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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

11 SCOPE
This DEP specifies requirements and gives recommendations for power transformers.

This DEP is based on the following parts of IEC 60076, and provides amendments and
supplements to the relevant IEC standard where indicated:

e |EC 60076-1:2011, as amended/supplemented by this DEP in (Part llI);
e |EC 60076-2:2011

e |EC 60076-3:2000

e |EC 60076-4:2002

e |EC 60076-5:2006

e |EC 60076-7:2005

e |EC 60076-8:1997

e |EC 60076-10:2001

e |EC 60076-11:2004, as amended/supplemented by this DEP in (Part IV).
e |EC 60076-12:2008

Part 1l of this DEP covers oil-immersed power transformers and is written as
amendments/supplements to IEC 60076-1:2000.

Part IV covers the additional requirements for dry-type transformers, and is written as
amendments/supplements to IEC 60076-11:2004. These transformers are also required to
comply with the relevant parts of Part Ill.

Part V covers the requirements for Korndorfer starting transformers.
Part VI covers the documentation requirements.
Part VII contains references.

For ease of reference, the clause (or paragraph) numbering of the relevant IEC standard
has been used throughout (Part IIl) and (Part IV). Clauses not mentioned apply as written.

The corresponding Requisition is provided in DEP 33.65.40.93-Gen.

This DEP is a revison of the DEP of the same number, dated July 2008; see (1.5) regarding
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, distribution and supply/marketing. Application in
other facilities may also apply.

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 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
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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

131 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 Requisition sheet is DEP 33.65.40.93-Gen.
1.3.2 Specific definitions

Off-Circuit tap- A device for changing the voltage ratio of the transformer only after the

changer: transformer has been isolated from the high voltage and low voltage
sources.
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 SUMMARY OF MAIN CHANGES

This DEP is a revision of the DEP of the same number dated July 2008. The following are
the main, non-editorial changes.

Old section | New section | Change

;1.2 l; 1.2 Frequency : plus or minus 2%

Voltage: plus or minus 5%

;8.3 NA Deleted (already covered by referenced IEC standard)

II;8.4.1 ll; 8.4.1 Pressure relief devices having a trip contact shall be fitted
on the tank cover

II;8.4.2 l; 8.4.2 Transformer windings rated <= 5MVA shall be copper or
aluminium

II; 8.4.2 l; 8.4.2 The design and construction with a power rating > 5SMVA

having aluminium windings shall be subject to the
Principal’s approval

II; 8.4.2 1l; 8.4.2 Transformers for VSDS and Generator step-up applications
shall not be equipped with foil windings.

Il; 8.4.13 Il; 8.4.13 The manufacturer shall be consulted in the case that the
transformer is connected to a vacuum circuitbreaker if
additional overvoltage protection is required.

II; 8.4.19.1 ll; 8.4.19.1 Added : Oil speed flow protective relay
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Old section | New section | Change
Deleted: Seperate Bucholz relay
II; 8.4.21.2 l1l; 8.4.21.2 The maximum sound pressure level (SPL) developed by a

transformer rated < 5MVA with ONAN cooling at a distance
of 0.3 m shall not exceed the value given by the following
equation:

SPL=46 + 5 log,, P dB (A)
Where P is stated in kVA.

For transformers rated > 5MVA the noise level shall be
stated on the requisition sheet.

II; 8.4.22 lll; 8.4.22 The inner side of the transformer tank shall be coated
instead of hot-dip galvanized In the case of the application
of a fire retardant liquid e.g. MIDEL oil.

The external paint finish colour shall be RAL 7035 (light
grey).

II; 8.5 I1l; 8.5 The tank cover shall be welded to the tank with a
continuous weld. Filling and drain orifices shall also be
sealed and rendered tamper-proof.

II; 10.9 111;20.9 For transformers rated > 15 MVA an inspection shall be
carried on the active part of the transformer before the
active part is mounted in the tank.

;4.1 V4.1 Transformer windings shall be aluminium or copper.
;8.1 V;8.1 The maximum power rating is limited to 20 MVA
;35 IV;35 The maximum sound pressure level (SPL) of a transformer

rated < 5 MVA at a distance of 0.3 m shall not exceed the
value given by the following equation:

SPL = 45+ (8log;oP) dB(A)
Where P is stated in kVA.

The maximum sound pressure level (SPL) of a transformer
rated > 5 MVA at a distance of 0.3 m shall not exceed the
value given by the requisition.

Appendix 4 Appendix 4 For transformers rated > 15MVA F(frequency) R(esponse)
A(nalysis) measurement at FAT and SAT.

A DGA test shall be performed before and after the
dielectric tests

1.6 COMMENTS ON THIS DEP

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

1.1 GENERAL
Transformers shall comply with the following parts of IEC 60076:
a) IEC 60076-1:2011, as amended/supplemented by this DEP in (Part IIl);
b) IEC 60076-2:2011
c) IEC 60076-3;2000
d) IEC 60076-4:2002
e) IEC 60076-5;2006
f) IEC 60076-7:2005
g) IEC 60076-8;1997
h) IEC 60076-10:2001
i) IEC 60076-11:2004, as amended/supplemented by this DEP in (Part V).
j) IEC 60076-12:2008

(Part 1ll) of this DEP is written as amendments and supplements to IEC 60076-1:2011.
Wherever reference is made to IEC 60076-1, it shall be understood to mean
IEC 60076-1:2011 as amended/supplemented by this DEP.

(Part 1V) covers the additional requirements for dry-type transformers, and is written as
amendments and supplements to IEC 60076-11:2004. Wherever reference is made to
IEC 60076-11, it shall be wunderstood to mean |IEC 60076-11:2004 as
amended/supplemented by this DEP. These transformers shall also comply with the
relevant parts of (Part Il).

For ease of reference, the clause (or paragraph) numbering of the relevant IEC standard
has been used throughout (Part 1ll) and (Part IV). Clauses not mentioned shall apply as
written. Clauses in the relevant IEC standard which are not mentioned in this DEP shall
remain valid as written.

(Part V) of this DEP covers the requirements for Korndorfer starting transformers, and shall
be read in conjunction with all relevant clauses elsewhere in this DEP.

Documentation for all transformers shall be in accordance with (Part VI).

The corresponding Requisition, DEP 33.65.40.93-Gen. has been extended to cover more
project-specific transformer requirements. The requisition shall be completed and returned
by the Manufacturer as part of the quotation.
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PART Il REQUIREMENTS FOR OIL-IMMERSED POWER TRANSFORMERS
(AMENDMENTS/SUPPLEMENTS TO IEC 60076-1)
1. SCOPE AND SERVICE CONDITIONS

1.2 SERVICE CONDITIONS
Add to this clause:

Transformers shall have a design lifetime of at least 25 years, when delivering rated output
under the service conditions specified and maintained according to the Manufacturer's
recommendation.

Transformers shall be suitable for continuous operation at full load for at least 40,000 hours
without maintenance requiring the transformer to be de-energised.

The system supply voltage and frequency will not vary more than:
Voltage : plus or minus 5 %
Frequency : plus or minus 2 %

The Requisition identifies the maximum site ambient temperature, for either outdoor or
indoor transformer installations. Unless otherwise specified in the Requisition, the
maximum average daily temperature shall be 10 °C less than the maximum site ambient
temperature, and the maximum average annual temperature shall be 20 °C less than the
maximum site ambient temperature. The relative humidity shall be taken to be 90 %
maximum.

The atmosphere shall be regarded as dusty, sulphurous, salty and corrosive, as commonly
encountered in petrochemical installations in close proximity to the sea.

Transformers for outdoor operation shall be designed to operate without protective shelter.
The effect of rapid changes in ambient temperature shall also be incorporated in the
design.

4., RATING
Add to this clause:

The Requisition identifies the duty of the transformer, e.g. generator transformer.

All "general service" transformers may be used to feed groups of motors and shall be
capable of withstanding infrequent restarting loads of up to 1.8 times the transformer's
rated current. Five such restarts may take place in succession at 5-second intervals.

Motor unit transformers, i.e., transformers supplying individual motors and Korndorfer
starting transformers shall be capable of withstanding three successive motor starts and a
further two successive starts after a half-hour cooling-off period. Motor data are stated on
the Requisition.

The transformer shall be capable of delivering rated current at applied voltages up to 105 %
of rated voltage continuously.

NOTE: Preferred ratings are given in (Appendix 1).

7. RATING PLATE
Add to this clause:

Rating plates shall be of stainless steel or other corrosion resistant metal. They shall be
permanently fixed to a readily accessible and non-removable part of the transformer.
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