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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 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 

1.1 SCOPE 

This new DEP specifies design and gives recommendations for engineering requirements 
necessary to avoid ignition due to electrostatic hazards. It supercedes the design and 
engineering aspects of the 1988 Shell Safety Committee publication “Static Electricity 
Technical and Safety Aspects” and the 2002 report OG.02.42373. 

Operation and maintenance aspects are covered elsewhere (refer to the business 
operating frameworks). 

This DEP is not applicable to the hazard of lightning - refer to DEP 33.64.10.10-Gen. and 
DEP 33.64.20.10-Gen.; or for damage of electronic components due to static electricity - 
refer to DEP 33.64.10.33-Gen. 

Electrostatic phenomena are widespread and this DEP is not intended to be an exhaustive 
list of all such phenomena. For specific cases not covered within the DEP, further guidance 
should be sort from the relevant subject matter expert. 

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

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 
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. 

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. 
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1.3.2 Specific definitions 

Term Definition 

Anti-static See Dissipative. 

Conductive An adjective describing a material incapable of retaining a significant 
electrostatic charge when in contact with earth/ground and having a volume 
resistivity equal to or lower than 10 kΩm (33 kΩft). 

Conductive 
Hose 

A hose with a resistance less than 1 kΩ/m (0.3 kΩ/ft). 

Non-
conductive 

An adjective describing a material that is neither conductive nor dissipative 
and on which electrostatic charges can accumulate and not readily 
dissipate even when in contact with earth/ground (e.g., most common 
plastics). 
As a guide, solids can be classed as insulating when they have a volume 
resistivity greater than 100 MΩm (330 MΩft) or a surface resistivity greater 
than 1010

Non-
conductive 
hose 

 Ω per square. 

A hose with a resistance per unit length above 1 MΩ/m (0.3 MΩ/ft). 

Discharge Electrostatic discharges are generated when insulating media (e.g., air) 
temporarily breaks down due to a high electric field, leading to a spark or 
other type of discharge. 

Brush 
Discharge 

Brush discharges are produced between blunt conducting electrodes and 
insulating material (solid, liquid or particles in gaseous suspension). They 
are considered the second most incendive form of discharge. 

Dissipative An adjective describing a material incapable of retaining a significant 
amount of electrostatic charge when in contact with earth/ground. These 
materials have a volume resistivity higher than 10 kΩm (33 kΩft) but equal 
to or lower than 109 Ωm (33 x 109 Ωft), or a surface resistivity less than 
1010

Dissipative 
hose 

Ω measured at ambient temperature and 50 % relative humidity. 

A hose with a resistance per unit length between 1 kΩ/m (0.3 kΩ/ft) and 
1 MΩ/m (0.3 MΩ/ft). 
Note that API RP 2003 refers to this type of hose as “Type C conductive”, 
ISO 8031 refers to this type of hose as “Type Ω Semi-conductive” or 
“Type Ω antistatic”. 

Earth/Ground The general mass of earth. In IEC standards, the word Earth is used, 
whereas in North American standards the word Ground is used. In this 
Global DEP both are used. 

Insulating See non-conductive. 

Insulating 
hose 

See non-conductive hose. 

Minimum 
ignition 
energy (MIE) 

The minimum spark energy needed to ignite an optimum concentration of 
flammable material in air using a capacitive spark under ideal conditions. 

Relaxation 
time 

The time during which the electrostatic charge on a solid surface, in the bulk 
of a liquid or powder, or in a cloud of mist or powder, decays exponentially 
to 1/e (i.e., about 37 %) of its original value. 

Semi-
conductive 

See Dissipative. 
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Term Definition 

Spark Sparks occur between conductors at different potentials when the electric 
field in the gap exceeds a breakdown threshold. During the breakdown, a 
hot conducting plasma channel forms between the conductors and charge 
flows rapidly, converting potential energy to heat via the plasma channel. 
Sparks are also readily produced when large current flows are interrupted. 
Typically, sparks are considered the most incendive form of discharge. 

Subject 
Matter Expert 

The subject matter expert(s) within Shell companies are within the 
Technical Safety Engineering discipline. 

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 (6). 

1.5 COMMENTS ON THIS DEP 

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

Shell DEPs Online 

(Users with access to 
Shell DEPs Online) 

Enter the Shell DEPs Online system at 
https://www.shelldeps.com 

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 
(Users with access to  
Shell Wide Web) 

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. 

DEP Standard Form 
(Other users) 

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

1.6 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. 
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2. GENERAL 

2.1 RISK OF IGNITION DUE TO STATIC ELECTRICITY 

Electrostatic ignitions involve the presence of a flammable atmosphere and the ignition of 
that atmosphere by an electrostatic discharge. See Figure 1. Electrostatic discharges are 
caused by a three stage process: 

• Electric charge is generated 

• The charge accumulates to produce high electric field strengths and potentials 

• High field strengths cause the electrical breakdown of an insulating material (usually 
air) 

Electrostatic discharges are incendive if they can supply the flammable atmosphere with 
enough energy to start combustion. The amount of energy required depends on the nature 
of both the flammable atmosphere and the type of electrostatic discharge. 

 

Figure 1 Conditions for electrostatic ignition 

2.1.1 Flammable atmospheres 

Where reference is made to hazardous areas due to flammable gases and vapours, both 
IP 15 / API 505 and API 500 nomenclature is given. Where reference is made to hazardous 
areas due to combustible dusts, IEC 60079-10.2 and NFPA 499 nomenclature is used. For 
further information on flammable atmospheres and inerting see (Appendix A). 

It should be assumed that a flammable atmosphere exists if the temperature of the liquid is 
within 11 °C (20 °F) of the flash point. 

Where more than one flammable material is present, the atmosphere may be flammable 
even when each component is present at concentrations below its individual lower 
flammable limit. This occurs especially with mixtures of dusts and/or aerosols with 
flammable vapours, and subject matter expert advice should be sought. See (5.1). 

2.2 ELECTROSTATIC CHARGE GENERATION AND ACCUMULATION 

2.2.1 Electrostatic charging 

Electric charges are always present at material interfaces and electrostatic charging occurs 
when solids or liquids move with respect to materials that are in contact with them. When 
one or both of the materials at the interface is an electrical insulator, the charges on both 
sides of the interface are effectively trapped in their respective materials. Electrostatic 
charge can be generated by: 

a) the contact and separation of solids, e.g., the movement of conveyor belts, the 
movement of a person, 

b) the flow of liquids or powders, 
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c) the production of sprays, 

d) an induction phenomenon, i.e., objects becoming charged due to being in an electric 
field. 

2.2.2 Charge accumulation 

The generation of charge does not in itself produce discharges; for this, high potentials and 
fields are required and these only occur if the charge that has been generated 
accumulates. Accumulation occurs whenever a charging current transfers charge to an 
insulated or insulating object or material (the charge accumulator) such as: 

a) low conductivity liquids 

b) insulated conductors 

c) insulated solids or powders 

d) fine particles in gaseous suspension 
NOTE:  Materials that are normally insulating may be rendered conducting by surface moisture in a damp 

atmosphere (relative humidity > 65 %) whilst natural fibre materials may become insulating in a dry 
atmosphere (relative humidity < 50 %). 

2.3 IGNITION BY ELECTROSTATIC DISCHARGES 

Charge on a liquid or solid creates a hazard only if it is discharged to another body or to 
earth/ground. Discharges vary greatly in type and incendivity and are generally described 
as sparks, corona discharge, brush discharges and cone discharges. 

The ignitability of a flammable atmosphere is related to the minimum ignition energy (MIE). 
The MIE is the minimum spark energy needed to ignite an optimum concentration of 
flammable material in air using a capacitive spark under ideal conditions. In oxygen the MIE 
values are orders of magnitude lower than in air. For detailed references for MIE values see 
(Appendix A). 
NOTE: The MIEs of most organic vapours and gases are between 0.1 mJ and 0.3 mJ in air; the value for dusts 

ranges from below 1 mJ to over 10 mJ. There is no comprehensive list of MIE values for sprays and 
dispersed droplets, but these values are higher than for the equivalent liquid/vapour – air mixtures under 
ideal conditions. 

The recommendations in this DEP are largely based on the ignition conditions in air. 

Protection against lightning discharges is excluded from this DEP; other hazards exist other 
than ignition of flammable atmospheres (e.g., fire, personal safety and direct and indirect 
damage to equipment); refer to DEP 33.64.10.10-Gen. and DEP 33.64.20.10-Gen. 

2.4 ELECTRIC SHOCK 

The discharge of static electricity through a person's body can cause an electric shock. In 
addition to these hazards, the electrical discharge that normally precedes these shocks can 
also ignite flammable atmospheres. 

Electrostatic discharges are considered to be a direct health hazard if the discharge energy 
exceeds 350 mJ or the charge transferred exceeds 50 µC. Discharge energies as low as a 
few mJ can be an indirect hazard due to involuntary movement. 

Any spark that can be felt must be considered as potentially incendive. The measures 
specified within this DEP are also valid for prevention of harmful electrostatic discharges to 
people. 
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