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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 static (semi-conductor)
DC Uninterruptible Power Supply (DC UPS) units comprising rectifier and stand-by battery.

These units serve as a secure (uninterruptible) direct current source of power to vital
instrumentation and safeguarding systems that perform a controlling, monitoring and
safeguarding function in continuously operating plants.

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 2011; 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 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 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.

Documents

Document Sharing Hub

Full document details: SHELL 33.65.50.310


http://www.avadocuments.com/doc/shell-33-65-50-31-0
http://www.avadocuments.com/doc/shell-33-65-50-31-0

1.3.2

DEP 33.65.50.31-Gen.
September 2013
Page 6

Specific definitions

Term

Autonomy time

Battery design
capacity

Conditioned
room

Crest factor

Discharged
condition

Equalisation
charge or
commissioning/
initial charge

End-of-

discharge
voltage

Float charging

High-rate
charging

Low
maintenance
nickel cadmium
batteries

MTBF (Mean
Time Between
Failure)

MTTR (Mean
Time to Repair)

Flame retardant
material

Partially
discharged
condition

Rated output

Full document details: SHELL 33.65.50.310

Definition

Specified time that the battery shall be capable of supplying rated
current to the load within the specified voltage limits

Battery power required (BDCW) as determined by the battery
calculation specified in (Appendix 3).

Ventilated room where provisions have been incorporated to minimise
dust ingress and maintain an equable temperature

Ratio of the peak value to the r.m.s. value of the total periodic
waveform

Condition reached when the battery has been discharged to the point
that the unit can no longer deliver its rated output within the permissible
output tolerances

Passing of an electric current through a vented battery by applying a
higher voltage to equalise and realign the voltage distribution across
the battery string (normally carried out with the battery off-line)

Voltage at which the battery discharge is terminated

Passing an electric current through a battery by applying a constant
voltage from a charger so as to maintain the battery in a state of
charge

Passing a constant electric current through a battery by applying a
controlled voltage from a rectifier, so as to restore the battery to a
predetermined state of charge in a limited time span, usually applied
after a period of deep discharge

Valve-regulated type of nickel cadmium batteries designed for ultra-low
maintenance and which also require a controlled maximum charging
voltage

Total operating period divided by number of faults that have resulted in
outages (hours)

Total time to repair and return to service divided by number of faults
that have resulted in outages (hours).

Material which, without any further admixture, will not, when ignited,
continue to burn nor cause other material, in contact with or adjacent to
it, to ignite

The condition reached when the battery has been discharged to the
point where it is no longer capable of delivering sufficient energy to the
load.

Power, expressed in kW, which can be continuously delivered by the
DC UPS unit over the range of conditions of service and electrical
loading specified in this DEP, without exceeding component ratings or
going outside any of the specified output tolerances
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Relative
harmonic
content

Requisition

Switched Mode
Power Supply
(SMPS)

Total harmonic
distortion (THD)

Vented, flooded
batteries

Vital service

VRLA batteries
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Definition

The ratio of the r.m.s. value of the harmonic content to the r.m.s. value
of the total non-sinusoidal periodic waveform, as follows:-

Relative harmonic content = SQRT (1-(g1/g) )

Where g; = r.m.s. value of fundamental component of current/voltage
and g = r.m.s. value of the total wave form of current/voltage

Data/requisition sheet DEP 33.65.50.93-Gen.

Power supply where the output DC voltage and current are pulse-width
controlled by means of switching, at high frequency, an unregulated
DC voltage converted from the AC mains

Ratio of the r.m.s. value of harmonics to r.m.s. value of fundamental.

Battery cells incorporating free liquid electrolyte in an enclosed
container having one or more vents through which gaseous products
may freely pass, and which can accept high-rate charging following a
discharge (can be lead acid or NiCd)

Service which, if failing in operation or when called upon, can cause an
unsafe condition of the process and/or electrical installation, jeopardise
life, or cause major damage to the installation

Valve-regulated lead-acid battery cells in containers which are sealed
under normal conditions, and in which the electrolyte is absorbed in
plate separator material so that oxygen evolved from the positive
plates transfers to the negative plates and 'recombines’ to form water.
The containers incorporate a pressure relief device to permit the
escape of gas if the internal pressure exceeds a certain value. The cell
charging voltage on VRLA cells needs to be strictly controlled and
high-rate charging is not permitted

CROSS-REFERENCES

Where cross-references to other parts of this DEP are made, the referenced section or
clause number is shown in brackets (). Other documents referenced by this DEP are listed

in (8).

SUMMARY OF MAIN CHANGES

This DEP is a revision of the DEP of the same number dated February 2011. The following
are the main, non-editorial changes.

Section/Clause

Change

1.6 Updated section with the new feedback process.

5.4.1 Loss of AC volts to UPS shall not lock out the UPS and require a manual
reset. If stable AC supplies are restored before the battery is exhausted
then unit is to start up automatically.

8 Updated Reference section with DEP 00.00.05.80-Gen. and

DEM1 Manual.

Full document details: SHELL 33.65.50.310
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1.6 COMMENTS ON THIS DEP
Comments on this DEP may be submitted to the Administrator using one of the following
options:
Shell DEPs Online Enter the Shell DEPs Online system at
(Users with access to https://www.shelldeps.com
Shell DEPs Online) 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 Enter comments directly in the DEP Feedback

(Users with access to System which is accessible from the Technical

Shell Wide Web) Standards Portal http://sww.shell.com/standards.
Select “Submit DEP Feedback”, fill in the online form
and submit.

DEP Standard Form Use DEP Standard Form 00.00.05.80-Gen. to record

(Other users) 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.
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2. GENERAL REQUIREMENTS

2.1 BASIC STANDARDS

The DC UPS unit shall comply with this DEP and IEC 60146-1-1, IEC 60146-1-3
IEC 62040-3, IEC 60623, IEC 60896, IEC 62259 and EN 50272-2. In the event of a conflict,
the requirements of this DEP shall take precedence.

Additional information relating to the specific installation requirements of individual UPS
systems shall be defined by the Principal on the Requisition DEP 33.65.50.93-Gen. The
Manufacturer shall complete the Requisition providing the necessary information to enable
the Principal to assess the suitability of the proposed UPS equipment to be evaluated and
confirmed during the tendering.

Robust and reliable UPS supply units and distribution systems SHALL [PS] be used to
supply safety critical systems e.g., process safeguarding systems.

Robust UPS systems in this context are those with an overall availability of greater than
99.95%, an overall MTBF in excess of 150,000 hrs and a MTTR of 8 hours. These figures
exclude outage time for battery discharge testing and assume spare parts are available at
site. Refer to section (3.9).

UPS systems which are designed and manufactured in accordance with this specification
are deemed to meet these requirements.

In the quotation, the Manufacturer shall confirm compliance with the requirements of this
DEP and the Requisition. Any deviations shall be clearly highlighted.

The Manufacturer of the UPS shall be held responsible for all the equipment in the scope of
supply, including the battery.

In case of conflict between documents relating to the enquiry/order the following priority of
documents shall apply:

1. Purchase order
2. Requisition
3. This DEP

2.2 DESIGN BASIS

The DC UPS rectifier shall be of either the thyristor-controlled type or of the switched mode
power supply (SMPS) type. The selection of SMPS type shall be subject to approval by the
Principal.

The DC UPS unit shall be designed to minimise the risk of short circuits and shall ensure
personnel and operational safety at all times.

DC UPS units are normally installed in conditioned rooms, unless otherwise specified.

The design and selection of equipment and components shall be based on achieving the
following minimum lifetimes:

a) 20 years for the rectifier and associated auxiliaries;
b) 6 years continuous operation for rotating equipment, e.g., cooling fans;

c) 10 years for capacitors of the electrolytic type to retain capacity needed to operate
within the specified tolerances;

d) 20 years for NiCd battery cells when operating in an average room temperature of
25 °C;

e) 20 years for Lead Acid (Planté) battery cells when operating in an average indoor
ambient temperature of 25 °C and 10 years for other vented lead acid battery types

f) 12 years for VRLA battery cells when operating in an average room temperature of
20 °C.

Documents

Document Sharing Hub

Full document details: SHELL 33.65.50.310


http://www.avadocuments.com/doc/shell-33-65-50-31-0
http://www.avadocuments.com/doc/shell-33-65-50-31-0

