 
system service fluids and/or utility 
supplies. 
 

ISO 13628-5  

Umbilical, noun Group of electric cables, optical 
fibre cables, hoses, tubes, either 
on their own or in combination 
with each other, cabled together 

ISO 13628-5  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

for flexibility and oversheathed 
and/or armoured for mechanical 
strength. 
 

Umbilicals Hose, tubing, piping, and/or 
electrical conductors which direct 
fluids and/or electrical current to 
or from subsea trees. Umbilical 
lines are typically 
used for control, monitoring, 
and/or injection functions. 
 

API SPEC 
17D 

 

Umbilicals Hose, tubing, piping, and/or 
electrical conductors which direct 
fluids andor electrical current or 
signals to or from subsea trees.  
 
NOTE: Umbilical lines are typically 
used for control, monitoring, 
and/or injection functions. 
 

ISO 13628-4  

Un-aged 
representative 
sample 

Sample of material which has not 
previously been subjected to 
loadings, stresses and/or elevated 
temperature. 
 

ISO 13628-5  

Unbonded flexible 
pipe 

Pipe construction consists of 
separate unbonded polymeric and 
metallic layers, which allows 
relative movement between 
layers. 
 

ISO 13628-2  

Unbonded pipe Pipe construction consists of 
separate unbonded polymeric and 
metallic layers, which allows 
relative movement between layers 
 

ISO 13628-10  

Underwater 
safety valve 
(USV) 

Safety valve assembly that is 
declared to be the USV and which 
will close upon loss of power to 
that actuator. 
 

ISO 13628-6  

Un-pressurized 
primary structural 
parts 

Un-pressurized primary structural 
parts are components that carry 
significant structural loads, but do 
not retain pressurized fluid. 
 

API SPEC 
17D 

 

Upstream Direction of movement to the 
reservoir. 
 

API SPEC 
17D 

 

Upstream Direction of movement to the 
reservoir. 
 

ISO 13628-4  

Upstream Away from a component against 
the direction of flow. 
 

ISO 13628-6  

User and/or 
operator 

Organization that uses and/or 
operates the C/WO riser system 
 

ISO 13628-7 Too generic, this is a C/WO 
riser operator 

Utility umbilical 
 

Umbilical for the provision of 
electric/hydraulic power, process 
fluids and data communications 
installed between two fixed 

ISO 13628-5  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

platforms, between a fixed 
platform and a floating facility, or 
between a fixed platform/floating 
facility and a land-based station. 
 

Valve block An integral block containing two or 
more valves. 
 

API SPEC 
17D 

 

Valve block Integral block containing two or 
more valves. 
 

ISO 13628-4  

Verification Examination to confirm that an 
activity, a product or a service is in 
accordance with specified 
requirements 
 

ISO 13628-7  

Vertical tree 
(VERTICAL 
CHRISTMAS 
TREE) 

Subsea tree with either multiple or 
concentric bores and production 
valves located in the vertical bore 
of the tree, where the tubing 
hanger is installed before the tree 
 

ISO 13628-7 ISO 15926: A Christmas tree 
design for subsea applications, 
configured with the master 
valves and flow-control 
equipment on a vertical axis 
that is the main axis of the 
tree. 

Vessel mean 
offset 

Offset created by steady forces 
from current, wind and waves 
 

ISO 13628-7  

Vessel offset Total offset of the vessel, taking 
into account the vessel mean 
offset, wave frequency motions 
and low frequency wind and wave 
motions 
 

ISO 13628-7  

Virgin material 
Virgin stock 

New and unused material as 
supplied by the material 
manufacturer. 
 
NOTE: Virgin material or virgin 
stock does not comprise or 
contain re-granulated, recycled, 
reprocessed, reused or other 
similar material. 
 

ISO 13628-5  

Visual 
examination 

Examination of parts and 
equipment for visible defects in 
material and workmanship 
 

ISO 13628-10  

Visual 
examination 

Examination of parts and 
equipment for visible defects in 
material and workmanship. 
 

ISO 13628-2 ISO 15926: To examine by 
observation 

Vortex-induced 
vibration 

In-line and transverse oscillation 
of a riser caused by current-
induced periodic shedding of 
vortices 

ISO 13628-7 Too context specific. 

Vulcanization Process of cross-linking the 
elastomer chains to reduce the 
plasticity of the elastomer. 
NOTE: Otherwise referred to as 
―curing‖. 
 

ISO 13628-10  

Wave frequency 
motion 

Motion of the vessel at the 
frequencies of incident waves 
 

ISO 13628-7  
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

Wave scatter 
diagram 

Table listing occurrence of sea-
states in terms of significant wave 
height and wave peak period or 
mean upcrossing period 
 

ISO 13628-7  

Wave Zone  The zone where water particle 
velocities are derived from wave 
action. 
 

API SPEC 
17D 

 

Weak-link Device which is used to ensure 
that a particular component parts 
or severs at a specified load and 
location. 
 

ISO 13628-5  

Wear bushing Bushing to be installed in the 
rotary table, to provide a smooth 
lateral support to the workover 
riser at drill floor level 
 

ISO 13628-7 Too context dependent. 

Wear bushings A bore protector which also 
protects the casing hanger below 
it. 
 

API SPEC 
17D 

Note that a bore protector is a 
subclass of wear bushing. 

Wear bushings Bore protector which also protects 
the casing hanger below it. 
 

ISO 13628-4 ISO 15926: A sleeve that is set 
in a hollow cylinder to protect 
the cylinder wall against 
damage when a tool is run into 
the cylinder. 

Well completion Well operations including tubing 
installation, well perforation and 
test production 
 

ISO 13628-7  

Well data 
 

Data provided from the downhole 
equipment for reservoir 
description, flow calculations and 
routine production monitoring. 
 
NOTE: Typically, these include 
sensor readings and valve 
positions. 
 

ISO 13628-6  

Wellhead housing 
pressure 
boundary 

The wellhead housing from the 
top of the wellhead to where the 
lowermost seal assembly seals. 
 

API SPEC 
17D 

 

Wellhead housing 
pressure 
boundary 

Wellhead housing from the top of 
the wellhead to where the 
lowermost seal assembly seals. 
 

ISO 13628-4  

Wireline/coiled 
tubing BOP 
WCT-BOP 

Subsea BOP that attaches to the 
top of a subsea tree to facilitate 
wireline or coiled tubing 
intervention. 
 
NOTE: WCT-BOP rams are 
designed to shear wireline or 
coiled tubing and seal the bore, in 
one operation. 
 

ISO 13628-7  

Work All activities to be performed 
within relevant contract(s) issued 
by designer, owner, operator, 
contractor, fabricator or 

ISO 13628-7 ISO 15926: "WORK" is a 
single property dimension: W = 
integral( F.dr) 
Must be resolved! 
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Defined word 
 

 
Definition 

 
Used in 

ISO 15926 comments 

manufacturer 
 

Workover riser Jointed riser that provides a 
conduit from the subsea tree 
upper connection to the surface 
and allows for the passage of 
tools during workover operations 
of limited duration, and can be 
retrieved in severe environmental 
conditions. 
 
NOTE: Historically, workover 
operations have normally been 
performed in open sea (i.e. for 
vertical tree systems), but can be 
performed inside a drilling riser, 
provided sufficient barrier 
elements are available. 
 

ISO 13628-7  

Work-over riser Equipment to provide a conduit 
from the tree upper connection to 
the surface and allows the 
passage of wire-line tools. It must 
resist environmental wind, wave, 
and current forces (see 
completion riser). 
 

API SPEC 
17D 

 

Work-over riser  Equipment to provide a conduit 
from the tree upper connection to 
the surface and allows the 
passage of e.g. wire-line tools etc. 
 

ISO 13628-4  

Wye spool Spool between the master and 
swab (crown) valves of a TFL 
tree, that allows the passage of 
TFL tools from the flow-lines into 
the bores of the tree. 
 

API SPEC 
17D 

 

Wye spool 
(TFL WYE PIPE 
SPOOL) 

Piping section of a subsea tree 
configured for TFL operations, 
where the flow loop joins the 
vertical tubing bore. 
 

ISO 13628-3 Too generic name 

Wye spool Spool between the master and 
swab (crown) valves of a TFL 
tree, that allows the passage of 
TFL tools from the flow-lines into 
the bores of the tree. 
 

ISO 13628-4  

Yield strength Yield strength in this standard for 
steel materials is defined as 0,2 % 
yield offset strength, as specified 
in ISO 6892. 
 
NOTE: For the purposes of this 
provision, ASTM A370 is 
equivalent to ISO 6892. 
 

ISO 13628-10  

Yield strength Stress level at which a metal or 
other material ceases to behave 
elastically. 
 

ISO 13628-2 ISO 15926: A stress which is 
the highest stress a material 
can take and still be elastic. 
Increasing stress will cause 
the material to be plastic. 
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ABBREVIATIONS 

 
 
Acronym 
 

 
Meaning 

 
Used in 

EUT equipment under test  

API American Petroleum Institute API 17TR1 

ASTM American Society for Testing and Materials API 17TR1 

ESIS European Structural Integrity Society API 17TR1 

HP High Pressure [34.5 MPa (5000 psi) for 
development work] 

API 17TR1 

HT High Temperature API 17TR1 

AISI American Iron and Steel Institute API RP 17B 

ANSI American National Standards Institute API RP 17B 

API American Petroleum Institute API RP 17B 

ASME American society of Mechanical Engineers API RP 17B 

ASTM American Society for Testing and Materials API RP 17B 

CD hydrodynamic drag coefficient API RP 17B 

cm hydrodynamic inertia coefficient API RP 17B 

DMA deplasticizing monitoring assembly API RP 17B 

DnV Det norske Veritas API RP 17B 

DOF degrees of freedom API RP 17B 

FAT factory acceptance test API RP 17B 

FEM finite element method API RP 17B 

FPS floating production system API RP 17B 

FPSO floating production storage and offloading API RP 17B 

GA general arrangement API RP 17B 

GRP glassfiber reinforced plastic API RP 17B 

HAZID hazard identification study API RP 17B 

HAZOP hazard and operability study API RP 17B 

HDPE high density polyethylene API RP 17B 

HIC hydrogen-induced cracking API RP 17B 

ID inside diameter API RP 17B 

ISO International Standards Organization API RP 17B 

MBR minimum bend radius API RP 17B 

MWL mean water level API RP 17B 

NACE National Association of Corrosion Engineers API RP 17B 

NDE non-destructive examination API RP 17B 

NPD Norwegian Petroleum Directorate API RP 17B 

OCIMF Oil Companies International Marine Forum API RP 17B 

OD outer diameter API RP 17B 

PA polyamide API RP 17B 

PE polyethylene API RP 17B 

PLEM pipeline end manifold API RP 17B 

PP polypropylene API RP 17B 

PU polyurethane API RP 17B 

PVC polyvinyl chloride API RP 17B 

PVDF polyvinylidene fluoride API RP 17B 

QCDC quick connect disconnect API RP 17B 

QDC quick disconnect API RP 17B 

RAO response amplitude operators API RP 17B 

SSC sulphide stress cracking API RP 17B 

TAN titrated acid number API RP 17B 

TFL through flow-line API RP 17B 

UV ultraviolet API RP 17B 

VIV vortex induced vibraton API RP 17B 

XLPE cross-linked polyethylene API RP 17B 

AISC American Institute of Steel Construction API RP 17G 

ANSI American National Standards Institute API RP 17G 

API American Petroleum Institute API RP 17G 

ASME American Society of Mechanical Engineers API RP 17G 

ASTM American Society for Testing Materials API RP 17G 

BUL bulletin API RP 17G 
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C/WO completion/workover API RP 17G 

EDP emergency disconnect package API RP 17G 

FAT factory acceptance test API RP 17G 

LWRP lower work-over riser package API RP 17G 

NACE National Association of Corrosion Engineers API RP 17G 

NAS National Aerospace Standard API RP 17G 

NDT non-destructive testing API RP 17G 

PGB  permanent guide-base API RP 17G 

RAO response amplitude operator API RP 17G 

RP recommended practice API RP 17G 

SAE Society of Automotive Engineers API RP 17G 

SCSSV surface controlled subsurface safety valve API RP 17G 

SIT system integration test API RP 17G 

SPEC  specification API RP 17G 

TFL through flow-line API RP 17G 

THRT tubing hanger running tool API RP 17G 

TRT tree running tool API RP 17G 

WCT-BOP wire-line coiled tubing BOP API RP 17G 

ADS atmospheric diving system API SPEC 17D 

ADS atmospheric diving suit API SPEC 17D 

AMV annulus master valve API SPEC 17D 

ANSI American National Standards Institute API SPEC 17D 

API American Petroleum Institute API SPEC 17D 

ASNT American Society for Non destructive Testing API SPEC 17D 

ASTM American Society for Testing and Materials API SPEC 17D 

ASV annulus swab valve API SPEC 17D 

AW annulus wing valve API SPEC 17D 

AWS American Welding Society API SPEC 17D 

BOP blowout preventor API SPEC 17D 

CC cubic centimeters API SPEC 17D 

CIV chemical injection valve API SPEC 17D 

CM corrosion resistant alloys API SPEC 17D 

CRM corrosion resistant material API SPEC 17D 

Degrees F degrees Fahrenheit API SPEC 17D 

GOT glossary of oilfield terminology API SPEC 17D 

ID inside diameter API SPEC 17D 

J Joule API SPEC 17D 

LWRP lower work-over riser package API SPEC 17D 

Max maximum API SPEC 17D 

MIL-STD Military Standard, U.S.A. API SPEC 17D 

Min mínimum API SPEC 17D 

MIS mudline suspension system API SPEC 17D 

MPa mega Pascal SI unit for pressure API SPEC 17D 

MSS Maufacturers Standardization Society of The Valve and Fittings Industry API SPEC 17D 

NACE National Association of Corrosion Engineers API SPEC 17D 

NDE non-destructive examination API SPEC 17D 

N-M Newton meter API SPEC 17D 

OD outside diameter API SPEC 17D 

PGB permanent guide base API SPEC 17D 

PMV production master valve API SPEC 17D 

PR2 performance requirement level two API SPEC 17D 

PSI pounds per square inch API SPEC 17D 

PSIA pounds per square inch absolute API SPEC 17D 

PSIG pounds per square inch gauge API SPEC 17D 

PSL product specification level API SPEC 17D 

PSV production swab valve API SPEC 17D 

PWV production wing valve API SPEC 17D 

ROV remotely operated vehicle API SPEC 17D 

Sb bending stress API SPEC 17D 

SCSSV surface controlled subsurface safety valve API SPEC 17D 

Sm membrane stress API SPEC 17D 

Syld yield stress API SPEC 17D 

Temp temperature API SPEC 17D 

TFL through flow-line tools API SPEC 17D 
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TGB temporary guide base API SPEC 17D 

WCT-BOP wire-line/coil tubing blow-out preventor API SPEC 17D 

XOV crossover valve API SPEC 17D 

AAV annulus access valve ISO 13628-1 

AC alternating current ISO 13628-1 

ADS atmospheric diving suit ISO 13628-1 

ADS atmospheric diving system ISO 13628-1 

AIV annulus isolation valve ISO 13628-1 

AMV annulus master valve ISO 13628-1 

API  American Petroleum Institute ISO 13628-1 

API American Petroleum Institute ISO 13628-1 

ASV annulus swab valve ISO 13628-1 

AUV autonomous underwater vehicle ISO 13628-1 

AWS American Welding Society ISO 13628-1 

BOP  blow-out preventer ISO 13628-1 

BOP blow-out preventer ISO 13628-1 

BS&W  basic sediment and water ISO 13628-1 

C/WO completion/workover ISO 13628-1 

CRA corrosion-resistant alloy ISO 13628-1 

CRA corrosion-resistant alloy ISO 13628-1 

DC direct current ISO 13628-1 

DCV directional control valve ISO 13628-1 

DFI design, fabrication, installation ISO 13628-1 

DFI design, fabrication, installation ISO 13628-1 

DFO documentation for operation ISO 13628-1 

DHPTT downhole pressure temperature transmitter ISO 13628-1 

DNV Det Norske Veritas ISO 13628-1 

EDP emergency disconnect package ISO 13628-1 

EDP emergency disconnect package ISO 13628-1 

EFC European Federation of Corrosion ISO 13628-1 

ESD emergency shutdown ISO 13628-1 

ESD emergency shutdown ISO 13628-1 

ESP electrical submersible pump ISO 13628-1 

ESP electrical submersible pump ISO 13628-1 

FAT factory acceptance test ISO 13628-1 

FAT factory acceptance test ISO 13628-1 

FMEA failure mode and effects analysis ISO 13628-1 

FPS floating production system ISO 13628-1 

FPU floating production unit ISO 13628-1 

FPU floating production unit ISO 13628-1 

GOR gas-oil ratio ISO 13628-1 

GOR gas-oil ratio ISO 13628-1 

GRP glass-fibre-reinforced plastic ISO 13628-1 

GVF gas volume fraction ISO 13628-1 

HAT highest astronomical tide level ISO 13628-1 

HAZOP  hazards in operation analysis ISO 13628-1 

HAZOP hazards in operation analysis ISO 13628-1 

HB Brinell hardness ISO 13628-1 

HBW Brinell hardness ISO 13628-1 

HIPPS high integrity pipeline protection system ISO 13628-1 

HIPPS high-integrity pressure protection system ISO 13628-1 

HPU hydraulic power unit ISO 13628-1 

HPU hydraulic power unit ISO 13628-1 

HV Vickers hardness ISO 13628-1 

HV Vickers hardness ISO 13628-1 

HXT horizontal tree ISO 13628-1 

ID internal diameter ISO 13628-1 

IMR inspection, maintenance and repair ISO 13628-1 

IPU integrated pipeline umbilical ISO 13628-1 

IRJ instrument riser joint ISO 13628-1 

ISO International Organization for Standardization ISO 13628-1 

LAT lowest astronomical tide level ISO 13628-1 

LMRP lower marine riser package (for drilling) ISO 13628-1 

LMRP lower marine riser package (for drilling) ISO 13628-1 
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LMV lower master valve ISO 13628-1 

LPMV lower production master valve ISO 13628-1 

LRFD load and resistance factored design ISO 13628-1 

LRP lower riser package (for work-over) ISO 13628-1 

LRP lower riser package (for workover) ISO 13628-1 

LWI light well intervention ISO 13628-1 

MEG monoethylene glycol ISO 13628-1 

MIV methanol injection valve ISO 13628-1 

MIV methanol injection valve ISO 13628-1 

MODU mobile offshore drilling unit ISO 13628-1 

MPFM multiphase flowmeter ISO 13628-1 

MPP multiphase pump ISO 13628-1 

NACE National Association of Corrosion Engineers ISO 13628-1 

NACE National Association of Corrosion Engineers ISO 13628-1 

NDE non-destructive examination ISO 13628-1 

OTDR optical time domain reflectometry ISO 13628-1 

P&A  plug and abandonment ISO 13628-1 

PC personal computer ISO 13628-1 

PCDA plant control and data acquisition system ISO 13628-1 

PCS production control system ISO 13628-1 

PCS production control system ISO 13628-1 

PGB permanent guide base ISO 13628-1 

PGB permanent guide base ISO 13628-1 

PIV production isolation valve ISO 13628-1 

PLC programmable logical controller ISO 13628-1 

PLEM pipeline end manifold ISO 13628-1 

PLET pipeline end termination ISO 13628-1 

PLS plastic limit state ISO 13628-1 

PMV production master valve ISO 13628-1 

PMV production master valve ISO 13628-1 

PRE pitting-resistance equivalent ISO 13628-1 

PRE pitting-resistance equivalent ISO 13628-1 

PSD process shutdown ISO 13628-1 

PSD production shut-down ISO 13628-1 

PSV production swab valve ISO 13628-1 

PSW production swab valve ISO 13628-1 

PWV production wing valve ISO 13628-1 

PWV production wing valve ISO 13628-1 

QRA quantitative risk analysis ISO 13628-1 

RAL ―Reichsausschuss für Lieferbedingungen‖. A colour system used by 
German paint manufacturers 

ISO 13628-1 

RAL ―Reichsausschuss für Lieferbedingungen‖, a Colour system used by 
German paint manufacturers 

ISO 13628-1 

ROT  remotely operated tool ISO 13628-1 

ROT remotely operated tool ISO 13628-1 

ROV  remotely operated vehicle ISO 13628-1 

ROV remotely operated vehicle ISO 13628-1 

SAFOP  safety in operation analysis ISO 13628-1 

SAS  safety and automation system ISO 13628-1 

SAS safety and automation system ISO 13628-1 

SCM  subsea control module ISO 13628-1 

SCM subsea control module ISO 13628-1 

SCSSV  surface-controlled subsurface safety valve ISO 13628-1 

SCSSV surface-controlled subsurface safety valve ISO 13628-1 

SEM  subsea electronic module ISO 13628-1 

SEM subsea electronic module ISO 13628-1 

SIL safety integrity level ISO 13628-1 

SITHP shut-in tubing head pressure ISO 13628-1 

SSIV subsea isolation valve ISO 13628-1 

SSP subsea processing ISO 13628-1 

SUDU subsea umbilical distribution unit ISO 13628-1 

SUT subsea umbilical termination ISO 13628-1 

SXT surface tree ISO 13628-1 

TFL  through-flow-line system ISO 13628-1 
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TFL through-flowline system ISO 13628-1 

TGB temporary guidebase ISO 13628-1 

TH tubing hanger ISO 13628-1 

THRT  tubing hanger running tool ISO 13628-1 

THRT tubing hanger running tool ISO 13628-1 

TRT  tree running tool ISO 13628-1 

TRT tree running tool ISO 13628-1 

ULS ultimate limit state ISO 13628-1 

UNS  Unified Numbering System ISO 13628-1 

UNS unified numbering system ISO 13628-1 

UPMV upper production master valve ISO 13628-1 

UPS  uninterruptable power supply ISO 13628-1 

UPS uninterruptable power supply ISO 13628-1 

UTM  universal transversal mercator ISO 13628-1 

VDU  visual display unit ISO 13628-1 

VXT vertical tree ISO 13628-1 

WAT wax appearance temperature ISO 13628-1 

WHP  wellhead pressure ISO 13628-1 

WHP  wellhead pressure ISO 13628-1 

WOCS workover control system ISO 13628-1 

WOR workover riser ISO 13628-1 

XOV cross-over valve ISO 13628-1 

XT  tree ISO 13628-1 

XT tree ISO 13628-1 

XTRT  tree running tool ISO 13628-1 

DSC Differential scanning calorimetry ISO 13628-10 

FAT Factory acceptance test ISO 13628-10 

GA General arrangement ISO 13628-10 

HIC Hydrogen-induced cracking ISO 13628-10 

HV Hardness on Vickers Scale ISO 13628-10 

ID Internal diameter ISO 13628-10 

MBR Minimum bend radius ISO 13628-10 

MPI Magnetic particle inspection ISO 13628-10 

NDE Non-destructive examination ISO 13628-10 

ODR Oscillating disk rheometer ISO 13628-10 

RAO Response amplitude operator ISO 13628-10 

S-N Curves showing stress range vs. number of cycles ISO 13628-10 

SSC Sulfide stress cracking ISO 13628-10 

TAN Titrated acid number ISO 13628-10 

TFL Through flowline ISO 13628-10 

UNS(1) Unified National Standard ISO 13628-10 

UNS(2) Unified Numbering System ISO 13628-10 

UV Ultraviolet ISO 13628-10 

DSC differential scanning calorimetry ISO 13628-2 

FAT factory acceptance test ISO 13628-2 

GA general arrangement ISO 13628-2 

HAZ heat-affected zone ISO 13628-2 

HIC hydrogen-induced cracking ISO 13628-2 

HV hardness on Vicker scale ISO 13628-2 

ID internal diameter ISO 13628-2 

MBR minimum bend radius ISO 13628-2 

n Permissible utilization factor as specified in Table 7 ISO 13628-2 

NDE non-destructive examination ISO 13628-2 

PA polyamide ISO 13628-2 

PE polyethylene ISO 13628-2 

PSL production specification level ISO 13628-2 

PVC polyvinylchloride ISO 13628-2 

PVDF polyvinylidene fluoride ISO 13628-2 

RAO response amplitude operator ISO 13628-2 

S-N stress range - number of cycles ISO 13628-2 

SSC sulphide stress cracking ISO 13628-2 

TAN titrated acid number ISO 13628-2 

TFL through flow-line ISO 13628-2 

UNS Unified National Standard or Unified Numbering System ISO 13628-2 
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UV ultraviolet ISO 13628-2 

BHP bottom-hole pressure ISO 13628-3 

CCV circulation control valve ISO 13628-3 

EUE external upset end ISO 13628-3 

ID inside diameter ISO 13628-3 

OD outside diameter ISO 13628-3 

SCSSV surface-controlled subsurface safety valve ISO 13628-3 

SDC side door choke ISO 13628-3 

SVLN safety valve landing nipple ISO 13628-3 

TFL through flow-line ISO 13628-3 

TMD total measured depth ISO 13628-3 

TRSV tubing-retrievable safety valve ISO 13628-3 

TVD true vertical depth ISO 13628-3 

ADS atmospheric diving system ISO 13628-4 

ANSI American National Standards Institute ISO 13628-4 

API American Petroleum Institute ISO 13628-4 

ASME American Society of Mechanical Engineers ISO 13628-4 

AWS American Welding Society ISO 13628-4 

BOP blow-out preventer ISO 13628-4 

CRA corrosion-resistant alloys ISO 13628-4 

EDP emergency disconnect package ISO 13628-4 

FAT factory acceptance test ISO 13628-4 

FEA finite element analysis ISO 13628-4 

ID inside diameter ISO 13628-4 

LRP lower riser package ISO 13628-4 

LWRP lower work-over riser package ISO 13628-4 

MIL-STD Military Standard (USA) ISO 13628-4 

MRWP maximum rated working pressure ISO 13628-4 

MSS Manufacturer's Standardization Society of the Valve and Fittings Industry ISO 13628-4 

NACE National Association of Corrosion Engineers ISO 13628-4 

OD outside diameter ISO 13628-4 

OEC other end connectors ISO 13628-4 

PFI Pipe Fabrication Institute ISO 13628-4 

PGB permanent guide base ISO 13628-4 

PMR per manufacurer's rating ISO 13628-4 

PR2 performance requirement level two ISO 13628-4 

PSL product specification level ISO 13628-4 

RMS root mean square ISO 13628-4 

ROT remotely operated tool ISO 13628-4 

ROV remotely operated vehicle ISO 13628-4 

Sb bending stress ISO 13628-4 

SCSSV surface-controlled subsurface safety valve ISO 13628-4 

Sm membrane stress ISO 13628-4 

SWL safe working load ISO 13628-4 

Sy yield stress ISO 13628-4 

TFL through-flow-line ISO 13628-4 

TGB temporary guide base ISO 13628-4 

WCT-BOP wire-line coil tubing blow-out preventer ISO 13628-4 

XT tree ISO 13628-4 

AC alternating current ISO 13628-5 

AVE apparent volumetric expansion ISO 13628-5 

d inside diameter ISO 13628-5 

D outside diameter ISO 13628-5 

DC direct current ISO 13628-5 

DWP design working pressure ISO 13628-5 

FAT factory acceptance test ISO 13628-5 

FIR full indicated reading ISO 13628-5 

KP kilometre point ISO 13628-5 

LAT lowest astronomical tide ISO 13628-5 

NDE non-destructive examination ISO 13628-5 

OTDR optical time domain reflectometer ISO 13628-5 

QA quality assurance ISO 13628-5 

ROV remotely operated vehicle ISO 13628-5 

t wall thickness ISO 13628-5 
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TAN titrated acid number ISO 13628-5 

TVE true volumetric expansion ISO 13628-5 

UV ultra violet ISO 13628-5 

AC alternating current ISO 13628-6 

ANSI American National Standards Institute ISO 13628-6 

API American Petroleum Institute ISO 13628-6 

AS Aerospace Standard ISO 13628-6 

ASME American Society of Mechanical Engineers ISO 13628-6 

ASTM American Society for Testing and Materials ISO 13628-6 

AWS American Welding Society ISO 13628-6 

BER bit error rate ISO 13628-6 

CAPEX Capital expenditure ISO 13628-6 

CB centre of bouyancy ISO 13628-6 

CISPR Comité International Spécial des Perturations Radioelectrique 
(International Special Committee on Radio-Interference) 

ISO 13628-6 

CIU chemical injection unit ISO 13628-6 

CIV chemical injection valve ISO 13628-6 

CPS combined power and signal ISO 13628-6 

CW clockwise ISO 13628-6 

DC direct current ISO 13628-6 

DCS distributed control system ISO 13628-6 

DCV directional control valve ISO 13628-6 

DH direct hydraulic ISO 13628-6 

EM electromagnetic ISO 13628-6 

EMC electromagnetic compatability ISO 13628-6 

EPU electrical power unit ISO 13628-6 

ESD emergency shutdown ISO 13628-6 

ESS environmental stress screening ISO 13628-6 

ETH ethernet ISO 13628-6 

EUT equipment under test ISO 13628-6 

EXT extended ISO 13628-6 

FAT factory acceptance test ISO 13628-6 

GND groung ISO 13628-6 

HF high frequency ISO 13628-6 

HIPPS high integrity pipeline protection system ISO 13628-6 

HP high pressure ISO 13628-6 

HPU hydraulic power unit ISO 13628-6 

HRC hardness Rockwell C ISO 13628-6 

HV high voltage ISO 13628-6 

IEC International Electrotechnical Commission ISO 13628-6 

I/O input/output ISO 13628-6 

ISEM intelligent well subsea electronics module ISO 13628-6 

ISM industrial, scientific and medical ISO 13628-6 

ITE information technology equipment ISO 13628-6 

IWCS intelligent well control system ISO 13628-6 

IWE intelligent well equipment ISO 13628-6 

LF low frequency ISO 13628-6 

LP low pressure ISO 13628-6 

MCS master control station ISO 13628-6 

MIL-STD Military Standard ISO 13628-6 

MO month ISO 13628-6 

MV manifold valve ISO 13628-6 

OPC object linking and embedding (OLE) for process control ISO 13628-6 

Opex operational expenditure ISO 13628-6 

OREDA offshore reliability data ISO 13628-6 

OSI open system interconnection ISO 13628-6 

PH piloted hydraulic ISO 13628-6 

PMV  production master valve ISO 13628-6 

PSD process shutdown ISO 13628-6 

PTFE polytetrafluoroethylene ISO 13628-6 

PWV production wing valve ISO 13628-6 

RET return ISO 13628-6 

RMS root mean square ISO 13628-6 

ROV remotely operated vehicle ISO 13628-6 



ISO/TC67/SC4/WG6 N 172 Rev 2 

 76 

ROV remotely operated vehicle ISO 13628-6 

RPC remote procedure call ISO 13628-6 

RX radio receiver ISO 13628-6 

SCM subsea control module ISO 13628-6 

SCSSV surface-controlled subsurface safety valve ISO 13628-6 

SEM subsea electronic module ISO 13628-6 

TAN total acid number ISO 13628-6 

TBD to be decided ISO 13628-6 

TBN total base number ISO 13628-6 

TCP transmission control protocol ISO 13628-6 

THD total harmonic distortion ISO 13628-6 

TX radio transmitter ISO 13628-6 

UPS uninterruptible power supply ISO 13628-6 

USV underwater safety valve ISO 13628-6 

VAC volts alternating current ISO 13628-6 

VDC volts direct current ISO 13628-6 

wk week ISO 13628-6 

yr year ISO 13628-6 

ASTM ASTM International ISO 13628-7 

BOP Blow-out preventer ISO 13628-7 

C/WO Completion/workover ISO 13628-7 

CTOD Crack tip opening displacement ISO 13628-7 

EDP Emergency disconnect package ISO 13628-7 

EN European Standard ISO 13628-7 

FAT Factory acceptance test ISO 13628-7 

FMECA Failure mode, effects and criticality analysis ISO 13628-7 

GPS Global positioning system ISO 13628-7 

HAZOP Hazard and operability ISO 13628-7 

HV Vickers hardness ISO 13628-7 

IMO International Maritime Organization ISO 13628-7 

LMRP Lower marine riser package ISO 13628-7 

MPI Magnetic particle inspection ISO 13628-7 

NA Not applicable  ISO 13628-7 

NDT Non-destructive testing ISO 13628-7 

OOR Out of roundness ISO 13628-7 

PWHT Post-weld heat treatment ISO 13628-7 

RAO Response amplitude operator ISO 13628-7 

SCF Stress concentration factor ISO 13628-7 

SCSSV Surface controlled subsurface safety valve ISO 13628-7 

SSC Sulfide stress-cracking ISO 13628-7 

UT Ultrasonic testing ISO 13628-7 

WCT-BOP Wireline/coiled tubing BOP ISO 13628-7 

CCO component change-out ISO 13628-8 

FAT factory acceptance test ISO 13628-8 

FMECA failure mode effect and criticality analysis ISO 13628-8 

HIPPS high integrity pipeline protection system ISO 13628-8 

MQC multi quick connect ISO 13628-8 

MTBF mean time between failures ISO 13628-8 

ROT remotely operated tool ISO 13628-8 

ROV remotely operated vehicle ISO 13628-8 

SCM satellite control module ISO 13628-8 

TDU tool deployment unit ISO 13628-8 

CB centre of buoyancy ISO 13628-9 

CF connection function ISO 13628-9 

CG centre of gravity ISO 13628-9 

CT connection tool ISO 13628-9 

FAT factory acceptance test ISO 13628-9 

HPU hydraulic power unit ISO 13628-9 

ICS intervention control system ISO 13628-9 

ID internal diameter ISO 13628-9 

IP ingress protection ISO 13628-9 

LCC life cycle cost ISO 13628-9 

MQC multi quick connector ISO 13628-9 

NAS National Aerospace Standard Institute ISO 13628-9 
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PGB permanent guide base ISO 13628-9 

PICS pull-in and connection system ISO 13628-9 

PIF pull-in function ISO 13628-9 

PIT pull-in tool ISO 13628-9 

ROT remotely operated tool ISO 13628-9 

ROV remotely operated vehicle ISO 13628-9 

SPS subsea production system ISO 13628-9 

SWL safe working load ISO 13628-9  

WOCS work-over control system ISO 13628-9 
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SYMBOLS 
 
 filtration ratio ISO 13628-6 

 Weibull distribution scale parameter ISO 13628-7 

 Weibull distribution dimensionless shape parameter ISO 13628-7 

 scatter in preload during make-up ISO 13628-7 

 Poisson’s ratio ISO 13628-7 

 stress ISO 13628-7 

 time ISO 13628-7 

( eq)P+Qs primary plus secondary von Mises stress range ISO 13628-7 

( )1, ( )2, ( )3 principal stress ranges in directions 1, 2 and 3, respectively ISO 13628-7 

( br)P+Qs average primary plus secondary bearing stress ISO 13628-7 

eq equivalent von Mises stress range ISO 13628-7 

( eq)P primary membrane von Mises stress ISO 13628-7 

( eq)Pl local primary membrane von Mises stress ISO 13628-7 

( eq)Pm general primary membrane von Mises stress ISO 13628-7 

( eq)Pm+Qms+Pbs 
primary membrane plus secondary membrane plus secondary bending 
von Mises stress 

ISO 13628-7 

( sh) Pm average primary shear stress ISO 13628-7 

^st statistical moment for local maxima ISO 13628-7 

ˆst statistical moment for local maxima ISO 13628-7 

0 average zero-crossing frequency of the stress response ISO 13628-7 

0,S average zero-crossing frequency for the service life ISO 13628-7 

a 
characteristic fatigue strength or intercept of the design S-N curve with 
the log N axis 

ISO 13628-7 

a1 
intercept of the design S-N curve with the log N axis, left part of S-N 
curve 

ISO 13628-7 

a1,thick 
intercept of the design S-N curve with the log N axis, left part of S-N 
curve, size corrected 

ISO 13628-7 

a2 
intercept of the design S-N curve with the log N axis, right part of S-N 
curve 

ISO 13628-7 

a2,thick 
intercept of the design S-N curve with the log N axis, right part of S-N 
curve, size corrected 

ISO 13628-7 

A5 ductility reduction factor ISO 13628-7 

act 
actual average (minimum three specimens) yield strength from test 
specimens at test temperature 

ISO 13628-7 

B marine riser upper ball-joint angle relative to diverter vertical axis ISO 13628-7 

dev 
deviation angle of the BOP and high-pressure wellhead housing vertical 
axis relative to the global vertical axis 

ISO 13628-7 

eq von Mises equivalent stress ISO 13628-7 

F marine riser lower flex-joint angle relative to BOP vertical axis ISO 13628-7 

G 
global marine riser lower flex-joint angle relative to the global vertical 
axis 

ISO 13628-7 

HS structural hotspot stress ISO 13628-7 

K stress intensity factor ISO 13628-7 

Kth 
threshold stress intensity factor range below which fatigue crack growth 
does not occur 

ISO 13628-7 

m membrane stress ISO 13628-7 

max maximum cyclic principal stress ISO 13628-7 

Mbm bending moment range ISO 13628-7 

mean mean cyclic stress ISO 13628-7 

min minimum cyclic principal stress ISO 13628-7 

n coefficient of friction between nut and bearing surface ISO 13628-7 

N notch stress ISO 13628-7 

o density of sea water ISO 13628-7 

o stress at outside of section/wall ISO 13628-7 

peq equivalent plastic strain ISO 13628-7 

r  average shear stress ISO 13628-7 

SD standard deviation of the stress response process ISO 13628-7 

SR angular frequency of stress response ISO 13628-7 
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t scatter in applied torque during make-up ISO 13628-7 

t coefficient of friction between nut and bolt threads ISO 13628-7 

Te cyclic effective tension range ISO 13628-7 

tfab 
is the absolute value of the negative tolerance taken from the material 
specification/standard 

ISO 13628-7 

tneg percentage negative wall thickness tolerance ISO 13628-7 

tpos percentage positive wall thickness tolerance ISO 13628-7 

u material ultimate stress ISO 13628-2 

u 
ultimate tensile strength to be used in design at maximum design 
temperature 

ISO 13628-7 

W main wave direction ISO 13628-7 

y material yield stress ISO 13628-2 

y yield strength to be used in design at maximum design temperature ISO 13628-7 

 variable in the gamma function ISO 13628-7 

( ; ) complementary incomplete gamma function ISO 13628-7 

( ; ) incomplete gamma function ISO 13628-7 

(·) gamma function ISO 13628-7 

1 horizontal distance between the flex-joint and point of interest ISO 13628-7 

1, 2, 3 principal stresses in directions 1, 2 and 3, respectively ISO 13628-7 

b bolt transfer loss for tension tool ISO 13628-7 

b bending stress ISO 13628-7 

bm pipe cross-section slenderness parameter ISO 13628-7 

br average bearing stress ISO 13628-7 

int density of the internal fluid ISO 13628-7 

int stress at inside of section/wall ISO 13628-7 

L linear coefficient of thermal expansion ISO 13628-7 

ss duration of short-term sea-states ISO 13628-7 

thr half-angle of the threads, equal to 30° for UN threads ISO 13628-7 

2 
horizontal distance from the BOP centre of gravity to the point of 
interest 

ISO 13628-7 

a crack depth for surface flaws or half depth for embedded crack ISO 13628-7 

a0 initial crack size ISO 13628-7 

A5 
elongation after rupture, expressed in percent; for a tensile test piece 
with gauge length, L0 5,65√ATTS or 5dd 

ISO 13628-7 

Ab,r bolt root area ISO 13628-7 

Ab,s bolt stress cross-sectional area ISO 13628-7 

Ac pipe cross-section area ISO 13628-7 

af final crack size ISO 13628-7 

Aint internal cross-section area of the pipe ISO 13628-7 

Ao external cross-section area of the pipe giving buoyancy if submerged ISO 13628-7 

ATTS tensile test specimen cross-section area ISO 13628-7 

C constant crack growth-rate parameter ISO 13628-7 

Cf design condition factor ISO 13628-7 

d minor drift diameter ISO 13628-7 

Dalign pipe/connector alignment (line-up tolerance) on diameter ISO 13628-7 

db nominal (basic major diameter) bolt diameter ISO 13628-7 

db,f mean effective bolt diameter ISO 13628-7 

dbh bolt hole diameter ISO 13628-7 

Dclear minimum drift clearance on diameter ISO 13628-7 

dd tensile test specimen diameter ISO 13628-7 

Ddrift major drift diameter ISO 13628-7 

DF design fatigue factor ISO 13628-7 

DFAT fatigue damage ISO 13628-7 

Dint inside diameter of pipe ISO 13628-7 

Dint,min minimum inside diameter of pipe ISO 13628-7 

dmax maximum depth below the surface for a blend ISO 13628-7 

dn effective contact diameter of nut-bearing surface ISO 13628-7 

dnf nut diameter across flats ISO 13628-7 

Do specified or nominal pipe outside diameter ISO 13628-7 

Do,max maximum outside diameter at any cross-section ISO 13628-7 

Do,min minimum outside diameter at any cross-section ISO 13628-7 

DSN 
accumulated long-term fatigue damage or Miner-Palmgren damage 
ratio 

ISO 13628-7 
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DSN,ij fatigue damage in the sea-state, j, and wave direction, i ISO 13628-7 

dt effective contact diameter of the threads ISO 13628-7 

Dweld weld root bead finish (height) on weld root diameter ISO 13628-7 

E modulus of elasticity ISO 13628-7 

e axial misalignment (eccentricity or centre-line mismatch) ISO 13628-7 

e0 misalignment (eccentricity) inherent in the S-N data ISO 13628-7 

eOOR,max maximum misalignment resulting from out of roundness ISO 13628-7 

et,max maximum misalignment resulting from difference in wall thickness ISO 13628-7 

f (Sa,Im) Weibull probability density function for the stress amplitude, Sa,Im ISO 13628-7 

f0 initial pipe ovality ISO 13628-7 

Fb pipe burst design factor ISO 13628-7 

Fd design factor ISO 13628-7 

Fhb pipe hoop buckling (collapse) design factor ISO 13628-7 

fm stress range reduction factor ISO 13628-7 

fs(S) stress cycles probability density function ISO 13628-7 

Fw,c wave and current forces ISO 13628-7 

g acceleration due to gravity ISO 13628-7 

h 
height difference between the actual location and the internal pressure 
reference point 

ISO 13628-7 

Hs significant wave height ISO 13628-7 

Hwrf weld root bead finish ISO 13628-7 

I moment of inertia of section ISO 13628-7 

i summing index ISO 13628-7 

I0 zero-order moment of stress spectrum ISO 13628-7 

I2 second-order moment of stress spectrum ISO 13628-7 

In nth order response spectral moment ISO 13628-7 

Ipitch pitch of the threads ISO 13628-7 

J polar moment of inertia of section ISO 13628-7 

j summing index ISO 13628-7 

k number of stress range bins (blocks) ISO 13628-7 

k1 thickness exponent on fatigue strength ISO 13628-7 

kcg crack growth exponent ISO 13628-7 

KF flex-joint rotational stiffness ISO 13628-7 

Km geometric stress concentration factor ISO 13628-7 

Knotch notch stress concentration factor ISO 13628-7 

L0 tensile test-specimen gauge length ISO 13628-7 

lb bolt clamp length (clear distance between engaged threads) ISO 13628-7 

Lc clearance ISO 13628-7 

LF calculated fatigue life ISO 13628-7 

LS service life ISO 13628-7 

lse length of stud engagement ISO 13628-7 

LSO vessel static offset ISO 13628-7 

m negative inverse slope of the S-N curve ISO 13628-7 

m1 negative inverse slope of the S-N curve, left part ISO 13628-7 

m2 negative inverse slope of the S-N curve, right part ISO 13628-7 

Mb,max maximum torque during make-up ISO 13628-7 

Mb,nom nominal torque during make-up ISO 13628-7 

Mbm bending moment ISO 13628-7 

Mc single load ultimate bending capacity ISO 13628-7 

Mf bending moment required to bend C/WO riser ISO 13628-7 

MG global bending moment acting below marine riser flex-joint ISO 13628-7 

Mpc plastic bending moment capacity of the pipe ISO 13628-7 

MT applied torque ISO 13628-7 

N number of cycles to failure at constant stress range ISO 13628-7 

N1 point of discontinuity on a bilinear S-N curve ISO 13628-7 

N1,a 
point of discontinuity on a bilinear S-N curve, in air or non-corrosive 
environment 

ISO 13628-7 

N1,sw 
point of discontinuity on a bilinear S-N curve, in seawater with cathodic 
protection 

ISO 13628-7 

Ni 
number of cycles to failure at constant stress range Si in each stress 
bin (block) i 

ISO 13628-7 

ni number of occurrences in stress range bin i ISO 13628-7 

Np design operating cycles to failure ISO 13628-7 

nthr number of threads per inch ISO 13628-7 
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pb burst pressure of the pipe ISO 13628-7 

pb,min minimum pipe burst pressure ISO 13628-7 

Pbr average bearing stress ISO 13628-7 

Pbs primary bending stress ISO 13628-7 

pc pipe hoop buckling (collapse) pressure ISO 13628-7 

pc,min minimum pipe hoop buckling (collapse) pressure ISO 13628-7 

pec single load ultimate pressure capacity due to end cap effect ISO 13628-7 

pel 
elastic hoop buckling (collapse) pressure (instability) of pipe cross-
section 

ISO 13628-7 

pel,min 
minimum elastic hoop buckling (collapse) pressure (instability) of pipe 
cross-section 

ISO 13628-7 

pFAT hydrostatic FAT test pressure ISO 13628-7 

pint internal pressure at a reference point ISO 13628-7 

pint,d internal design pressure ISO 13628-7 

pint,min minimum hydrostatic internal pressure ISO 13628-7 

pint,o internal operating pressure ISO 13628-7 

Pl local primary membrane stress ISO 13628-7 

pl,int local internal pressure at a specified point ISO 13628-7 

Pm general membrane primary stress ISO 13628-7 

po external pressure at a reference point ISO 13628-7 

po,min minimum external hydrostatic pressure ISO 13628-7 

pod external design pressure ISO 13628-7 

pp plastic pressure at hoop buckling (collapse) of the pipe cross-section ISO 13628-7 

pp,min 
minimum plastic pressure at hoop buckling (collapse) of the pipe cross-
section 

ISO 13628-7 

Psh primary average shear stress ISO 13628-7 

qi probability of wave direction i ISO 13628-7 

qj probability of sea-state j ISO 13628-7 

Qms secondary membrane stress ISO 13628-7 

Qs secondary stress ISO 13628-7 

r pipe mean radius ISO 13628-7 

Ra arithmetical average roughness ISO 13628-7 

Rc,test ultimate capacity (resistance) ISO 13628-7 

Rd design capacity (resistance) ISO 13628-7 

Rm specified minimum ultimate tensile strength at room temperature ISO 13628-7 

rm mean section radius ISO 13628-7 

Rm/T specified minimum ultimate tensile strength at a specific temperature ISO 13628-7 

Rnc normal operation capacity ISO 13628-7 

rs section radius ISO 13628-7 

Rt0,5 
specified minimum yield strength for 0,5 % total elongation at room 
temperature 

ISO 13628-7 

Rt0,5/T 
specified minimum yield strength for 0,5 % total elongation at a specific 
temperature 

ISO 13628-7 

Rt0,5/T,stud 
specified minimum yield strength for 0,5 % total elongation at a specific 
temperature for a stud 

ISO 13628-7 

Rt0,5/T,tapped 
specified minimum yield strength for 0,5 % total elongation at a specific 
temperature for tapped hole material 

ISO 13628-7 

Ruc plastic collapse or ultimate capacity ISO 13628-7 

S stress range ISO 13628-7 

S  autospectral density of the stress response ISO 13628-7 

S1 stress range at the point of discontinuity (bi-linear S-N curve) ISO 13628-7 

S1,thick stress range with thickness correction ISO 13628-7 

Sa,lm local stress maxima (amplitude) ISO 13628-7 

Sb 
bending component of the primary plus secondary principal stress 
range 

ISO 13628-7 

Sd design load effect ISO 13628-7 

Sgs geometric stress concentration stress range ISO 13628-7 

Si constant stress range in each stress block ISO 13628-7 

Sm 
membrane (average) component of the primary plus secondary 
principal stress range 

ISO 13628-7 

Snotch notch stress range ISO 13628-7 

SP+Qs primary plus secondary stress range ISO 13628-7 

SP+Qs+F maximum primary plus secondary plus peak stress range ISO 13628-7 

t pipe wall thickness ISO 13628-7 
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t1 
minimum pipe wall thickness without allowances and fabrication 
tolerances as appropriate 

ISO 13628-7 

t2 pipe wall thickness without allowances ISO 13628-7 

Tb,max maximum bolt preload (tension) during make-up ISO 13628-7 

Tb,min minimum bolt preload (tension) during make-up ISO 13628-7 

Tb,nom nominal bolt preload (tension) during make-up ISO 13628-7 

Tc single load ultimate tension capacity ISO 13628-7 

tca corrosion/wear/erosion allowance ISO 13628-7 

Te effective tension ISO 13628-7 

Te,tot 
total effective tension from the marine riser and C/WO riser acting at the 
flex-joint 

ISO 13628-7 

Teq equivalent effective tension due to bending moment ISO 13628-7 

tn nominal (specified) pipe wall thickness ISO 13628-7 

tn,max maximum nominal wall thickness ISO 13628-7 

tn,min minimum nominal wall thickness ISO 13628-7 

Tp wave peak period ISO 13628-7 

Tpc plastic tension capacity of the pipe ISO 13628-7 

tref 
reference thickness equal to 25 mm (0,984 in) for welded connections 
and bolts (stress diameter) 

ISO 13628-7 

Ttot total axial load ISO 13628-7 

Tv vertical tension component of Te,tot ISO 13628-7 

Tw true wall tension ISO 13628-7 

Tz wave zero-upcrossing period ISO 13628-7 

Vc current velocity ISO 13628-7 

Vse 
shear force acting at the flex-joint due to environmental loading on the 
marine riser and BOP 

ISO 13628-7 

Vsh total shear force acting at the marine riser flex-joint ISO 13628-7 

Vw wave velocity ISO 13628-7 

wBOP submerged weight of the BOP and LMRP including bore contents ISO 13628-7 

we effective (apparent) weight ISO 13628-7 

wp weight of the pipe ISO 13628-7 

xpca pipe/connector alignment tolerance ISO 13628-7 

Y stress intensity correction factor ISO 13628-7 

Yu ultimate tensile strength reduction factor at elevated temperature ISO 13628-7 

Yy yield strength reduction factor at elevated temperature ISO 13628-7 

Z pipe plastic section modulus ISO 13628-7 

z variable in the gamma function ISO 13628-7 

σu material ultimate stress API RP 17B 

σu  material ultimate stress API SPEC 17J 

σY material yield stress API RP 17B 

σy material yield stress API SPEC 17J 

σy specified minimum yield stress ISO 13628-5 
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TABULATION OF ABBREVIATIONS, DEFINITIONS AND SYMBOLS USED IN 

ISO AND API SUBSEA STANDARDS

Extracted from published ISO 13628 and API 17 series of standards

Up to date as of: 2006-08-29

Preferred abbreviations and definitions are highlighted as per agreement by 

API Subcommittee 17 and ISO/TC67/SC4 Workgroup 6 in their joint meeting of 

2007-XX-YY.
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Orienting 

bushings

Non-pressure containing parts 

which are used to orient 

equipment or tools with respect 

to the wellhead.

API SPEC 

17D

Orienting 

bushings

Non-pressure-containing parts 

which are used to orient 

equipment or tools with respect 

to the reference item e.g. a 

wellhead.

ISO 13628-4

Outboard tree 

piping

Subsea tree piping which is 

downstream of the first tree wing 

valve and upstream of flowline 

connector (see flow loop).

API SPEC 

17D

Outboard tree 

piping

Subsea tree piping which is 

downstream of the first tree wing 

valve and upstream of the flow-

line connector .

ISO 13628-4

Outer sheath Polymer layer used to protect the 

pipe against penetration of 

seawater and other external 

environments, corrosion, 

abrasion and mechanical 

damage, and to keep the tensile 

armours in position after forming

ISO 13628-2

Out-of-

roundness

Deviation of the circumference 

from a circle

NOTE This can be an ovalization, 

i.e. an elliptic cross-section, or a 

local out-of-roundness, e.g. 

flattening. The numerical 

definition of out-of-roundness and 

ovalization is the same.

ISO 13628-7

Defined 

word

Definition Used in ISO 15926 

comments
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5
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Further work?

• The N172 document and the DNV JIP can be used as a basis for reducing the 

number of different definitions in the different standards.
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Basis for Subsea Materials Task Group

• The joint API SC17 / ISO TC67/SC4/WG6 meeting, Houston 2005-

02-03, agreed to solicit support for creating a materials task group to 

develop the material requirements in the ISO13628 suite of 

standards. 

• Background for the proposal:

• The material requirements in the standards needs to be 

further developed to meet industry and end user needs.

• Less need for material requirements in company and 

projects specifications. 

• More predictable situation for suppliers, manufacturers and 

contractors 
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Kick off meeting, April 2005

• There was agreement to get standardized requirements for materials 

into the API / ISO specifications for subsea equipment to reduce 

company specifications.

• It was agreed to include template and manifolds in the proposed work 

(API 17P).

• Focus and priority will first be given to ISO 13628-1.

• It will also be attempted to review the remaining ISO13628 standards 

for the purpose of planning later work with these standards.



4

Mandate

1. Propose materials requirements to the ISO13628 series of standards, 
with initial priority on part 1 – General requirements and 
recommendations.

2. Co-operate with and report to the project leader for ISO 13628, 
part 1 initially, and subsequently the other ISO 13628 parts’ project 
leaders as relevant.

3. Requirements which are common for most products to be included in 
part 1. Requirements related to particular products, to be placed in 
the relevant product  standard parts 2-11 of 13628. 

4. The schedule for the work to be made initially to suit part 1 and 
subsequently to suit the revision plan for the product standards parts 
2-11. Temporary use of the product related requirements, until these 
standards are revised, to be considered.
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Proposed Work Groups

A. ISO 13628-1, Clause 6, “Materials and corrosion 
protection”. 
Review draft and comments given. (On going)

B. ISO 13628-1, Annex L, “Materials and welding of 
manifold piping and jumpers ”. (On going)

C. ISO 13628-4 "Subsea wellheads & tree equipment“
Prepare input to be sent to ISO with request for 
implementation asap. (Done)

D. ISO 13628-5 "Subsea control umbilicals“
Prepare input to be sent to ISO task group within 
15.11.05. (Done)
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Schedule for Clause 6 and Annex L

• Kick-off, Houston, April 2005

• Task group meetings, 

–Oslo, October 2005

–Houston, March 2006

–Houston, June 2007

–Oslo, June 2008

• Finalizing DIS ballot, approved with comments, April 1, 2009

• FDIS, planned to be ready for international voting by October 2009. 
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Harmonisation with ISO 21457

• ISO 21457 ” Petroleum, petrochemical and natural gas industries — Materials 

selection and corrosion control for oil and gas production systems ” 

– A general ”Materials requirement ” standard in line with ISO 15156 and 

ISO 23936 (non metallics)

• Materials requirements in ISO Product standards (priority),  ISO 13628-1, 

Clause 6 and Annex L.

• The expert group for ISO 21457 and Subsea Materials Task Group consist of 

basically the same people . Strong focus on potential overlap and 

discrepancies.

– Clause 6 is kept as a complete clause covering all relevant issues

– Reference to ISO 21457 only for the evaluations and parameters

– Some duplication (CP, fasteners), but wording fully harmonised.



8

Annex L

• ” Materials and welding of manifold piping and jumpers”

• Proposed as a new Annex L to ISO 13628-1

–Old version of Annex L included in draft for API 17P



9

Materials Advisory Group 

• Materials experts from SC5, SC6, SC17, SC19, and SC20, with other 

subcommittees volunteering representatives as desired.

• Scope: To address cross-subcommittee issues

• Particular focus on WG8 (ISO 21457)
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Way forward

• Finalise Clause 6 and Annex L

• No plans for further work on other parts of  ISO 13628

• On request from WG6, new issues may be addressed!
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Background

• 2007 API Summer Conference – took on 

looking at materials rationalization for SC 

17

• How materials fit in the big scope was 

unclear

• Formed workgroup to convene SPE ATW 

on subsea standardization



SPE Workshop Participants

Operators Eqpt. Suppliers Eng., Consulting, etc.

Anadarko Aker Solutions API

BP Baker Oil Tools DTC International

Chevron Cameron Granherne, Inc

Exxon-Mobil Dril-Quip Hose & Fittings, Inc

Hess FMC Technologies Mentor Subsea Tech

Shell Int. E&P GE-VetcoGray Oceaneering

StatoilHydro Siemens Energy & Automation

Stress Subsea



SPE Workshop Conclusions

• Criticality and complexity of equipment has 
outgrown API criteria in some areas

• Some level of industry standardization is needed 
and is possible 

• Most previous attempts were equipment focused

• Primary focus should be in areas of:

 Materials

 Welding

 Quality Assurance



Workgroup

 Byrd, Mike (BP)

 Chiasson, Glen (Cameron)

 Galle, Gary (Vetco)

 Keosoff, Kevin (Chevron)

 LaCaze, David (Shell)

 Walls, Roger (ExxonMobil)

 Williams, Mike (FMC)



Objective

Utilize a structured approach to identify 

potential areas of industry standardization 

which would benefit suppliers and operators 

and make appropriate recommendations to 

SC 17 Committee.



Assessment Process

 Three focus teams (Quality, Materials, 

& Welding) with Operator and Supplier 

representation

 Brainstorm potential standardization 

opportunities

 Score in terms of manageability & 

value

 Score in terms of value



Quality Management 
1.  We graded six opportunities as having

 Standardize manufacturing record book contents and requirements

 Standardize positive metal identification (PMI) requirements

 Standardize traceability requirements for critical elements

 Standardize nonconformance reporting and processes necessary to 
proceed with the work

 Align API 17 series specifications and RPs with QMS concepts and 
terms of API Q1, ISO/TS 29001 and ISO 9001

 Apply API “data sheet” concept to all API 17 series specs and RPs to 
communicate requirements

2.  We graded three opportunities as having

 Standardize API Review/Monitor/Hold/Witness definitions, notification 
requirements

 Standardize inspection release documentation/mechanical completion 
certificate requirements

 Apply API 6A PSL concept to all API 17 series specifications and RPs

3.  We graded three opportunities as having High Value/Impact and 
Medium Manageability/Control:

 Standardize content/elements/structure for project quality plans and 
inspection & plans

 Standardize requirements for certification of 3rd party inspection for 
API 17 series equipment

 Standardize inspection requirements (critical dimensions and 
verification) for critical elements

1
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Materials 
1. Process/Quality Control High Value/Impact and High 

Manageability/Control:

 Assign varying requirements according to the difficulty in making a given 
forging, the difficulty in obtaining the required properties in a given forging 
(taking into account engineering requirements, hardenability of the alloy, and 
section size of the forging) , and the consequences of a forging failure 

 Imposing API RP 6HT as a mandatory requirement for large forgings

 Allowing the current API 6A options for QTC’s (separately forged test bar, 
prolongation, or sacrificial forging). If separately forged test bars are used, the 
manufacturer must provide technical justification for end user approval

 Mandatory normalizing for large low alloy steel forgings

 Preheat treat machining requirements (as necessary)

2. Qualification of Forging Facilities and Heat Treaters Medium 
Value/Impact and High Manageability/Control:

 Production history for similar forgings

 Control of mills providing starting ingot/billet material. Note: The forging facility 
may not “control” the steel mill.)

 Requirement for Manufacturing Process Specification (MPS) or Manufacturing 
Process Plan (MPP) for large forgings describing all facets of producing, 
testing, and inspecting a forging

 First Article requirements for critical forgings (By part number? By class of 
forging?)

 Technical Audit requirements in addition to the standard  QA audits 

3. Material Selection Validation High Value/Impact and Medium 
Manageability/Control: 

 End user approval of material selection for forgings. This is always an option 
for the end user. 

 Manufacturers must be able to demonstrate through test data that the selected 
alloy is capable of producing the necessary properties in the locations where 
they are needed as required by the engineering design and applicable design 
standard for a given size forging.

12
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Welding 
1. Opportunities  having High Value/Impact and High 

Manageability/Control:

• Group similar materials & grades (US vs Europe)  to eliminate 
requirement for individual weld qualifications

• Adopt “Weld Criticality” ratings.   Match welding / NDE requirements to 
criticality

• Join forces with other welding standardization committees already 
working the problem (i.e. API RP 582 and others)

2. Opportunities having Medium Value/Impact and High 
Manageability/Control:

• Develop specific requirements for specialty butter welds / dissimilar metal 
welds and related NDE specs

• Develop better definition and control of key process variables for weld 
qualification and production welding

3. Opportunities  having High Value/Impact and Medium 
Manageability/Control:

• Compile unique customer welding requirements, and develop one 
consensus standard that will be acceptable to all customers

• If one global standard welding spec is not achievable, shoot for a 
“common base standard” and then supplement with customer-specific 
requirements

• Relax the current weld HAZ hardness limitations where appropriate for 
specific applications (i.e. clad equipment, butter weld vs closure weld, 
etc)

• Develop standards for 3rd party review & approval of welding procedures 
and qualifications that would be acceptable to all customers

1
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Summary

 Industry standards have surpassed standard API 6A 
requirements

 Specific Areas of Opportunity are:

 Quality Management

 Standardize manufacturing record book contents and 
requirements

 Standardize positive metal identification (PMI) requirements

 Standardize traceability requirements for critical elements

 Standardize nonconformance reporting and processes 
necessary to proceed with the work

 Align API 17 series specifications and RPs with QMS 
concepts and terms of API Q1, ISO/TS 29001 and ISO 9001

 Apply API “data sheet” concept to all API 17 series specs and 
RPs to communicate requirements



Summary

 Materials

 Assign varying requirements according to the difficulty in 
making a given forging, the difficulty in obtaining the required 
properties in a given forging (taking into account engineering 
requirements, hardenability of the alloy, and section size of 
the forging) , and the consequences of a forging failure 

 Imposing API RP 6HT as a mandatory requirement for large 
forgings

 Allowing the current API 6A options for QTC’s (separately 
forged test bar, prolongation, or sacrificial forging). If 
separately forged test bars are used, the manufacturer must 
provide technical justification for end user approval

 Mandatory normalizing for large low alloy steel forgings

 Preheat treat machining requirements (as necessary)



Summary

 Welding

 Group similar materials & grades (US vs Europe)  

to eliminate requirement for individual weld 

qualifications

 Adopt “Weld Criticality” ratings.   Match welding / 

NDE requirements to criticality

 Join forces with other welding standardization 

committees already working the problem (i.e. API 

RP 582 and others)



Recommendations to SC17

1. Create stand-alone document to incorporate 

specialized subsea requirements

2. Formation of SC 17x “Standards on Subsea 

Quality, Metallurgy, and Welding”

3. No API funding will be required

4. Use 17N as model for development

5. Ready for 1st ballot 20-24 months



Classification: Internal                     Status: Draft

Well fatigue

Round table discussion Denver 2009

Jens-Henrik Neuenkirchen
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Challenge/Solution 1: Vertical integration

Wellhead

Horizontal tree

Vertical tree

WOS/LWRP system BOP system

Horizontal tree

Landing string

Industry Standards:

•Traditionally:

Strength – Pressure based

•Now:

- 4 XT: Pressure based + fatigue

- 7 WOS: All loads

•Trigger:

- Fatigue in 30” conductor

•Need: 

Global analysis – all loads
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Challenge/Solution 1: Wellhead and XT fatigue – 350meters NCS

Wellhead Wellhead

Horizontal tree Vertical tree

WOS/LWRP system

LRP system

BOP system Big BOP system

1X 50X +10X
Fatigue

impact

Fatigue measures identified

Connector is weak point

Avoid useLimit use
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Challenge/solution 1 – added value: New generation LRP

Wellhead

Horizontal or 

vertical tree

LWI system

- Wireline work

TTRD system

- Coiled tubing

WOS/LWRP system

Adapters

LWI system

-In operation

TTRD system

-Ready for use

WOS/LWRP system

-Needs to be specified and built

Aker Solutions

Cameron

FMC

GE Vetco
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SYSTEM DEFINITION PROCESS

System Engineering

- Concept Definition

- Interface Analysis

- Safety/Risk Assessment

- Cost Trade-off Analysis

Client

Requirements

Field

Information

Statutory

Requirements

Work Breakdown

Structure

Schedule

Specifications

Interface

Matrix

System 

Schematics

Architecture

Block Diagram



6

Subsea 

Technology 

Future
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System challenge 

• We do not have a vehicle in the standardisation organisations that can readily 

be used to ensure “seamless” interfaces for an overall system solution across 

the battery limits between the area covered by different standardization groups 

as we are organized at the moment



MPFM Discussion

API Summer Meeting

Denver
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MPFM Industry Status

• Key enabling technology

• Current technology is not robust for 

reliable and accurate operation

• HPHT design issues



Service Experience

• Some good results beginning to be found, 

but

– Infant mortality on recent projects

– Lack of compliance in design to recognized 

industry standards



DeepStar Measurement Project

• Communication with meters

• Effects of fouling on meter performance

• Strategies for subsea meter verification

• Subsea flow measurement uncertainty

• Deepwater subsea sampling

• PVT issues in deepwater metering

• Reliability and risk analysis

• Placement and integration



Path Forward

• Expressions of interest

• Form a committee

• Select a Chairman



 
 

White Paper 
 

Consideration of Insulation and Buoyancy Materials for Inclusion in API SC17 
 
 

Introduction 
 
At the January meeting of API SC 17 the inclusion of thermal insulation and buoyancy 
materials was briefly discussed. It was decided a review would be conducted of material 
previously developed and a recommendation be made wherein either a way forward 
would be outlined or the subject closed. This white paper has been prepared to address 
the previous work as well as provide a proposal for a way forward. 
 
 

Summary and Recommendations 

 
1. There still appears to be interest in developing a recommended practice for 

insulation materials, considering both wet and dry technology. 
2. The need for a recommended practice covering buoyancy is still being assessed. 
3. It would seem reasonable to split these efforts and focus on insulation, initiating a 

new work group assignment for 2009/2010. 
 
 

Background 
 
The issues surrounding flow assurance from subsea production systems continues to be 
a major focus within the offshore community. For the last several years special sessions 
have been organized for technology forums such as the Offshore Technology 
Conference to cover the engineering and design elements for both oil and gas 
production. In an effort to mitigate hydrates and wax deposition as well as improve flow 
efficiency passive and active insulation technologies have been employed. 
 
Passive systems have focused on the use of both wet and dry insulation designs to 
prolong cool down times as well as improve steady state and transient conditions. Within 
the wet insulation systems, thermoplastics such as polypropylene and polyurethane 
strengthened with micro and macro glass spheres have been the primary materials of 
construction. For pipe in pipe cellular foams have been used as there is little concern 
with compression and water ingress.  
 
In specifying the properties of an insulation material a number of factors are taken into 
consideration, namely: 

• Thermal conductivity (operation) 
• Water absorption (operation) 
• Tensile/ compressive strength (operation/ installation) 
• Elastic moduli (operation/installation) 
• Creep (operation) 

 
Degradation of an insulation system can be attributed to: 
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• Thermal and chemical aging 
• Water absorption 
• Weathering 
• Biological degradation 
 

and therefore precautions are required  in the design, fabrication and installation phases.  
 
Once the design parameters are determined and the characteristics of the insulation 
system specified, validation of the properties is accomplished through the monitoring of 
critical manufacturing processes and functional testing. For production purposes the 
control of temperature, density of the material and cleanliness of the substrate are 
critical. Physical and mechanical tests used to validate specified properties consist of: 
 

• Material density (wet) 
• Tensile strength/elongation (wet) 
• Shear strength (wet) 
• Compressive strength (wet) 
• Thermal conductivity (wet/dry) 

 
In process corrections and post inspection repair of wet insulation systems are 
considered two of the most critical operations. Maintaining structural and physical 
integrity is essential. Therefore detailed procedures are developed for both of these 
operations.  
 
Specifications covering insulation systems address all of the above issues and as such 
can provide the starting point for a recommended practice. Likewise the draft of API RP 
17Q outlines the qualification testing required in demonstrating the mechanical and 
physical properties.  
 
 

Path Forward 
 
To progress the development of a recommended practice covering wet and dry 
insulation it is suggested the following actions be considered: 

• Initiate a task assignment and form a work group to focus on wet and dry 
 insulation materials 
• Solicit typical user specifications and manufactures internal work 
 instruction or inspection test plans to develop the format and 
 requirements.  
• Review requirements detailed in the draft RP17Q for the qualification 
 testing of wet thermal insulations. 
• Incorporate pertinent aspects of JIP program conducted in 2003. 



API RP 17Q

Subsea Equipment Qualification

API Summer Conference

Westminster, Co

22-26 Jun 2009
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Overview

 Purpose of RP 17Q is to provide a structured framework 

for equipment qualification. 

 Since April 2008, eighteen sub committee component 

grouping meetings have been held to gain alignment on 

respective test requirements.

 Committee and participant alignments have been 

reached regarding overall 17Q methodology, including…

− Failure mode analysis

− Product qualification sheets

− Specific components and respective groupings

 RP document submitted for review and comments 

discussed



Outcome of 1st Edition Ballot

 Final RP document submitted for ballot – closing date 

May 29, 2009

 21 votes were cast, 6 did not vote

 16 Affirmative votes, 2 Negative and 3 Abstentions

− Response rate 78%, Approval rate 89%

 Large number of comments (~60) received from one 

negative voter

− Stated they had not seen the document issued for review 

(although comments were received in review round). Needs 

further investigation.



Summary of Comments

 Discussed –ve voters key concerns.

 No misalignment on intent of 17Q

 Supportive of the intent of 17Q

 Main focus of –ve voter comment was around 
PQS datasheets in Annex C

 Application of PQS’s seen as potentially too 
bureaucratic. Existing PQSs may have to be revised for 
every project requiring both Operator and Supplier 
input.

 PQS sheets should simply reference the appropriate 
API standards for testing/qualification

 A number of other, principally Editorial, comments 
received that will be reviewed/addressed.



Way Forward

 Complete poll for more detailed information behind 
comments made and review of document development 
history.

− Preparing amendments that address –ve voter concerns, but do not 
change intent of the document nor dilute its benefit.

 Revert with proposed amendments so –ve ballots are 
withdrawn.

− May include some Technical amendments and hence require re-
ballot (of Technical amendments).

− Aiming for –ve ballots to be withdrawn by September 1, 2009

 If no early resolution will re-form Task Group for round 
table discussion (and agreement).



Energy ||  Division or subtitle || Date

AGENDA   ITEM 5
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Energy ||  Division or subtitle || Date

2

Reliability  Modelling and Calculation 

of System Safety

• This was the proposal submitted with Agenda

• Guidelines to help engineers
• Understand (sufficiently well) the theoretical background of Subsea SIS

• Select best practice models for assessment of system safety

• Guidelines structure
• Introduction

• Link between “traditional” and standardised (SIL) safety parameters

• Description of various methods

• Strengths and weaknesses

• Best way to use /adapt



Energy ||  Division or subtitle || Date
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Broader Issue to consider

• Subsea Reliability and Integrity Management

• Integration 

• In design phase 

• In operations

• Reliability and Integrity Management

• Have very similar - almost the same - definitions

• May appear as competing philosophies within an organisation

• Treated separately by some - integrated in others

• Desire to align and fully integrate into a single philosophy

• Typical Problems areas when not integrated 

• Duplication of effort

• Conflicting goals and requirements

• Conflicting management roles and responsibilities 

Needs to be integrated through full life cycle 



Energy ||  Division or subtitle || Date
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Questions to address

• What action to take for

• The reliability modelling proposal

• Subsea Reliability and Integrity Management

• Relationships of S-RIM with existing API standards

• API 17N Reliability

• API 17O HIPPS

• API 17Q Qualification
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Impact on SC17

• Options for Consideration

1. Update API 17N (Subsea reliability/technical risk management-

to address integration between reliability and integrity

2. New API 17 standard/RP on Reliability and Integrity management with 

updates and cross references to 17N and 17O and 17Q

3. API 17O (HIPPS) - Include annex on Reliability Modelling and 

Calculation of System Safety for HIPPS

4. Any other suggestions?
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Discussion




