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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 inspection and testing of
instruments and systems. This DEP applies to new and modified instruments and systems,
before and after installation. It also covers requirements for storage and hydrotesting of
instrumentation systems in the field. It defines activities and requirements to confirm that
instrumentation conforms to the Principal's requirements and is installed and functioning
according to the approved engineering/construction drawings and data.

This DEP also addresses the development of a Quality Plan for instrumentation.
The following stages of activities are covered in this DEP:

e  Factory Acceptance Test (FAT) and Site Acceptance Test (SAT);

e pre-installation inspection;

e post-installation inspection;

e pre-loop check;

e loop check;

e full function testing;

e hydrotest and line flushing support activities;

e process tubing leak test;

e pre-start-up activities.

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

This is a revision of the DEP of the same number dated February 2018; 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
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, 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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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.

Specific definitions

Term

Calibration

Calibration
Check

Commissionin
g, Foundation
Fieldbus

Configuration

Configuration

Definition

Adjustment of an instrument's ZERO and SPAN by observing the
changes in its output caused by manual changes to its input. Both the
input and output signals are monitored with test equipment that is more
accurate than the instrument being calibrated. Calibration also includes
setting switch set points by using test equipment.

Testing of an instrument’s calibration during the pre-loop and loop
check processes. This is done with test equipment monitoring the
instrument’s inputs and outputs.

Putting into service the Foundation Fieldbus devices, and downloading
the offline configuration to these devices. Electronically, the device is
placed into service, and could still require operational activation as part
of the Process Commissioning and Startup.

Manual or bulk entry of engineered parameters or programs into a
microprocessor-based device (e.g., Foundation Fieldbus device).

Data transfer of engineered parameters or programs from an electronic

Download file into a microprocessor-based device (e.g., Configuring a Foundation
Fieldbus or HART device from a portable PC or DCS Data Management
System).

Equipment Single or combined units of equipment supplied by a Supplier which

Package include instrumentation or to which instrument requirements could
apply.

Factory A set of predefined test procedures conducted at the

Acceptance Manufacturer/Supplier's works after the system has been assembled,

Test (FAT) and before the system is shipped to Principal’s site.

The FAT is when the system is demonstrated to meet the functional,
integrity and performance requirements. It is not the tests that the
Manufacturer/Supplier is expected to carry out prior to the visit by the
Principal for the FAT.
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Term Definition

Field Verifying that field instruments are installed and configured according to
Inspection the Principal's requirements.

Fieldbus™ Digital, two-way, multi-drop communication link among intelligent

Fire and Gas
System

Function Test

measurement and control devices. It serves as a local area network
(LAN) for advanced process control, remote input/output and high
speed factory automation applications.

The fire and gas system includes the following components:

e Detectors (fire, smoke, flammable and toxic gas, acoustic leak);
e Alogic solver;

e Panel(s);

e Human Machine Interface in a manned control centre, and where
appropriate a second HMI at mustering point (where mustering
point is in different location) or Emergency Response Centre if
separate from control centre;

e Direct outputs, such as fire suppressants, audible and visible
alarms;

e Interfaces to other systems, e.g., SIS, DCS;

e FGS Engineering Station.

Simulation of the transmitter process variable input to demonstrate the
operation of the loop. Control valves are function tested in a similar
manner by manually moving the appropriate controller output and
observing the actual valve position. A function test is not a calibration
check.

HART® The Highway Addressable Remote Transducer Protocol (HART) is a
digital industrial automation protocol and is considered a de-facto
standard for digital communications with 4-20 mA smart process
instrumentation.

Human The combination of software and hardware elements that determine the

Machine nature of human interactions with equipment and people in the

Interface workplace span of control through command inputs and data outputs.

(HMI) The HMI includes both visual and audio interfaces.

Inputs and Inputs and Outputs to a system (e.g., package control system or

Outputs (I/0)

Inspection of

integrated control system). Typical I/O types include 4—20 mA analog
input/output, 24 VDC discrete input/output, and are to/from field
instrumentation or other systems.

Verification that instruments and instrument systems comply with

Instruments requirements.

Instrument DCS-based asset management system that facilitates configuration,
Asset diagnostics and troubleshooting on Smart field devices.
Management

System

(IAMS)
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