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PREFACE 

DEP (Design and Engineering Practice) publications reflect the views, at the time of publication, of Shell Global Solutions 
International B.V. (Shell GSI) and, in some cases, of other Shell Companies. 

These views are based on the experience acquired during involvement with the design, construction, operation and 
maintenance of processing units and facilities. Where deemed appropriate DEPs are based on, or reference international, 
regional, national and industry standards. 

The objective is to set the standard for good design and engineering practice to be applied by Shell companies in oil and 
gas production, oil refining, gas handling, gasification, chemical processing, or any other such facility, and thereby to help 
achieve maximum technical and economic benefit from standardization. 

The information set forth in these publications is provided to Shell companies for their consideration and decision to 
implement. This is of particular importance where DEPs may not cover every requirement or diversity of condition at each 
locality. The system of DEPs is expected to be sufficiently flexible to allow individual Operating Units to adapt the 
information set forth in DEPs to their own environment and requirements. 

When Contractors or Manufacturers/Suppliers use DEPs, they shall be solely responsible for such use, including the 
quality of their work and the attainment of the required design and engineering standards. In particular, for those 
requirements not specifically covered, the Principal will typically expect them to follow those design and engineering 
practices that will achieve at least the same level of integrity as reflected in the DEPs. If in doubt, the Contractor or 
Manufacturer/Supplier shall, without detracting from his own responsibility, consult the Principal. 

The right to obtain and to use DEPs is restricted, and is granted by Shell GSI (and in some cases by other Shell 
Companies) under a Service Agreement or a License Agreement. This right is granted primarily to Shell companies and 
other companies receiving technical advice and services from Shell GSI or another Shell Company. Consequently, three 
categories of users of DEPs can be distinguished: 

1) Operating Units having a Service Agreement with Shell GSI or another Shell Company. The use of DEPs by these 
Operating Units is subject in all respects to the terms and conditions of the relevant Service Agreement. 

2) Other parties who are authorised to use DEPs subject to appropriate contractual arrangements (whether as part of 
a Service Agreement or otherwise). 

3) Contractors/subcontractors and Manufacturers/Suppliers under a contract with users referred to under 1) or 2) 
which requires that tenders for projects, materials supplied or - generally - work performed on behalf of the said 
users comply with the relevant standards. 

Subject to any particular terms and conditions as may be set forth in specific agreements with users, Shell GSI disclaims 
any liability of whatsoever nature for any damage (including injury or death) suffered by any company or person 
whomsoever as a result of or in connection with the use, application or implementation of any DEP, combination of DEPs 
or any part thereof, even if it is wholly or partly caused by negligence on the part of Shell GSI or other Shell Company. The 
benefit of this disclaimer shall inure in all respects to Shell GSI and/or any Shell Company, or companies affiliated to these 
companies, that may issue DEPs or advise or require the use of DEPs. 

Without prejudice to any specific terms in respect of confidentiality under relevant contractual arrangements, DEPs shall 
not, without the prior written consent of Shell GSI, be disclosed by users to any company or person whomsoever and the 
DEPs shall be used exclusively for the purpose for which they have been provided to the user. They shall be returned after 
use, including any copies which shall only be made by users with the express prior written consent of Shell GSI. The 
copyright of DEPs vests in Shell Group of companies. Users shall arrange for DEPs to be held in safe custody and Shell 
GSI may at any time require information satisfactory to them in order to ascertain how users implement this requirement. 

All administrative queries should be directed to the DEP Administrator in Shell GSI. 
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1. INTRODUCTION 

1.1 SCOPE 

This new DEP specifies minimum requirements and gives recommendations for the 
manufacture, testing and inspection of tensioning systems for use in offshore applications.  
Tensioners governed by this DEP are identified in the RFQ documents. 

1.2 DISTRIBUTION, INTENDED USE AND REGULATORY CONSIDERATIONS 

Unless otherwise authorised by Shell GSI, the distribution of this DEP is confined to Shell 
companies and, where necessary, to Contractors and Manufacturers/Suppliers nominated 
by them. 

This DEP is intended for use in facilities related to oil and gas production, gas handling, oil 
refining, chemical processing, gasification, distribution and supply/marketing.  Application 
in other facilities may also apply. 

When DEPs are applied, a Management of Change (MOC) process shall be implemented; 
this is of particular importance when existing facilities are to be modified. 

If national and/or local regulations exist in which some of the requirements may be more 
stringent than in this DEP, the Contractor shall determine by careful scrutiny which of the 
requirements are the more stringent and which combination of requirements will be 
acceptable with regard to the safety, environmental, economic and legal aspects.  In all 
cases the Contractor shall inform the Principal of any deviation from the requirements of 
this DEP which is considered to be necessary in order to comply with national and/or local 
regulations.  The Principal may then negotiate with the Authorities concerned, the objective 
being to obtain agreement to follow this DEP as closely as possible. 

1.3 DEFINITIONS 

1.3.1 General Definitions 

The Contractor is the party that carries out all or part of the design, engineering, 
procurement, construction, commissioning or management of a project or operation of a 
facility.  The Principal may undertake all or part of the duties of the Contractor. 

The Manufacturer/Supplier is the party that manufactures or supplies equipment and 
services to perform the duties specified by the Contractor. 

The Principal is the party that initiates the project and ultimately pays for it.  The Principal 
may also include an agent or consultant authorised to act for, and on behalf of, the 
Principal. 

The word shall indicates a requirement. 

The word should indicates a recommendation. 

1.3.2 Specific definitions 

Term Definition 

AFC Approved For Construction 

ASME American Society of Mechanical Engineers 

ASTM American Society for Testing and Materials 

API American Petroleum Institute 

AWS American Welding Society 

Principal Shell 

CVA Certified Verification Agent 

DEP Design and Engineering Practice 
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Term Definition 

FEA Finite Element Analysis 

ID Inside Diameter 

ISO International Standards Organisation 

NDT Non Destructive Testing 

OD Outside Diameter 

Tensioner Production Drilling Riser Tensioner 

TLP Tension Leg Platform 

RFQ Request For Quotation 

 

1.4 CROSS-REFERENCES 

Where cross-references to other parts of this DEP are made, the referenced section 
number is shown in brackets ( ). Other documents referenced by this DEP are listed in (11). 

1.5 COMMENTS ON THIS DEP 

Comments on this DEP may be sent to the Administrator at standards@shell.com, using 
the DEP Feedback Form. The DEP Feedback Form can be found on the main page of 
“DEPs on the Web”, available through the Global Technical Standards web portal 
http://sww.shell.com/standards and on the main page of the DEPs DVD-ROM. 
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2. INTRODUCTION 

2.1 TENSIONER OVERVIEW 

Each tensioner shall be an independent, self-contained, tensioning system designed to 
dynamically support a production riser on the TLP over the producing life of the field or a 
drilling riser over a limited period of time. 

The specific type of required tensioner and functional description shall be specified in the 
scope of work. 

Important considerations figuring into the measurement of a fit for purpose tensioner 
include: 

Safety: a foremost design consideration 

Cost: critical consideration in project delivery 

Reliability: a prime consideration is minimizing the tensioner maintenance burden.  
Contractor shall identify maintenance requirements and explore options for reducing the 
maintenance burden associated with the tensioner. 

Installation: to facilitate installation and prevent contamination of tensioner fluids and 
gas, the tensioner design should allow installation with minimal installation and 
assembly. 

Serviceability: The tensioner is an active mechanical system and may require periodic 
maintenance and occasional repair.  Therefore, all serviceable items shall be identified, 
readily accessible and equipped with lifting/handling appurtenances. 

A tensioner system will contain many parts.  There are two separate designations of parts 
categorized.  One set of parts are those parts designated in the load path and the other is 
those parts not in the load path. 

Parts in the load path are known to be, but not limited to: 

• Cylinders including all parts and associated interface items; Shackles, rod eyes and 
any other connection parts. 

• Centralizers – Lower and upper centralizers 

Parts not in the load path are, but not limited to: 

• Accumulators – High and low pressure and associated attachment brackets 

• Control Panels 

This document specifies the minimal functional, material and quality requirements to ensure 
the tensioner system is fit for the service. 
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3.0 QUALITY AND INSPECTION 

Quality and inspection shall be in accordance with DEP 37.81.21.35-Gen. and project 
specific requirements. 

 

4.0 MATERIALS AND FABRICATION 

4.1 CYLINDERS 

The cylinders shall withstand the loading and environmental conditions presented in the 
work specification.  Contractor shall note the governing design condition in the Contractors 
Design Basis.  The Contractor shall submit documentation with supporting calculations 
verifying that the cylinder design requirements are met with the proposal. 

The Contractor shall calculate cylinder expansion and seal extrusion gap for representative 
pressures up to and including the maximum operating pressure and for piston positions 
corresponding to the strokes required during the various operating modes.  The range of 
required strokes is provided in the work specification. 

The Contractor shall calculate side loads under normal and design conditions and 
Contractor shall demonstrate that the rod and piston bearing surfaces are adequate under 
the conditions presented in the work specification. 

Performance curves and geometrical interferences shall be submitted in the proposal to 
insure the Principal that the cylinders are sized adequately in the upstroke position at the 
most onerous rotation angle specified in the work specification. 

Both the piston and the lower head should be liberally proportioned to resist lateral 
loads/moments imposed by end connection moments, local bending loads and partial 
system failure.  Wear components shall be selected to maximize service intervals. 

The cylinder shall be designed to "bottom out" in both the retracted and extended positions 
for the worst case load as specified in the work specification.  Hydraulic cushioning or 
velocity control devices shall be provided to slow the rod as the piston approaches either 
end of the barrel. 

Seal selection shall include consideration of the following factors: friction, lubrication, 
operating pressure, surface condition and finish, cycle amplitude and frequency, expected 
service life and contaminant size and type. 

The Contractor shall provide fluid level monitoring for the hydraulic fluid on the low pressure 
side of the cylinder indirectly through a site glass attached directly to the low pressure 
accumulator where possible. 

Wear components shall be selected to maximize service intervals.  Seal selection shall 
include consideration of the following factors: friction, seal life, lubrication, operating 
pressures, surface condition and finish, cycle amplitude and frequency and contaminant 
size and type.  The seal friction as a function of service pressure should be provided to the 
Principal by the Contractor for riser and tensioner coupled response analysis prior to first 
design review.  The Contractor shall provide an early estimate of seal friction for riser 
system design purposes. 

Hydraulic fluid shall be as specified in the work specification. 

Other measures such as redundant seals, monitoring ports between seals, external boots, 
and fluid level monitoring, etc., which may improve system reliability, shall be considered. 

The cylinder end connections shall be designed to accommodate riser inclinations and twist 
to facilitate servicing or change-out of any cylinder/accumulator set while the tensioner is in 
operation. 

The parts of a cylinder are considered critical as they are in the direct load path.  The 
materials and specifications specified shall provide fit for service quality and corrosion 
protection for the design life. 
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