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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 DEPSs is restricted, and is typically 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

11 SCOPE

This DEP specifies requirements and gives recommendations for the type selection and
basic design of pumps.

Pumps for refrigerated product service (butane or lighter hydrocarbons that are in the liquid
phase under atmospheric pressure) are not covered by this DEP, but are covered in
DEP 31.29.06.30-Gen.

This DEP is intended for pumps in vital, essential, and non-essential services. See Table 1.

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

This DEP is a revision of the DEP of the same number dated September 2012; see (1.5) for
a summary of the main 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 nominated
by them. Any authorised access to DEPs does not for that reason constitute an
authorization 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 and, where applicable, supply/marketing
installations 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.

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.

The word may indicates a permitted option.
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1.3.2 Specific definitions
Term Definition
Abrasive Service in which there is an expected wear rate of 0.1 mm (0.004 in) or
Service more per year, or where hard particles larger than 100 um (0.004 in)
exist in quantities exceeding 100 mg/kg (100 ppm).
Alternative Pumps other than Heavy-duty pumps and Light-duty pumps.
Design Examples:
Pumps pies
e Specially engineered pumps such as slurry pumps, vortex pumps,
and self-priming pumps
e Fire fighting pumps according to NFPA 20.
Centrifugal OH1 — foot-mounted single-stage overhung pump
Pump Type . .
Codes OH2 — centreline-mounted single-stage overhung pump
OHS3 — vertical in-line single-stage overhung pumps
OH4 - rigidly-coupled vertical in-line single-stage overhung pumps
OH5 — close-coupled vertical in-line single-stage overhung pumps
OH6 — high-speed integral gear-driven single-stage overhung pumps
BB1 — axially-split one- and two-stage between-bearings pumps
BB2 — radially-split one- and two-stage between-bearings pumps
BB3 — axially-split multistage between-bearings pumps
BB4 — single-casing (ring-section) radially-split multistage between-
bearings pumps
BB5 — double-casing radially-split multistage between-bearings pumps
VS1 — vertically-suspended, single-casing diffuser pumps
VS2 — vertically-suspended, single-casing volute pumps
VS3 — vertically-suspended, single-casing axial flow pumps
VS4 — vertically-suspended, single-casing volute line-shaft driven sump
pumps
VS5 — vertically-suspended cantilever sump pumps
VS6 — double-casing diffuser vertically-suspended pumps
VS7 — double-casing volute vertically-suspended pumps
Continuous Uninterrupted operation for a period of at least 24,000 h at the specified
Operation operating conditions.
Effective Actual vapour pressure used in NPSHA calculation for liquids saturated
vapour with gas and liquids with dissolved gas. It normally lies between the
pressure process pressure and the vapour pressure of pure liquid. In case of

liquids saturated with gas (e.g. in separator), the process pressure can
be used as effective vapour pressure. In other cases, it can be
calculated by reducing the operating pressure till 2% vapour is released
from the liquid. The 2% vapour release is based on the general
accepted amount of gas that centrifugal pumps are able to handle.
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Term Definition
Hazardous Service comprising the following categories, which shall be specified on
Service the data/requisition sheets:
Hazardous Category 1
Liquids classified as "very toxic - acute" in DEP 01.00.01.30-Gen.
Liquids containing ethylene oxide
Hazardous Category 2
Liquids classified as "very toxic - chronic" in DEP 01.00.01.30-Gen.
Hydrocarbon liquids at an operating temperature above their auto-
ignition temperature.
Hazardous Category 3
Hydrocarbon liquids with a seal chamber vapour pressure higher than
500 kPa (abs) (73 psia);
Light hydrocarbon services (ISO 21049:2004, Clause 3.38).
Heavy-Duty Pump complying with ISO 13709, 1ISO 13710, API 675, API 676,
Pump API 685 and/or BS 4082-1 Code R.

API 610 is technically equivalent to ISO 13709.
API 674 is technically equivalent to ISO 13710.

Operation that is not classified as continuous operation.

Operation Examples:
e Pumps started up and stopped automatically at intervals by
process-operated controls;
e Pumps started up and stopped manually for batch transfer.
Light-Duty Process pump built to a standard other than those listed under
Pump Heavy-duty pump, e.g., pumps complying with DIN, CHEM,

Lip clearance

ASME/ANSI, BS 4082-1 Code L.

The clearance between the diffuser vanes or volute tongue (cutwater)
and the periphery of the impeller blades, expressed as a percentage of
impeller blade periphery

Minimum The greater of minimum continuous stable flow as defined by the
Continuous applicable industry standard and minimum continuous thermal flow.
Flow

Modularization

When the pump(s) are mounted, along with piping, valves, instruments,
etc., in a truckable or shippable or bargeable structural module which is
transported to the site and set in place. This approach moves
construction hours from the site to a module yard, where gains are
made in labour productivity and construction quality, leading to a lower
total installed cost.
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Term Definition
Non- Streams with no corrosive elements and with a service temperature not
Corrosive or exceeding 400 °C (752 °F).
gcl)l:jrlgsive Streams containing sulphur compounds and naphthenic acids with an
Service acid value in excess of 500 mg/kg (500 ppm by mass) KOH, but with a
service temperature not exceeding 230 °C (446 °F).
Streams containing sulphur compounds and naphthenic acids with an
acid value up to but not exceeding 500 mg/kg (500 ppm by mass) KOH,
and with a service temperature not exceeding 330 °C (626 °F).
De-aerated boiler feed water and condensate.
Stripped sour water.
Caustic soda at a service temperature not exceeding 50 °C (122 °F).
Caustic soda with a concentration not exceeding 10 % by mass at a
service temperature not exceeding 70 °C (158 °F).
All concentrations of lean ADIP/DEA/MEA (Sulfinol) at a service
temperature not exceeding 70 °C (158 °F).
Refer also to DEP 31.29.02.30-Gen., Appendix 1.
Proven Equipment of which at least three units of similar type, size and specific
Equipment loading have together accumulated a minimum of 24,000 hours of
comparable satisfactory service.
SPEP Shell Pre-Engineered Product specification is a technical pre-agreed
solution between Shell Corporate and the specific Manufacturer.
SPEP covers agreed:
e Technical configurations and options
e Deviations to Shell Requirements
e Detailed design reviews; e.g.: HAZOP, IPF
Vendor A Manufacturer/Supplier that supplies goods or services.
Vital, These terms are defined in Table 1.
Essential,
Non-Essential
Services

1.3.3 Abbreviations

Term Definition

BFW Boiler Feed Water

EIA Emergency Instrument Air
EO Ethylene Oxide

ESD Emergency Shutdown
FCCU Fluid Catalytic Cracking Unit
FD Forced Draft
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Term Definition

HCU Hydro cracker unit

ID Induced Draft

NPSHA Net Positive Suction Head Available
1.4 CROSS-REFERENCES

Where cross-references to other parts of this DEP are made, the referenced section or
clause number is shown in brackets (). Other documents referenced by this DEP are listed
in (6).

15 SUMMARY OF MAIN CHANGES

This DEP is a revision of the DEP of the same number dated September 2012. The main
non-editorial changes to this DEP were as follows:

Section/Clause Change

All Restructured and clarified requirements, enforced use of
shall/should/may for normative statements.

Included DEM1 requirements from DEP 31.29.12.30-Gen. and
from DEP 31.29.02.31-Gen., which have now been made
Inactive.

3.1 Added SHALL [PS] for materials in wet H,S service

441 Added SHALL [PS] for sealless pumps in hazardous service

1.6 COMMENTS ON THIS DEP

Comments on this DEP may be submitted to the Administrator using one of the following
options:

Shell DEPs Online Enter the Shell DEPs Online system at
(Users with access to https://lwww.shelldeps.com
Shell DEPs Online) Select a DEP and then go to the details screen for

that DEP.

Click on the “Give feedback” link, fill in the online
form and submit.

DEP Feedback System Enter comments directly in the DEP Feedback
System which is accessible from the Technical
Standards Portal http://sww.shell.com/standards.

Select “Submit DEP Feedback”, fill in the online form
and submit.

(Users with access to
Shell Wide Web)

DEP Standard Form Use DEP Standard Form 00.00.05.80-Gen. to record
feedback and email the form to the Administrator at

(other users) standards@shell.com.

Feedback that has been registered in the DEP Feedback System by using one of the above
options will be reviewed by the DEP Custodian for potential improvements to the DEP.
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