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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 DEPSs 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.

Documents

Document Sharing Hub

Full document details: SHELL 37.05.10.110


http://avadocuments2026.com/doc/shell-37-05-10-11-0
http://avadocuments2026.com/doc/shell-37-05-10-11-0

ECCN EAR99 DEP 37.05.10.11-Gen.

February 2012
Page 3
TABLE OF CONTENTS
1. INTRODUCTION ...t eeeeeee s s s n st s s ne st n s sn s seneneean 4
1.1 LY 0L0] = =3RRI 4
1.2 DISTRIBUTION, INTENDED USE AND REGULATORY CONSIDERATIONS ......... 4
1.3 7= =1 N T {01 LR 4
1.4 CROSS-REFERENCES .......oocuvieieieeeeess e eseses s eneseen s s s sesnenesinens 5
1.5 SUMMARY OF MAIN CHANGES ........cocviiuieeeeieeeeeeeeeeteses e seeeese s senesee s, 5
1.6 COMMENTS ON THIS DEP ....cooieeeeeeeee e eees e nes e n s 7
1.7 DUAL UNITS oottt st en e en s en s 7
2. GENERAL CONSIDERATIONS .......oiuiiiieieeeeeeeeee et s e seesese s, 8
2.1 THE ROLE OF DIESEL OIL IN FACILITIES ....ouivitieeeeeeeeeeeeeeeeeee e 8
2.2 DIESEL OIL PROPERTIES .....oueiteeeeee ettt et s st en s en e 8
2.3 HAZARDOUS AREA CLASSIFICATION .......cuiiiieieieeeeseeeeseeee e 8
2.4 SAFETY CONSIDERATIONS.......cooviiieiiieeeeeeeeeseses s eseses s s ene s enesinens 8
2.5 INSTRUMENTATION AND CONTROL .....ooviiiiieeeeeseeeee e sseene s 9
3. SYSTEM DESIGN ..ottt ettt n st en s en s eene e 10
3.1 SYSTEM DEFINITION ......ouveeieieeeeeeeeeeeeseseetee s eesesesee s sene s enes s s sene s senesess s 10
3.2 DESIGN CRITERIA .....ouiviieeee e eee e en st en s en st senn e, 10
3.3 SYSTEM DEMANDS ......ooieeeseeeeee et se e aesesesse s en s en s ess s een s senenessenenns 11
3.4 DIESEL OIL SYSTEM COMPONENTS .......otuiuitieeeeeeeeeteeeeeseese s s 13
4. MECHANICAL DESIGN ......ooviiieiiieeeeeeeeee e ee s eeeeeeen st en s sn s sene s enensnens 17
4.1 LOADING SYSTEM ...ttt ettt 17
4.2 BULK STORAGE ...ttt ettt ettt 17
4.3 FORWARDING SYSTEM ..ottt sttt een s, 19
4.4 TREATMENT <.ttt ettt ettt s st s st ee e n e en s en s en s 20
4.5 DAY TANKS ..ottt n st n s ee st n e en st en s en e, 21
4.6 PIPING ..ottt n et n et en st en e 21
4.7 LAYOUT ..ttt n s e et n st en st ene s s s e, 21
5. REFERENCES ..ottt ettt ettt en ettt en e, 23
APPENDICES
APPENDIX A FIGURES ..ottt een s en e 24
Documents

Document Sharing Hub

Full document details: SHELL 37.05.10.110


http://avadocuments2026.com/doc/shell-37-05-10-11-0
http://avadocuments2026.com/doc/shell-37-05-10-11-0

ECCN EAR99 DEP 37.05.10.11-Gen.
February 2012
Page 4

1. INTRODUCTION

1.1 SCOPE

This DEP specifies requirements and gives recommendations for the design of diesel oil
systems as installed in oil and gas production facilities, gas plants, and manufacturing
facilities. It covers both manned and unmanned installations and in particular systems that
supply diesel to diesel engines that are covered in DEP 31.29.80.30-Gen.

This DEP contains mandatory requirements to mitigate process safety risks in accordance
with Design Engineering Manual DEM 1 — Application of Technical Standards.

The scope of this DEP is the complete diesel oil system as required for the reception,
storage and treatment of the diesel oil and its distribution to the various end users, within
the following boundaries:

o Diesel supply to facility - hose coupling at loading station;
e Diesel to users: block valve either upstream of day tanks or at equipment interface;
e Drains: open drain tundishes.

Other utilities which interface with the diesel system are outside the scope of this DEP.

The figures in this DEP are intended to illustrate process design concepts only. Details
such as safety relief valves, heat tracing and insulation are not included.

As there can be significant variations in diesel oil system requirements from one location to
another where operational and environmental priorities may differ, this DEP cannot cover
every system specifically. Nevertheless, the design principles described in this DEP shall
be considered in all designs and applied as relevant to the particular circumstances.

This is a revision of the DEP of the same number dated December 1998; see (1.5)
regarding the changes.

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 hominated
by them. Any authorised access to DEPs does not for that reason constitute an
authorisation to any documents, data or information to which the DEPs may refer.

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. This DEP
may also be applied in other similar facilities.

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 could 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 regards 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.
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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 capitalised term SHALL [PS] indicates a process safety requirement.

The word should indicates a recommendation.

1.3.2 Specific definitions

Term Definition

Cetane The Cetane Number is an index of ignition quality determined by

Number comparison of the test fuel with fuels used as standards for high and low
cetane numbers.

Cloud Point The Cloud Point is the temperature, at which a cloud or haze of wax
crystals appears at the bottom of the test jar when the oil is cooled under
prescribed conditions.

Cold Filter CFPP is an experimental measurement determining the flowing properties

Plugging of diesel. It has replaced the Pour Point as more accurately predicting

Point (CFPP) diesel's flow characteristics in engine fuel systems.

Pour Point Pour Point is the lowest temperature, at which the oil is observed to flow
when cooled and examined under prescribed conditions.

Not Normally  NNMI is an unmanned platform designed with minimum equipment for high

Manned reliability and minimum maintenance. NNMlIs are operated remotely with

Installation small multi-skill teams visiting six to nine times per year.

(NNMI)

1.3.3 Abbreviations

Term Definition

AISC American Institute of Steel Construction

ANSI American National Standards Institute

AWS American Welding Society

BNC Non-pressure Cone Roof Tank

BND Non-pressure Dome Roof Tank

BS&W Base Sediment and Water

DCS Distributed Control System

ESD Emergency Shutdown

HAZOP Hazard and Operability

NNMI Not Normally Manned Installation

14 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 (5).
15 SUMMARY OF MAIN CHANGES

This DEP is a revision of the DEP of the same number dated December 1998. The
following are the main, non-editorial changes.
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Old New Change
section | section
2.1 2.1 Made applicability to downstream facilities as well as upstream
facilities.
2.2 2.2 Moved the narrative of this section to Informative DEP.
2.3 2.3 Revised Hazardous Area Classification to be consistent with DEP
80.00.10.10-Gen or DEP 80.00.10.13, whichever is applicable.
2.4 2.4 Revised to address diesel driven emergency equipment.
24.1 24.1 Added action to be taken on gas detection.
24.2 24.2 Added action to be taken on fire detection.
3.2 3.2 Moved sparing or reliability consideration to Informative DEP.
3.3.1 3.3.1 Added diesel uses for downstream facilities.

3.3.26 | 3326 Changed “should” to “shall”.

3.3.27 | 3327 Changed “should” to “shall”.

3411 | 3411 Moved “Note” background information to Informative DEP.
3411 | 3411 Changed “should” statement to “shall”.

3412 | 3412 Changed “should” statement to “shall”.

3412 | 3412 Added spill containment requirements.
3.4.2 3.4.2 Changed both “should”s to “shall’s.

3.4.2 3.4.2 Moved “Note” background information to Informative DEP.

3.4.2.1 34.2.1 Moved the narrative of this section to Informative DEP.
3.4.3 3.4.3 Changed “should” to “shall”.

3.4.4 344 Moved the narrative of this section to Informative DEP.

3.4.4.1 34.4.1 Moved the narrative of this section to Informative DEP.

3441 |3441 Eliminated reference of use of potable water for process use.

3.4.4.2 3.4.4.2 Moved the narrative of this section to Informative DEP.

3.4.5 3.45 Changed four “should”s to “shall’s.
4.1 4.1 Changed “should” to “shall”.
421 42.1 Changed “should” to “shall”.

4221 |4221 Changed two “should’s to “shall’s.

4221 |4221 Changed “are typically” to “shall be”.

4222 4222 Moved the narrative of this section to Informative DEP.
4222 |4222 Changed six “should”s to “shall’s.

4223 |4.223 Changed “should” to “shall”.

4.3.2 4.3.2 Moved the narrative of this section to Informative DEP.

4.3.2 4.3.2 Changed two “should’s to “shall’s.

441 44.1 Added requirement to provide air gap when using potable water for
process.

441 44.1 Changed two “should’s to “shall’s.
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old New Change
section | section
4.4.2 4.4.2 Changed “should” to “shall”.
4.5 4.5 Made reference to DEP31.29.80.30-Gen Section 3.4.5 to maintain
consistency .
4.6 4.6 Added specificity to freeze protection requirement.
4.7 4.7 Changed “should” to “shall”.
1.6 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.

1.7 DUAL UNITS

This DEP contains both the International System (SI) units, as well as the corresponding
US Customary (USC) units, which are given following the SI units in brackets. When
agreed by the Principal, the indicated USC values/units may be used.

Full document details: SHELL 37.05.10.110
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2. GENERAL CONSIDERATIONS

2.1 THE ROLE OF DIESEL OIL IN FACILITIES

Diesel oil (2.2) may be used for various purposes in facilities. Its primary use, however, is
that of a (motive) fuel, i.e., a substance that can provide self-sustaining combustion in air
and provide a source of useful heat.

The term ‘fuel’ applies to both liquid fuels and gaseous fuels. Fuel systems can be divided
into four different categories:

o fuel gas systems;

e crude oil and residual fuel oil systems;
e distillate liquid fuel systems;

e  aviation fuel systems.

This DEP covers distillate liquid fuel systems, specifically those systems handling diesel oil,
but it should be realised that there may be interaction with other types of fuel, e.g., where
diesel oil is used as a back-up fuel for another type of fuel.

In this context, diesel oil is a refined fuel imported and stored to run emergency services
and to provide power during start-up and maintenance turnarounds when produced gas/oil
or imported electricity is not available. Typical users of diesel oil as a motive fuel are as
follows. See (3.3.2).

a) dual fuel (gas and diesel) turbine generator sets;

b) diesel engine generator sets for emergency services, black start and/or basic
services;

c) diesel engine generator sets for drilling services;

d) dual fuel (gas and diesel) mechanical drive turbine sets;
e) diesel engine driven fire pump sets;

f) water heaters.

Finally, there are a number of non-fuel uses of diesel. These include its use as a solvent for
corrosion inhibitor in the main production facilities, back-filling of pipelines prior to
commissioning, a solvent for well-stimulation chemicals, wellhead equalisation and as a
light hydrocarbon to displace well completion fluid before production starts. This DEP does
not cover those non-fuel uses of diesel.

2.2 DIESEL OIL PROPERTIES

Diesel oil is the generic term used for the distillate fuel oil supplied to facilities. In refineries,
the particular distillate produced for industrial engines is known as gas oil, which is the
distillate fraction boiling between 200°C (392°F) and 350°C (662°F).

Fuel characteristics shall comply with the equipment Manufacturer’s fuel specification, and
any noted departure from specification requirements shall be submitted for review.

2.3 HAZARDOUS AREA CLASSIFICATION
The hazardous area classification shall follow DEP 80.00.10.10-Gen. or
DEP 80.00.10.13-Gen., as may be applicable.

2.4 SAFETY CONSIDERATIONS

Where diesel-driven engines are installed to drive emergency pump or generator, then they
are required to work in general emergency situations and SHALL [PS] be located outside
the hazardous area.

Actions on gas detection and/or fire detection shall be as set out below.
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24.1 Action on gas detection

Status of hazard alert resulting from gas detection in hazardous areas SHALL [PS] cause
automatic shutdown of electrical equipment not suited for hazardous atmosphere.

Where a supply of diesel has to be maintained during emergency situations, e.g., to the
emergency generator, the electrical equipment shall comply with the hazardous area
classification effective during such emergencies.

2.4.2 Action on fire detection

Status of hazard alert resulting from fire detection SHALL [PS] cause automatic shut-off of
diesel supplies.

This SHALL [PS] be accomplished by automatic shutdown of the diesel forwarding pumps
and automatic shut-off of the diesel outlet from bulk storage tanks. Supplies to and from
day tanks SHALL [PS] be fitted with shut-off valves that can be operated from a safe
position, i.e., outside the area where the tank is located.

NOTE: Fire pumps, emergency generator(s) and most other equipment are typically fitted with day tanks, so that
there will be no immediate shut-off of diesel users in unaffected areas.

Following isolation of supplies to affected areas, the forwarding pumps can be restarted
after inhibiting the pump shutdown signal.
25 INSTRUMENTATION AND CONTROL

Specific instrumentation requirements will vary from project to project, with the individual
project requirements covering overall aspects such as central control room monitoring
(DCS) and control requirements, use of local control panels, selection of pneumatic or
electronic instrumentation, etc.

Instruments should be as shown on the figures included in this DEP. Instrument selection
and design shall comply with DEP 32.31.00.32-Gen.; instruments shall be suitable for the
applicable hazardous area classification (2.3).
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3. SYSTEM DESIGN

3.1 SYSTEM DEFINITION

Within the context of this DEP, a diesel oil system is defined as the system which receives
the diesel oll, stores it as required, conditions it so that it is suitable for use in the user's
combustion system(s) or for other end uses (2.1), and distributes it to the user's at the
required conditions.

3.2 DESIGN CRITERIA
3.2.1 Availability and sparing

Fuel systems are designed to supply fuel to the user's combustion system at conditions
which allow safe, reliable and uninterrupted combustion as required by the process or utility
unit. Unless specified otherwise, the diesel oil system shall be designed for continuous
operation and an appropriate philosophy of component sparing per the design class chosen
shall be applied to achieve the required availability.

3.2.2 Storage requirements

On-site storage requirements (4.2) will greatly depend on the frequency and reliability of
supply, and on whether a plant, or parts thereof, has to operate in 'boxed-in' or ‘island’
mode.

Utility systems, particularly power generators, are often required to operate in 'boxed-in'
mode when the rest of the facility is shut down and there is no fuel or power supply from
outside the battery limits. In such cases, the on-site storage of fuel shall be sufficient to
maintain the supply to these priority units over this period, taking into account such factors
as duration of shutdown, fuel bunkering frequency, etc. If a diesel oil system is used as a
back-up fuel system to maintain continuity of operation during an emergency when the
main fuel supply is lost, the diesel oil system shall be on continuous standby.

The required storage capacity of the fuel system shall take account of all these factors.
3.2.3 Diesel oil quality requirements

The diesel oil system shall not only satisfy the user's rate of demand but also deliver the
diesel at the correct pressure, temperature and composition.

3.2.3.1 Pressure

Frequently, the diesel oil end user has its own fuel oil pump to feed the diesel into the
burners/nozzles at the correct pressure to ensure satisfactory fuel atomisation. Generally,
these pumps will be fed from a buffer storage system (e.g., day tank) to protect them from
diesel distribution system pressure variations as other system users draw off supplies, e.g.,
when storage tanks are filled up, etc.

The diesel oil distribution system needs to be able to supply these users at the correct
pressure with allowance being made for system pipework pressure drops, static head
effects, treatment system supply pressures and pressure drops across treatment plant, etc.
In order to ensure satisfactory performance, the calculations shall take into account the
system geometry and size of the piping runs, maximum expected flowrates and draw-off
points, ambient conditions (affecting diesel viscosity) if the lines are uninsulated/or not
trace-heated, and location/elevations of day tanks/end users.

3.2.3.2 Temperature

Low temperatures cause the viscosity of the diesel oil to increase or the diesel oil to solidify
when the temperature falls below its cloud point. If the diesel oil pour point is less than 10°C
(18°F) below the minimum ambient temperature, provision of diesel tank heaters and the
insulation and heat tracing of exposed lines shall be installed. Such measures shall also be
taken if the fuel supply temperature could approach the diesel cold filter plugging point.
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3.2.3.3 Quality

Adequate diesel oil treatment systems shall be specified to ensure that the diesel oil quality
meets the requirements specified by the equipment Manufacturer (2.2).

Gas turbines typically have relatively high diesel fuel quality requirements, and so the main
features of the diesel oil system designs will depend on whether gas turbine quality or
diesel engine quality diesel oil is required (3.4).

3.24 Diesel oil quantity requirements

The total demand for diesel oil will depend on the type and number of diesel oil users, as
well as the operational phase of the facility (3.3).

3.3 SYSTEM DEMANDS

Diesel oil users shall be inventoried and the total system demand determined. As the
number of diesel oil users, and their average demand might vary during the different
operational phases of a production facility, the total diesel oil demand shall be calculated for
the various operational phases to determine the governing case.

3.31 Operational phases
3.3.1.1 Production Facility

A production facility is characterised by various operational phases throughout its design
life, each of them with its specific diesel oil demands.

3.3.1.11 Life support phase

The facility is not drilling, producing or exporting. No fuel gas is available. Typical users
would be fire pumps, cranes, water heaters, and either the main turbine generator or the
basic services generator depending on the required load. The emergency generator may
also be in operation during this phase.

3.3.1.1.2 Drilling phase

The facility is drilling, but not producing or exporting. No fuel gas is available, unless
commissioned from a nearby pipeline. Typical users would be fire pumps, cranes, water
heaters, the main turbine generator and drilling services users. Note that this phase may be
minimised by using early well production to supply fuel gas to the main generators, thereby
reducing diesel fuel consumption.

3.3.1.1.3 Production phase

The facility is producing and/or exporting but fuel gas is temporarily unavailable. Typical
users would be fire pumps, cranes, water heaters, main generators and possibly dual
fuelled gas turbines in mechanical drive applications.

NOTE: While this will be a high demand period, it should only last for a short time until gas is reinstalled. If gas
production were to be halted for a long period, production power demands would be reduced so that
they could be supported by the basic services generator.

3.3.1.14 Annual shutdown

Drilling may be continuing, while production is shut down for a major maintenance
turnaround. Cranes and main generators will be operating with no fuel gas available.

NOTE: With Tender Assisted Drilling (TAD), platform power and diesel for drilling during the drilling phase and
annual shutdowns may be supplied from the tender.

3.3.1.2 Manufacturing facility

For the purposes of this DEP, a manufacturing facility is characterized by two operational
phases, normal and loss of utilities, particular the loss of external electrical power.

3.3.1.21 Normal operation

The facility is in production. Typical users would be fire pumps, mobile equipment including
cranes, and water heaters.
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