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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 DEP specifies requirements and gives recommendations for the integration of motor 
control and electrical equipment into a BPCS (Basic Process Control System). 

This DEP provides requirements for design and implementation of low voltage (690 volt or 
less) motor control integrated into a BPCS. It covers typical motor implementations across 
all Shell Businesses. Special applications or specialty motors are not covered within this 
DEP due to the detailed engineering requirement for the specific application. 

Where packaged equipment contains electric motors, then it might not be possible to follow 
this DEP; interfacing with these motors is determined on a case-by-case basis. 

This DEP recommends the technology to use for integration of Motor Control into the BPCS 
and provides direction on how best to implement the integration technology. The use of 
HV/MV motor control deploying IEC 61850 GOOSE messaging is out of the scope of this 
DEP." 

This initial release of the DEP direction for technologies is common with North American 
standards; however many of the concepts are valid for all projects. This DEP provides 
additional details of implementation consistent with IEC standards and Shell IMCS 
(Integrated Motor Control Systems). The following serial communication technologies are 
being outlined in this DEP. 

PROFIBUS™ is a trademarked technology. Within this DEP, wherever Profibus is used, it 
refers to PROFIBUS™. 

Modbus/TCP™ is a trademarked technology. Within this DEP, wherever ModBus/TCP is 
used, it refers to ModBus/TCP™ 

EtherNet/IP™ is a trademarked technology. Within this DEP, wherever EtherNet/IP is used, 
it refers to EtherNet/IP™ 

ProfiNet™ is a trademarked technology. Within this DEP, wherever ProfiNet is used, it 
refers to ProfiNet™. 

This is a revision of the DEP of the same number dated February 2012; 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 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. 
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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. 

The word may indicates a permitted option. 

1.3.2 Specific definitions 

Term Definition 

Adapter Provides connection between the device (e.g., drive, protection relay) 
and the DeviceNet network. An adapter is also known as a 
communications interface. 

BPCS Basic Process Control System. This generic name covers any control 
system architecture albeit based on a BPCS or a PLC platform. A BPCS 
does not include a Safety Instrumented System within the definition. 

Other names for a BPCS are DCS (Distributed Control System),  IACS 
(Industrial Automation Control System), or PAS (Process Automation 
System). 

Controller A controller, also called programmable logic controller, is a solid-state 
control system that has a user-programmable memory for storage of 
instructions to implement specific functions such as I/O control, logic, 
timing, counting, report generation, communication, arithmetic, and data 
file manipulation. A controller consists of a central processor, 
input/output interface, and memory. See also Scanner. 

Cyclic 
communicati
ons 

A device configured to produce a cyclic I/O message will produce its 
data at a precisely defined interval. This type of I/O messaging allows 
the user to configure the system to produce data at a rate appropriate for 
the application. 

DeviceNet 
network 

A DeviceNet network uses a producer/consumer Controller Area 
Network (CAN) to connect devices (e.g., controllers, drives, protection 
relays). Both I/O and explicit messages can be transmitted over the 
network. A DeviceNet network can support a maximum of 64 devices 
where each device must have a unique address. As well, all devices 
must communicate at the same data rate (to avoid network problems). 

A DeviceNet network communicates on a cable which supplies both 
power (24 V DC) and communications to the devices. General 
information about DeviceNet and the DeviceNet specification are 
maintained by the Open DeviceNet Vendor Association (ODVA). ODVA 
is online at http://www.odva.org. 
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Term Definition 

Electronic 
Data Sheet 
(EDS) files 

EDS files are simple text files that are used by network configuration 
tools for DeviceNet to describe products so that you can easily 
commission them on a network. EDS files describe a product device 
type, revision, and configurable parameters. 

EtherNet/IP EtherNet/IP is an application layer protocol treating devices on the 
network as a series of "objects". EtherNet/IP is built on the Common 
Industrial Protocol (CIP), for access to objects from ControlNet and 
DeviceNet networks using the Ethernet physical layer network 
infrastructure. 

GSD General System Data or also General Station Description is a file that 
contains general information about the slave device including 
communication of both cyclic data and cyclic diagnostic data. A GSD file 
is required by the network configuration software to configure the slave 
device on the Profibus network.  

A GSD file is relevant to the Profibus Protocol only. 

Logic Solver The electromechanical, electronic and/or programmable electronic Logic 
Solver component of the Safety Instrumented Function, complete with 
input and output equipment.  

Modbus/TCP Is a Modbus variant used for communications of Modbus RTU (compact, 
binary representation of data) protocol over TCP/IP networks. 

Node 
address 

A DeviceNet network can have as many as 64 devices connected to it. 
Each device on the network must have a unique node address between 
0 and 63. Node address 63 is the default used by un-commissioned 
devices. Node addresses are sometimes called “MAC IDs.” 

ODVA Open DeviceNet Vendor Association (ODVA) is an international 
association comprised of members from the world's leading automation 
companies. 

Polled 
communica-
tions 

A slave configured for polled I/O will receive “output” data from the 
master device in a sequential order that is defined by the master’s scan 
list. The master’s polling rate is determined by the number of nodes in 
the scan list, the DeviceNet baud rate, the size of the messages, and the 
internal timing of the master device. 

PROFIBUS PROcess FieldBUS is an open, digital industrial protocol designed to 
allow networking of a variety of devices, particularly in the fields of 
factory and process automation. 

IEC 61784-1: Communication network according communication profile 
family 3 (CPF3); incorporating application profiles and system integration 
aspects like interfaces and languages for engineering tools and HMI. 

Profibus DP Acronym for "ProfiBus for Decentralized Peripherals". Profibus DP is 
standardised within IEC 61158 and IEC 61784, communication profile 
families 3/1 and 3/2. 

The term "Profibus DP" also is a synonym for the RS-485 based 
deployments within factories. 
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Term Definition 

Profibus DP-
Master 
Class 1 

DPM1 is typically a PLC or BPCS communicating with other masters or 
slave devices for information/control. A DPM1 is a central controller 
which exchanges information with the decentralised stations (i.e. DP 
slaves) within a specified message cycle 

Profibus DP-
Master 
Class 2 

DPM2 is typically a PC or diagnostic device used for programming, 
configuration of the ProfiBus slave devices, or for diagnostics of the 
devices. DPM2 devices are programmers, configuration devices or 
operator panels. They are used during commissioning for configuration 
of the DP system or for operation and monitoring purposes which can be 
used to set device parameters via acyclical communication.   

A DPM2 need not be permanently connected to the bus system. 

Ride Through The contactor will either stay closed during the voltage dip duration or 
will immediately reclose on restoration of supply within the defined 
period (200ms).  

Restart The contactor will re-close if voltage is restored within the defined 
voltage dip duration (between 200 ms and 4 s). The restart command for 
each drive might be time delayed to limit total of starting currents from 
overloading the system and command might also be inhibited or enabled 
by process requirements. 

RS-485 Refers to the standard transfer technology for Profibus that operates with 
a data transfer technology according to the RS-485 standard. Profibus 
RS-485 is used for the data transfer with Profibus DP. It allows high data 
transfer rates and is primarily used in factory automation. 

Scanner A scanner is a separate module (of a multi-module controller) or a built-
in component (of a single-module controller) that provides 
communication with adapters connected to a network.  

SIF A function comprising one or more sensors, a Logic Solver and one or 
more Final Elements whose purpose is to prevent or mitigate hazardous 
situations and that have SIL 1, SIL 2, SIL 3 or SIL 4. 

A SIF is intended to achieve or maintain a safe state for the process, in 
respect of a specific hazardous event. 

SIS Instrumented system used to implement one or more safety 
instrumented functions (SIF). A SIS is composed of any combination of 
sensor (s), logic solver(s), and final elements(s). A SIS is a collection of 
SIFs (including sensors and final elements) that together protect a 
process unit or major piece of equipment. 

Terminator As IEC 61158-2: A resistor connecting conductor pairs at both ends of a 
wire medium segment to prevent reflections from occurring at the ends 
of cables. Ideally, it should be the wave impedance of the wire. 

1.3.3 Abbreviations 

Term Definition 

CIP Common Industrial Protocol 

DCS Distributed Control System. Also referred to as BPCS (Basic Process 
Control System) 
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