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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 recommended 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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PART | INTRODUCTION

1.1 SCOPE

This DEP specifies requirements and gives recommendations for the design and fabrication
of metal enclosed low voltage switchgear rated up to and including 1000V, including
instruments and control, for use in North American applications.

Parts | and Il include introductory and general information applicable to all (US and
Canadian) LV switchgear.

Part 1ll covers requirements for LV switchgear for US facilities and is written as
amendments and supplements to IEEE Standard C37.20.1-2002. Unless modified by
Part 11, the requirements of IEEE C37.20.1 apply.

Part IV covers requirements for all LV switchgear in Canadian facilities and is written in the
form of supplemental requirements to be applied in addition to CSA Std. C22.2 No.
31-10:2010.

Part V covers documentation requirements for all LV switchgear.
Part VI covers supplemental non-technical requirements for all LV switchgear.

Part VII covers references associated with this standard for all LV switchgear.

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 should 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 may 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 regard 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 (or Electrical Technical Authority) may undertake all or part of the
duties of the Contractor. The contractor may also be referred to as purchaser or buyer.

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.
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The Principal’s Electrical Technical Authority is the discipline engineer appointed by the
Principal and is responsible for all technical decisions associated with the work. The
Principal’s Electrical Technical Authority is responsible for technical integrity.

The word shall indicates a requirement.

The word should indicates a recommendation.

1.3.2 Specific definitions

Term Definition

Arc resistant Equipment with arc-resistant designs or features at the freely

accessibility Type 1: accessible front of the equipment only.

Arc resistant Equipment with arc-resistant designs or features at the freely

accessibility Type 2: accessible exterior (front, back, and sides) of the equipment only.

Arc resistant Equipment with arc-resistant designs or features at the freely

accessibility Type 2B:  accessible exterior (front, back, and sides) of the equipment only,
plus the additional requirements of ANSI C37.20.7 Annex A. . The
equipment is arc resistant even with the instrument or control
compartment doors open.

Arc resistant Equipment designed to withstand the effects of an internal arcing

equipment: fault, as indicated by meeting test requirements of ANSI C37.20.7.

Internal arcing fault: An unintentional discharge of electrical energy in air within the
confines of an electrical equipment enclosure.

Observed The word Observed means that the Principal and Contractor shall
be notified of the timing of the inspection or test; however, the
inspection or test shall be performed as scheduled, and if the
Principal or Contractor is not present, the Manufacturer/Supplier
shall proceed to the next step

Witnessed The word Witnessed means that a hold shall be applied to the
production schedule and that the inspection or test shall be
carried out with the Principal or Contractor in attendance.

1.3.3 Abbreviations

Term Definition

ACO Accredited Certification Organization

DEP Design and Engineering Practice

LV Low Voltage (less than or equal to 1000V)

NRTL Nationally Recognized Testing Laboratory

NETA International Electrical Testing Association

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

(Part VII).

15 COMMENTS ON THIS DEP

Comments on this DEP may be sent to the DEP Administrator at standards@shell.com
using the DEP Feedback Form. The DEP Feedback Form can be found on the main page
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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.

1.6 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 Sl units in brackets. When
agreed by the Principal, the indicated USC values/units may be used.

1.7 DATA SHEETS

The applicable data sheet sections shall be completed and returned by the Manufacturer as
part of the quotation:

e Use data sheet DEP 33.67.01.90-Gen. to specify LV switchgear for US applications.

e Use data sheet DEP 33.67.01.91-Gen. to specify LV switchgear for Canadian
applications.
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PART Il GENERAL REQUIREMENTS

11 LV SWITCHGEAR FOR US FACILITIES
LV Switchgear for US facilities shall comply with Part Il of this DEP.

Part Il of this DEP amends, supplements and replaces various clauses/paragraphs of
IEEE C37.20.1:2002. Wherever reference is made to IEEE C37.20.1, it shall be understood
to mean IEEE C37.20.1:2002 as amended by this DEP.

For ease of reference, the section and clause numbering of IEEE C37.20.1 is used in
Part Ill of this DEP.

Clauses of IEEE C37.20.1that are not mentioned shall remain applicable as written.

1.2 LV SWITCHGEAR FOR CANADIAN FACILITIES
LV Switchgear for Canadian facilities shall comply with Part IV of this DEP.
Part IV of this DEP provides supplemental requirements that shall be applied in addition to
CSA Std. C22.2 No. 31-10:2010.

1.3 CONFLICTS
In the event of conflicts between and/or among documents, the Manufacturer/Supplier shall
contact the Contractor for resolution.

14 STATEMENT OF COMPLIANCE

The Manufacturer/Supplier of the switchgear and its ancillary equipment shall confirm that
the equipment fully complies with the quotation and the whole system is properly designed,
constructed and suitable for the specified duty.

All performance values established in the pre-ordering meeting or quotation (whichever is
the later) shall be regarded as maximum or minimum values as applicable.

These values shall also be guaranteed by the Manufacturer/Supplier under the most
arduous conditions specified in this DEP and the requisition.

Tolerances shall be in accordance with this DEP and the relevant reference publications.

All the equipment forming part of the order shall be tested individually and in combination at
the Manufacturer/Supplier's works to prove their capability and compliance with this DEP
and the performance data.

The Manufacturer/Supplier shall comply with regulatory requirements applicable to the
equipment for the location in which it will be installed; see also (Part I, 1.2).

Whenever equipment proposed by the Manufacturer/Supplier cannot fully meet the
requirements of this DEP, such exceptions shall be clearly stated in
Manufacturer/Supplier's proposal with cross-references to the specific sections and
subsections to which exceptions are taken. No exceptions shall be allowed unless
approved by the Principal’s Electrical Technical Authority in writing.

If no exceptions are taken to these specifications or drawings, a specific statement to that
effect shall be included.

If any one of the components or the whole system does not comply with the specification
and any agreed amendments, the Manufacturer/Supplier shall rectify and re-test the
switchgear within a mutually agreed time.

15 LIFETIME AND RELIABILITY

The equipment (including auxiliaries) covered by this DEP shall be suitable for the specified
operating conditions. Equipment shall be designed and constructed for a minimum service
life and uninterrupted continuous operations as specified. It is recognized that this is a
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design criterion and that uninterrupted operation for this period of time involves factors
beyond the Manufacturer/Supplier’s control.

1.6 PRE-ORDERING MEETING

If deemed necessary by one of the parties involved, a pre-ordering meeting shall be
arranged to define clearly the overall scope of supply, individual responsibilities and test
methods.
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PART Ill REQUIREMENTS FOR LV SWITCHGEAR FOR US APPLICATIONS

2.0

54.4

55
5.5.2

5.5.3

6.3

7.1

(AMENDMENTS/SUPPLEMENTS TO IEEE C37.20.1)
REFERENCES
Add to this clause:

United States Coast Guard (USCG) Requirements, 46 CFR, Chapter 1, Subchapter J,
Electrical Engineering (Offshore applications only).

RATINGS
Rated short-circuit withstand current
Add to this clause:

The Low-voltage ac switchgear shall be rated as specified on the data sheet.

TEMPERATURE LIMITATIONS

Temperature limits for insulating materials
Add to this clause:

Insulating materials shall be Class 105.
Temperature limits for buses and connections
Add to this clause:

Buses and connections tin-surfaced or equivalent connecting joints shall have a hot-spot
temperature rise limit of 65°C and a total temperature limit of 105°C.

Connections to insulated cables tin-surfaced or equivalent shall have a hot-spot
temperature rise limit of 45°C and a total temperature limit of 85°C.

TESTS

PRODUCTION TESTS
Add to this clause:

The Contractor and the Principal reserves the right to inspect and observe the tests at the
factory.

The entire switchgear must be electrically and mechanically assembled into one single line-
up prior to final testing, inspection and shipment.

Production and conformance tests shall be conducted with all draw-out elements racked in
and breakers closed.

CONSTRUCTION

GENERAL REQUIREMENTS
Add to this clause:
The switchgear assembly shall be labeled in accordance with UL 1558.

The switchgear assembly height shall not exceed 2.34 m (92 inches) and the depth shall
not exceed 1.52 m (60 inches).

When equipment elevation drawings are provided by contractor, manufacturer/supplier
shall fabricate the line-up in accordance with the drawings unless an alternate arrangement
is approved by the contractor.

For offshore applications where USCG compliance is specified on the data sheet,
equipment shall meet requirements outlined in USCG 46 CFR, Chapter 1, Subchapter J,
Electrical Engineering.
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