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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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1. INTRODUCTION

1.1 SCOPE

This DEP specifies requirements and gives recommendations on the design, installation,
and commissioning of water-based fire protection systems on all types of offshore facilities.
Main elements of the firewater system included are:

e Fire water pumps

e Fire water main system

e Deluge systems

e Foam systems

e Water mist systems

e Ancillary items (monitors, hydrants, etc)

The requirements on the Fire and Explosion Strategy (FES) developed during the process
of evaluation and risk management within the Hazards and Effects Management Process
(HEMP) is also included in this DEP.

The decision to use a particular type of firewater system element should be based on the
FES rather than information provided in design codes of practice. Industry standards such
as National Fire Protection Association (NFPA) codes tend to relate to specific elements of
firewater systems. They do not normally give guidance on the overall firewater system as
defined here. Such documents may, however, give useful design guidance once a
particular firewater system element has been selected on the basis of the hazard
assessment.

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 with the same number dated January 2010; see (1.5)
regarding the changes.
Amended per

Circular 26/12
A number of editorial (non-technical) changes have been made throughout this DEP.

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 offshore exploration and production
facilities. 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 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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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.

Specific definitions
Term

Active Fire Protection

Area Protection

Discharge elements

Emergency Response
Personnel

Equipment Protection
Fire and Explosion
Strategy

Jet fire

Passive Fire Protection

Pool fire (Spill fire)

Abbreviations
AFFF

AFP

BLEVE

BOP

Full document details: SHELL 80.47.10.12 2011

Definition

Equipment, systems and methods that can be used to fight
a fire once it has started.

Fire protection aimed at covering a complete area rather
than specific items or equipment.

Elements of the overall firewater system that discharge
water into a fire-affected area (e.g. deluge systems,
sprinkler systems).

Personnel who have a designated response role in an
emergency.

Fire protection aimed at specific items or equipment rather
than a complete area.

Strategy that uses an assessment of the hazards of fires
and explosions to determine the measures required to
manage such hazardous events.

Ignited release of pressurised, flammable fluid.

Coating, cladding arrangement or free-standing system,
which in the event of a fire, provides thermal protection to
restrict the rate at which heat is transmitted to the object or
area being protected.

Combustion of flammable liquid spilled and retained on a
surface.

Aqueous Film Forming Foam
Active Fire Protection
Boiling Liquid Expanding Vapour Explosion

Blow Out Preventer

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/shell-80-47-10-12-2011
http://www.avadocuments.com/doc/shell-80-47-10-12-2011

ECCN EAR99 DEP 80.47.10.12-Gen.

February 2011
Page 7
CAA Civil Aviation Authority
EER Evacuation, Escape and Rescue
ESD Emergency Shutdown
ESSA Emergency Systems Survivability Analyses
FES Fire and Explosion Strategy
FFFP Film Forming Fluoroprotein
FGS Fire and Gas System
HEMP Hazards and Effects Management Process
HLO Helicopter Landing Officer
HSE Health, Safety and Environment
HV High Voltage
HVAC Heating, Ventilation and Air Conditioning
ILBP In-Line Balanced Pressure proportioning
LAT Lowest Astronomical Tide
MOPO Manual of Permitted Operations
NDE Non-Destructive Examination
NUI Normally Unmanned Installation
PEFS Process Engineering Flow Scheme
PFP Passive Fire Protection
P&ID Process and Instrumentation Diagram
QRA Quantitative Risk Assessment
TR Temporary Refuge
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 (13).
15 SUMMARY OF MAIN CHANGES

This DEP is a revision of the DEP of the same number dated January 2010. The following
are the main, non-editorial changes.

Old New Change
section | section

General | Where possible are all Fire and Gas detections System information,
design details, further guidance removed from this DEP. For design
requirements for fire & Gas detection systems this DEP makes
references to DEP 32.30.20.11-Gen

General | Process safety requirements ("SHALL [PS]") updated

General | Where applicable Manual Alarm Call has been introduced as
replacement for manual call points, break glass points to be aligned
with DEP 32.30.20.11-Gen.

General | Throughout entire DEP informative wording being deleted and moved
to DEP 80.47.10.12-Gen Informative. This has related to significant
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Old New Change
section | section

reduction in text and sub sections compared to original DEP.

1.3.2 Fire and Gas System/ Panel definition deleted. Is now covered via
FGS and explained in DEP 32.30.20.11-Gen

1.3.3 Abbreviation FGP changed into FGS “Fire And Gas System”. This to
be aligned with DEP 32.30.20.11-Gen

3.2.2 4" paragraph. Reworded.

3.2.2 6th paragraph changed SHALL [PS] into shall

3.2.2 g™ paragraph changed SHALL [PS] into shall

3.3.1.1 | 3" 4™ and 5" paragraph changed SHALL [PS] into shall

3.3.2.2 Section deleted. This is covered in DEP 32.30.21.11-Gen

3.33.1 g™ paragraph changed SHALL [PS] into shall

3.4.3 2" 3" and 9" paragraph changed SHALL [PS] into shall

35.1 4™ and 7" paragraph changed SHALL [PS] into shall

421 1% paragraph changed SHALL [PS] into shall

42.1 5™ and 7" paragraph changed SHALL [PS] into shall

4.3.1 1% paragraph changed SHALL [PS] into shall

441 1% paragraph changed SHALL [PS] into shall

5.2.1 3" and 4™ paragraph changed SHALL [PS] into shall

6.2.1 152" 3" 4™ and 10" paragraph changed SHALL [PS] into shalll

7.2.1 2" 4™ and 5" paragraph changed SHALL [PS] into shall

7.5.1 1% and 2™ paragraph changed SHALL [PS] into shall

8.2.1 3" and 5" paragraph changed SHALL [PS] into shall

8.3.1.2 Design guidance deleted. Reference made to DEP 33.30.20.11-Gen

8.3.1.3 Design guidance deleted. Reference made to DEP 33.30.20.11-Gen

9.2.1 3" paragraph changed SHALL [PS] into shall

10.3 Changed two times SHALL [PS] into shall

12.7.3 12" paragraph changed SHALL [PS] into shall

12.7.5 2" paragraph changed SHALL [PS] into shall
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Old New Change
section | section
Figure 3 | Deleted, now incorporated in DEP 32.30.21.11-Gen
Figure Renumbered due to deletion of figure 3
4-12
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.

1.7 DUAL UNITS

Amended per
Circular 26/12

Dual units have been incorporated throughout this DEP.

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.

Full document details: SHELL 80.47.10.12 2011
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2. FIRE AND EXPLOSION STRATEGY

21 GENERAL REQUIREMENTS

All companies associated with the offshore oil and gas industry shall have an effective
management system that addresses the Health, Safety and Environmental (HSE) issues
that are relevant to its activities. A key element is a process of evaluation and risk
management, called in Shell, Hazards and Effects Management Process (HEMP).

The Fire and Explosion Strategy (FES) shall be conducted within the HEMP.

The results of the evaluation process and decisions taken with respect to the management
of fires and explosions are recorded in the FES. Summary of the FES includes:

o Key aspects of the hazardous events,

e Associated risks,

e Measures to minimise the consequences, and;

e Measures to prevent fire and explosions from arising

The measures required may include elements detailed in (3) and (4).

The FES should also describe the role and essential elements (or Performance Criteria,
see 2.4) for each of the systems required to manage possible hazardous events on the
offshore facility.

2.2 THE ROLE OF FIREWATER SYSTEMS

A number of different systems might be considered as part of the FES to reduce the risk of
a fire or explosion. Firewater systems are one such system in the category Active Fire
Protection (AFP). They are usually operated only after the initial hazardous event (e.g.
hydrocarbon liquid release) and ignition have occurred.

The intent of firewater systems is to mitigate the consequences of the event by
extinguishing or limiting the spread of fire. Therefore they must be regarded as a recovery
measure within the FES and should only be put in place after it is shown that control
measures cannot reduce risk to a tolerable level and one that is as low as reasonably
practicable.

In addition, it should be recognised that other recovery measures such as

e shut-down,

e inventory control,

e plant layout,

e drainage,

e Passive Fire Protection, or

e other AFP measures (extinguishers, carbon dioxide systems etc.)

may be more appropriate than water-based systems to reduce risk levels.

Firewater systems should be regarded as one of the last "lines of defence" of recovery
rather than the "first" due to maintainability and reliability issues.
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2.3 PERFORMANCE CRITERIA

Performance Criteria record the essential features of the measures selected on a particular
offshore facility to manage major accidents and any events requiring Evacuation, Escape
and Rescue (EER). They provide the basis for monitoring the actual status of the measures
throughout the life of the offshore facility.

Templates for the development of facility specific Performance Criteria firewater- systems
are provided in (Appendix 1) as examples.

24 INTERDEPENDENCE WITH OTHER SYSTEMS

In order to make firewater systems more effective, it is sometimes necessary to have other
systems or features in place. Typically these may include:

e Shut-down, isolation and blow-down to minimise fuel inventories.

e Ventilation shut-down to prevent removal of atmospheres with reduced oxygen
levels (due to consumption of oxygen by the fire or due to steam formation).

e Power-down to reduce risk of electric shock problems, short-circuiting etc. and to
remove a potential ignition/re-ignition source.

e Fire and Gas System (FGS) including audible and visual alarms.

e Drainage and containment systems to remove product and firewater and/or contain
it in one place so that the fire does not spread to other areas.

e Passive Fire Protection measures to contain an incident.
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3. FIREWATER SYSTEMS
3.1 DESIGN GOALS

e Goal1: To satisfy the Performance Criteria.

e Goal2: To fulfil their functions during normal operations, maintenance and
repair with sufficient reliability and availability.

o Goal3: To be capable of operation under the emergency conditions that
may be present when the system is called upon to operate.

o Goal 4 To be suitable for their operating environment throughout the
required design life.

e Goalb5: To be capable of being operated easily, safely and effectively.

e Goal 6: To be capable of rapid reinstatement after operation and testing.

e Goal7: To allow easy demonstration of compliance with the Performance
Criteria.

e Goal8: To provide sufficient documentation to facilitate safe operation,
maintenance, testing, inspection and commissioning of firewater
systems.

e Goal9: To provide facilities at a Central Control Point to allow persons to

monitor the status of and initiate automatic firewater systems.

e Goal 10: To provide adequate drainage within any area where firewater may
be discharged to prevent escalation of a fire by carry-over of
flammable liquid to adjacent areas.

3.2 SYSTEM OVERVIEW
3.2.1 Elements of firewater systems

Figures 1 and 2 show the different elements that make up a firewater system. Design
guidance on specific elements is included in (sections 4 through 11).

Systems that may be required to operate simultaneously, shall be identified when
developing the FES. Common elements in firewater system (supply source, pumps and
firewater main) and other systems (e.g. deluge system) may have different availability
requirements (see 3.2.2).

3.2.2 Overall system requirements

The justification for provision of a firewater system shall be based upon a formal hazard
assessment, as documented in the FES.

The Performance Criteria for each individual firewater system element shall be defined.

Application rates of water and/or foam solution SHALL [PS] be sufficient to meet the
functional Performance Criteria.

The goals of each operating element SHALL [PS] be met, including when there is more
than one element of the firewater system required to operate simultaneously.

The availability of all elements of the firewater system shall be maximised as far as is
reasonably practicable.

Equipment specifications including materials of construction shall take into account the
operating environment of the firewater system and its design life.

Firewater element design shall consider drainage requirements from any discharge area to
ensure that the drains are adequate and appropriate.

Firewater shall not be discharged into areas containing significant quantities of water-
reactive materials.
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3.2.3 Overall system guidance
3.2.3.1 Design intent

As part of the hazard assessment, an FES should be developed to justify the need for a
water-based active fire protection system.

3.2.3.2 Firewater demand

The Performance Criteria for the firewater pumps and the firewater main should be based
on two scenarios as follows:

1. The design firewater demand is the largest firewater demand for a single fire event
and should take into account:

e any requirements for personnel protection during escape and evacuation;

o the demand of all firewater systems that are likely to be initiated by the initial
fire incident;

¢ requirements for manual fire fighting by personnel with hose lines, monitors
etc. (e.g. to provide boundary cooling);

e any firewater requirements for essential users (e.g. drilling make-safe and
generator cooling).

2.  The maximum reasonably foreseeable firewater demand should also take into
account:

e possible escalation to other fire areas (e.g. due to external flaming or due to
failure of a fire barrier as a result of an explosion);

o release of protection systems covering other areas (e.g. due to an explosion or
external flaming being detected by flame detectors in other areas);

e possible manual initiation of additional water-based protection systems or
equipment to protect nearby equipment and facilities.

The firewater system should be capable, at its design conditions and integrity, of meeting
the design firewater demand. However, the maximum reasonably foreseeable firewater
demand may be met by allowing the firewater pumps to run-out beyond their duty point and
by using all sources of firewater that are likely to be available in the emergency.

3.2.3.3 Drains

Firewater discharge rates required can be large. Drains should be sized to allow for these
discharge rates or containment should be such that the water and any other spilled liquids
do not spread to other areas.

Drains should be designed to prevent the fire from spreading if burning liquids are carried
into the drains by water-based fire systems.

3.2.3.4 Operating environment

On offshore facilities where temperatures drop below 0 °C (32 °F) and that have
permanently filled firewater system elements, the routing of pipe work should minimise its
exposure to freezing conditions. Specific measures may be required to eliminate the
possible freezing of exposed pipe work. The firewater main temperature should be
monitored non-intrusively at any exposed locations likely to freeze.

Facilities for injecting additives (chemical or biological) to inhibit corrosion and marine
growth within the firewater system should be provided. Any additives may affect foam
production and should be checked with the manufacturer. Operation of the flushing system
also needs to be considered.
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3.2.3.5 Location

The firewater system components should be located so as to minimise the probability of
mechanical damage by:

e dropped objects;
e swung loads;
e explosion venting; etc.

3.2.3.6  Surge problems

To reduce the effects of surge on the firewater system, a surge study should be conducted
upon completion of the firewater main isometric drawings. Corrective measures should be
applied to protect the system against surge pressures that are greatly in excess of the
system design pressure (see 4.3.2.8).

3.2.3.7 Strainers

To prevent blockage of system elements or components, the pump suction line should have
strainers. It may also be necessary to provide strainers at the inlet to individual system
elements.

3.2.3.8 Materials

All water distribution pipe work should be designed and constructed from materials suitable
for the duty. In addition;

e  Pipe work less than 25 mm (1 in) nominal diameter should not be used;
e  The design velocity should not exceed 10 m/s (33 ft/s);
e  Pipe work should have adequate flanged joints to allow internal inspection.

Materials should be selected that are inherently corrosion resistant. These may include
non-metallic piping.

DEP 39.01.10.11-Gen. shall be used as guidance for material selection.

If materials of construction are not specified, the design Contractor should submit proposals
for approval by the Principal.

Piping classes should be selected from DEP 31.38.01.15-Gen.

3.3 OPERATION, CONTROL AND MONITORING
3.3.1 Mode of operation

All firewater system elements shall be clearly marked with operating instructions easily
understood by those required to use them.

The mode of operation of any firewater system discharge element can be manually or
automatically initiated by a signal from, for example, a fire detection system. Detection
systems for automatic initiation of elements shall be designed in accordance to
DEP 32.30.20.11 -Gen.

All actuation devices or equipment requiring manual initiation or deployment SHALL [PS] be
easily accessible and located outside or away from the protected area so that an operator
can actuate the systems safely when required.

For manually initiated discharge elements, the time delay before they are actuated and
become operational shall not affect their ability to fulfil their intended functions.

For automatically initiated discharge elements, a manual release station that does not rely
on the integrity of electrical or pneumatic signals shall also be provided.
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Any prior actions required for systems to be effective, such as power or ventilation shut-
down, shall be incorporated in the system logic cycle. Reference for design is made to
DEP 32.30.20.11-Gen.

Water-based systems should not be actuated by the detection of gas in the protected area
since they may create a potential ignition source by wetting electrical fittings and
equipment.

The role of deluge systems in explosion mitigation is discussed in section (11).
3.3.2 Alarm and annunciation

The status of all automatic firewater system elements shall be indicated at the FGS. For
design and specific requirements reference is made to DEP 32.30.20.11-Gen.

3.3.3 Shut-down and reset

All firewater system elements shall be able to be shut down and reset into a fully operable
condition as soon as is practicable after an incident.

Automatic shut-down of a system shall not be permitted unless it can be shown that leaving
the system running can give rise to a greater risk than shutting it down.

Formal procedures shall be in place for manual response after a system has discharged
and for resetting.

3.4 INSTALLATION, INSPECTION, TESTING, COMMISSIONING AND MAINTENANCE

3.4.1 General requirements

The objectives, functional requirements and frequency of inspection and maintenance shall
be determined according to the specific equipment in the firewater system.

All firewater system components shall carry certification from a recognised relevant
approval authority or the Manufacturer/Supplier shall demonstrate that the components
have a satisfactory performance history.

3.4.2 Inspection requirements

All equipment shall be subject to inspection in accordance with project requirements unless
this is waived in writing.

Any equipment rejection by the Principal shall be final.

Equipment inspection by the Principal shall in no way release the Manufacturer/Supplier
from the guarantees covering materials, apparatus and performance of the equipment
supplied.

The Principal shall have access to all parts of the Manufacturer/Supplier's works where the
equipment is produced or tested. The Manufacturer/Supplier shall provide the Principal with
all reasonable facilities to witness tests and to verify that the materials are being furnished
in accordance with this DEP and other relevant documents, and that the workmanship is
satisfactory in every respect.

Records of all quality procedures, inspections and tests shall be retained and made
available to the Principal as required.

Quality assurance shall comply with specific project requirements.
3.4.3 Acceptance testing and commissioning requirements

Specifications and checklists for the acceptance testing and commissioning of the firewater
system and its components shall be prepared. Pre-commissioning checks shall be carried
out using the checklists.

All pipe work shall be hydrostatically tested in accordance with the project's piping
specification. The test pressure and temperature shall be recorded on charts with the
starting and completion times noted and signed by the Principal.
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Pipe work shall be flushed out with clean water and shown to be clear of foreign matter
prior to commissioning. After testing it shall be demonstrated that all pipe work is free from
obstruction and test blanks are removed.

When testing an installed system, the hydrostatic pressure shall be measured at the lowest
point of the system being tested. If this is impracticable the recorded pressure should be
adjusted and recorded as such. During hydrostatic testing, instruments shall be removed to
prevent damage from test pressure.

Block valves shall be tested in accordance with project requirements immediately following
the system hydrostatic test. A test of the valve seats shall be included.

If test blanks are used, they should be of the self-indicating type to indicate clearly their
presence, they should be numbered, and their position should be recorded on the Permit to
Work. A final check should be made to ensure that the blanks have been removed prior to
closing out the Permit to Work.

If pipe work is pneumatically tested, such a test shall be in accordance with the project
specifications and full safety procedures undertaken including the display of warning signs.

Full-flow operational tests, including response times for all firewater system elements and
pressure measurements, shall be undertaken. Adjustments shall be made to ensure that
the elements can cope with expected surges (pump start-up time/closure of overboard
dump valve).

After testing it shall be ensured that all valves are in the normal operating position and that
drain valves are closed.

3.4.4 Maintenance requirements

Deviations from the Manufacturer/Supplier's maintenance and testing procedures shall be
permitted only if they do not affect the Performance Criteria for the system. Any such
deviations shall be based on a risk-based analysis of maintenance requirements and they
shall be approved by the Principal'.

Any special tools necessary to assemble, service or dismantle the equipment shall be
supplied by the Manufacturer/Supplier as part of the purchase order.

Fire fighting systems require routine maintenance and testing to ensure that the system and
its components are in good operating condition.

Further guidance on the maintenance of fire fighting systems is given in NFPA 25 and in
the specific NFPA codes relevant to individual firewater system elements.

An example of a checklist for commissioning and routine testing is given in (Appendix 2).

3.5 DRAWINGS AND DOCUMENTATION

Drawings, test reports, certificates, quality plan, spare parts data, manuals and all other
necessary documentation shall conform to the project requirements.

All appropriate drawings shall contain an arrow indicating the direction of North (a plant
North arrow) and a Key drawing showing the location of the area in question.

As-built drawings shall be based on a survey of the completed work.

Hydraulic calculations shall be carried out for all firewater system pipe work and discharge
systems using a validated and recognised computer program.

Hydraulic calculations shall be based on composite pipe work isometric drawings. Isometric
drawings shall give all installed pipe lengths, fittings and diameters, and service take-off
details. Each pipe work intersection point shall be identified as a node point on the
isometric drawing. The node number shall be cross-referenced to the hydraulic calculation
data file and a summary sheet of hydraulic calculations shall be provided.
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A unique data-set shall be submitted for each calculated system. Each data-set should be
comprised of the following:

e one print of the input data-set;

e one print of the input check;

e one print of the pipe table;

e one print of the overall hydraulic isometric;

e one hydraulic calculation print-out including details of any constraints such as flow
velocities, minimum and maximum pressures and unacceptable pipe diameters.

When a system is revised during the course of a project, hydraulic calculations shall be
re-run and the revised data shall be added to the input data, together with an explanatory
text. Previous data shall not be amended or edited. Revised data shall be issued
separately.

All drawings and calculations shall be retained on file for the life of the offshore facility.

As a minimum, the following design and as-built drawings and documentation should be
prepared for each element:

e plans, elevation/sectional drawings and flow sheets, including layout of pipe work
and showing location of isolating valves, deluge or sprinkler valves, nozzles,
maintenance access and pump withdrawal requirements, etc.;

e P&IDs and PEFS, including instrument valve tag numbers and unique equipment
numbers;

e PES Cause & Effects;
e instrument data sheets and loop diagrams;
e electrical schematics;
e Programmable Logic Controller (PLC) logic diagrams;
o electrical certification schedule;
e schematics/isometrics showing dimensions, node points, etc.;
e performance test requirements/results;
e hydraulic calculations;
e pressure surge calculations;
e schedule of equipment and symbols used.
Dimensions critical to correct installation should also be shown on the as-built drawings.

Some of the documents and drawings listed above may be required to support a Safety
Case submission.

The hydraulic calculations should be supervised by a person experienced in the use of the
chosen program and under the direction of an engineer familiar with firewater system
element design.

The following should be taken into account when using a computer program to perform the
hydraulic calculations:

o flows and discharge pressures from all relevant discharge points should be
calculated and shown on the print-out. (Any system discharge valve, e.g. deluge
valve should be treated as a pipe work node);

e pressure losses through any restriction orifices or strainers should be calculated
and shown on the print-out;
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e equivalent lengths of valves and strainers should be scaled in accordance with
NFPA 15 or based on Manufacturers' validated data;

e changes to system flow and pressure by the operation of a secondary source of
supply;

e the need, dependent on the calculated availability of components of the firewater
main and on the FES, to carry out the hydraulic calculations with one or more of the
sections of the main isolated;

e system calculations should be compared with (or superimposed on) the available
firewater supply curve to ensure that the firewater supply is adequate and at the
required supply pressure. This comparison should be made at the system control
valve at the firewater pump discharge nozzle taking into account the pipe work in
between and, if the water source is seawater, relative to the Lowest Astronomical
Tide.

A full hydraulic calculation print-out should be provided at the following stages as a
minimum:

e initial system design;
e prior to issue of fabrication tender documents;

e as-built.
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4, FIREWATER PUMPS

The firewater pump system typically includes one or more pumps drawing water from a
supply source (normally the sea in the case of offshore facilities) and supplying it, under
pressure, to the distribution system that feeds the various discharge elements, application
systems and equipment.

The requirements and recommendations in this section supplement those in (3). Firewater
pumps shall be in accordance with DEP 37.29.01.10-Gen.
4.1 GOALS

The overall goal of a firewater pump system is to provide a reliable and secure supply of
firewater to the firewater main system at the required pressures and flows for all the
firewater dependent equipment or systems on an offshore facility.

Specific goals are:
e Goal 1: To supply firewater with the required integrity and reliability to all users.

e Goal 2: To provide a secure source of supply of firewater from an area not
likely to be subject to hydrocarbon or biological contamination.

e Goal 3: To provide an adequate supply of firewater that is immediately
available on demand.

e Goal 4: To ensure that the supply of firewater to the largest firewater demand
does not compromise the ability to supply any other equipment
required to operate at the same time.

e Goalb5: To ensure that the firewater pump unit is adversely affected by the
environment.

e Goal 6: To provide facilities at the normally manned Control Point to monitor
the fire pump unit's status and initiate pump start.

e Goal7: To ensure maintenance and testing of the fire pump units can be
carried out without significant impairment to the firewater supply
capability / capacity.

Goal 8: To ensure that the pump system is capable of continuous unattended
operation, once started, for a period determined in the FES.

4.2 DESIGN
421 Requirements

Selection of the drivers for firewater pump units shall be based upon the integrity
requirements to allow the firewater pump(s) to fulfil their worst case design performance
requirements.

Electrically driven firewater pump units shall have power available at all times, even under
emergency conditions.

The firewater pump system SHALL [PS] be designed to avoid common modes of failure.

The operational and Manufacturer's testing requirements shall comply with NFPA 20 as a
minimum.

The materials of construction for the firewater pump system shall be suitable for operation
in a safe and efficient manner in an exposed marine environment. These materials shall be
capable of withstanding the environmental conditions and should not deteriorate at a rate
that impairs the efficiency of the unit within its specified working life. Materials shall also be
appropriate for the type of water that will flow through the system. If dissimilar materials are
proposed which could lead to potential electrolytic corrosion, then proposals shall be given
for galvanic protection.
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The performance characteristics of the firewater pump unit SHALL [PS] ensure that
adequate firewater capacity is available and can be maintained to supply all demands that
may occur simultaneously as required in (3.2.2).

The firewater pump(s) shall be sized to provide either:

e 100 % of the calculated design firewater demand for the largest identified fire area,
or

e an appropriate fraction determined by any sparing philosophy adopted.

Whatever sizing philosophy is adopted, the firewater pump(s) shall be sized such that the
calculated design firewater demand (or fraction thereof) shall be met by the pump(s)
operating at their duty points.

The firewater pump discharge head characteristics for each pump unit SHALL [PS] be
sufficient to meet all firewater system pressure demands plus pressure losses within the
firewater main distribution system.

4.2.2 Guidance
4.2.2.1 Location of water inlet

The water inlet should be located so that it is not affected by hydrocarbon spillage, sewage,
or other contaminates, and does not impede diving operations.

The inlet location should be adequately protected against damage. Firewater pump
caissons should be sited inside the jacket structure, wherever practical, to prevent collision
damage to the pump caisson and to permit the caisson to be supported from the jacket.

4.2.2.2 Firewater pump arrangements

The preferred firewater pump type is the line-shaft vertical-lift pump. Unless otherwise
specified, firewater pumps shall be directly driven by diesel engines. This gives the pumps
independence from the offshore facility’'s power generation services,

Alternative firewater pump types include:
e diesel-hydraulically driven submersible pump;
o diesel-electrically driven line shaft pump;
o  diesel-electrically driven submersible pump.

For floating structures where the fire pumps are located in watertight compartments below
the normal water line, a horizontal, centrifugal pump may be used to take suction directly
from the sea chest or scuttle connection.

The number of pumps to be installed on an offshore facility is influenced by the 100 %
design firewater demand, the maximum reasonably foreseeable firewater demand (see
3.2.3.2) and the capacity and reliability of each pump.

The following firewater pump arrangements/combinations represent different solutions for
large normally manned installations:

e 3 x100 % firewater pump units;

e 3 x100 % dual duty firewater/service water pump units;

e 2x100 % firewater pump units + 1 x 100 % dual duty firewater/service pump unit;
e 4 x50 % firewater pump units;

e 3 x50 % firewater pump units + 1 x 50 % dual duty firewater/service water pump
unit;

e 1x100% +2x50% firewater pump units+1x100% or 2x50% dual duty
firewater/service water pump units.
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If sea water pumps are used either as back-up firewater pumps or as dual purpose pumps,
they should be designed to the fire pump standards and should incorporate a high-integrity
feature to automatically change over to firewater duty on demand. The sizing of any such
sea water pump should include the demand for all essential service water that must be
supported when the transfer to firewater duty takes place.

Each of the pump combinations listed above have a spare unit to ensure against start
failure and a second spare unit to ensure availability of sufficient pump capacity at all times,
even when a unit is taken out for maintenance or repair. All the combinations ensure no
facility production restriction upon loss of one unit.

However, facility production restrictions may become inevitable if :

e the back-up service water pump units do not meet the required firewater pump
design standard, or;

e the integrity of the change-over facility to firewater duty cannot be assured, or ;
o if that facility cannot supply the full demand.

Alternative pump combinations, such as those listed below, may also be acceptable,
particularly where firewater is provided mainly to minimise the economic losses arising from
a fire. However, such combinations may lead to facility production restrictions on loss of
one of the units in the combination.

e  2x100 % fire pump units;

e 3 x50 % fire pump units;

e 2 x50 % dual duty firewater/service water pump units + 100 % fire pump unit;
e 2 X100 % dual duty firewater/service water pump units.

A firewater pumping contingency matrix should be prepared for the chosen combination at
the early stages of the conceptual design to identify the economic impact of the pump unit
outage on production operations and so establish an optimum maintenance strategy and
help ensure minimum disruption to production operations. The matrix should identify the
safety envelope within which production can proceed and highlight specific production and
operational restrictions. See (Appendix 3) for a typical firewater pumping contingency
matrix.

The maximum foreseeable firewater demand (see 3.2.3.2) should be supplied by utilising
the run-out of the pump curve or by operation of the second, or further firewater pump units.
The numbers of pumps may have to be reviewed to ensure sufficient pump capacity at any
given time.

4.2.2.3 Location of firewater pump units

To maximise availability and survivability of the firewater pump units, the drivers and power
sources should be located in dedicated enclosures and the pumps located in areas where
they are unlikely to be disabled by a fire or explosion and/or a collision incident. This can be
achieved by locating the drivers, power sources and pump units at the non-hazardous end
of the facility.

For indirect “undriven” firewater pump units, where the drivers and power sources are
located at different points on the facility, detailed attention should be given to the rating and
protection of the electric or hydraulic lines between the pump and the power source,
including the switchgear, so that they meet the survivability requirements.

If possible each of the firewater pump units should be installed in a separate location on the
offshore facility so that it is extremely unlikely that a single fire or explosion will put all the
units out of action simultaneously.
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4.2.2.4 Firewater pump unit enclosures

Normally a firewater pump unit should have an enclosure housing the pump's prime mover
and all associated services. For direct-drive firewater pump units, the pump should also
normally be in the same enclosure.

Pump enclosures should be made to withstand the effects of weather and, as far as is
reasonably practicable, fire and/or explosion that may occur or impinge within the area in
which the enclosure is located.

Enclosures should also have mechanical strength and fire rating adequate to withstand the
calculated loading that may be experienced during the fire.

Each enclosure should contain only one prime mover and should be at a separate, non-
hazardous location on the offshore facility and as far as possible from any other enclosures.
In exceptional circumstances involving low levels of risk and high availability, enclosures
may contain more than one prime mover.

Due consideration should also be given to the protection of the pump unit against dropped
objects.

Each firewater pump prime mover should be provided with its own fixed fire protection
system where necessary. The type of fire protection system required for the different types
of firewater pump prime mover should be identified as part of the FES. (Due account should
be taken of the effect of extinguishant release on the unit).

The possibility of explosion and damage to the firewater pump units if hydrocarbon gases
migrate to the pump enclosure should be minimised. The preferred method is to ensure that
the pumps, prime movers, associated electrical services and any hot surfaces are unlikely
to be ignition sources.

A gas detector at the ventilation air inlet should be provided if it is shown that a gas cloud
could reach the inlet during an event. If gas is detected inside the ventilation air inlet, all
non-Zone 1 rated electrical equipment should be isolated and the fire pump electric starter
should be inhibited. If the pump has started and is operating, all non-emergency electrical
equipment should be isolated.

The pump unit should be capable of continuous stand-alone operation. Overspeed
protection should be fitted as detailed in EEMUA 107. Vibration protection, if fitted, should
not be allowed to trip the pump under emergency conditions.

Fire and gas detection in any other areas of the offshore facility should not affect the status
of a firewater pump nor should they inhibit the pump start facility.

Every attempt should be made to minimise the noise envelope generated by any firewater
pump unit when running under all load conditions. This is to ensure that personnel in the
firewater pump enclosures are not subjected to levels of noise that exceed the limits for
exposure as defined in local regulations or the Shell Safety Committee Publication “Noise
Guide”, whichever is the more stringent. Outside the firewater pump enclosures the noise
levels should also be as low as reasonably practicable.

Adequate drains should be fitted to permit general good housekeeping in the enclosure.

Firewater pump unit enclosures should be ventilated during non-operational conditions and
the HVAC "normal running" systems should supply air to the enclosure to maintain a
maximum temperature of 35 °C (95 °F) and a minimum positive pressure of 50 Pa (0.0073
psi). Extract ventilation should be via louvered pressure relief outlets to atmosphere.

If a diesel engine package provides engine air for cooling and combustion and is separate
from the normal HVAC system, then the fire/gas damper logic should be fully integrated
with that of the enclosure system. These separate systems should generally form part of
the Emergency Supply and/or firewater pump package(s) and should be powered from the
engine(s). However, the HVAC design may be required to include, in addition to the
package supply, engine cooling air inlets with fire/gas dampers interlocked with the engine
operation.
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Penetrations of the enclosure should not jeopardise its integrity and should use certified
type penetrations.

4.2.2.5 Firewater demand (see also 3.2.3.2)

The calculation or estimation of the design firewater demand, including the adequate
contingency figures for the largest fire area, should be in accordance with the requirements
of the FES.

4.2.2.6 Firewater pump sizing

Sizing of the firewater pump units should ensure that they are capable of supplying the
required flow and pressure effectively during credible simultaneous demands and that
excess demands do not damage the pumping equipment or draw down the system's
pressure to such an extent that it becomes ineffective.

4.3 OPERATION, CONTROL AND MONITORING

4.3.1 Requirements

A pump start feature shall be provided local to any firewater panel and at the HLO’s
position if helicopter services are provided.

A pump stop feature shall be local only. Except during testing, any alarms from pump
monitoring systems shall not automatically stop the fire pump.

The facilities required to shut down a firewater pump shall not require any external power.

A duty/standby selector switch shall be provided for the firewater pump system when more
than one pump is provided in addition to any selection logic from the fire and gas detection
system.

Pump control panels shall be provided for each firewater pump unit and the control of each
firewater pump unit shall be via its own individual controller.

The control panel shall monitor and annunciate the normal and malfunction status of the
firewater pump unit during stationary and operational states.

The control panel shall generate key signals and repeat annunciation at the Fire and Gas
Panel at the Control Point, and shall accept control signals from remote locations. The only
control signals from remote locations shall be “start” command, and “inhibit start” when
there is confirmed gas in the firewater pump area. See DEP 32.30.20.11-Gen.

The control requirements shall comply with NFPA 20, as a minimum.
432 Guidance
The following should be provided in the firewater pump system:

4.3.2.1 Utilities: Fuel, cooling water and cooling systems (if fitted) to enable continuous operation
for a prolonged period.

Firewater pump units, once started, should have the capacity for continuous stand-alone
operation,

e for the duration of the fire event or;
e aperiod to achieve safety, or;
e atime consistent with the endurance time of the TR.

Whatever approach is adopted for setting the minimum duration for the operation of the
firewater pump units, each diesel-driven firewater pump unit should be designed to
incorporate the following:

e  Be totally self-contained including all fuel storage, control and starting equipment,
to enable stand-alone operation for the duration of the incident, or for a period
determined by the results of evaluations.
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e Incorporate a water/water jacket cooling system fed by take-off from the firewater
pump discharge line. The cooling system should be independent of the diesel
engine enclosure ventilation system.

e If gas may reach a firewater pump enclosure a rig-saver device should be fitted to
each diesel engine driver for the firewater pumps to prevent the engines
overspeeding due to intake of gaseous hydrocarbons.

4.3.2.2 Starting facilities: Manual and automatic starting facilities capable of multiple start attempts.

Each firewater pump should normally be provided with starting facilities and arranged for
automatic start under normal operation. The automatic start should be initiated in response
to loss of standing pressure in the firewater main, or confirmed fire detection in any area
where firewater is required on the offshore facility.

Remote manual start should be provided at key positions such as the Control Point or
helideck and, where deemed necessary, via manual alarm call stations throughout process
areas.

If firewater pumps are located on separate bridge-linked platforms it may be impracticable
to start the firewater pumps sequentially. The start sequencing of the firewater pumps and
the location of pressure switches should be carefully considered to ensure reliable start-up.
These functions should be checked in detail during the commissioning phase of the project
and fully detailed in the Installation Operating and Maintenance Procedures.

For diesel-driven firewater pumps, there are three methods of providing starting facilities as
follows:

e Battery start: Unless specified otherwise, each set of batteries shall be rated for
twelve starts. Dual sets of batteries are mandatory and an automatic start
sequence should be arranged such that there are six starts, at minimum engine
cranking speed, interspersed with six rest periods each of fifteen seconds duration.

e Pneumatic start: Unless specified otherwise, engine starting shall be from
compressed air supplied to an air-driven starting motor. The air receiver should be
sized to provide twelve starts without recharging.

e Hydraulic start: The accumulator capacity should be sufficient for a minimum of six
starts. If the hydraulic system is a back-up to the main engine system, accumulator
capacity should be sufficient for a minimum of three starts.

If pneumatic or hydraulic methods are used, a feature for black start should be
incorporated. The speed of response in the event of gas cloud ignition should be
considered.

To enable the diesel firewater pump driver to start automatically in response to fire signals
from the Fire and Gas Panel, the diesel engine should be provided with primary and
secondary starting systems to maximise the probability of starting on demand. If dual
battery banks are fitted, these may be regarded as the primary and secondary automatic
start facilities with a back-up of a manually initiated hydraulic or pneumatic start.

For electrically driven firewater pumps, power availability at all times can be achieved by a
dedicated power source such as a diesel-driven alternator. If electric firewater pumps are
driven by the main generators, these should be dual-fuelled or a standby diesel generator
should be available. In any case, automatic change-over to diesel fuel or to a standby
generator should be ensured.
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4.3.2.3 Duty/standby selection: Selection switch located in the Control Point and locally at the
firewater pump panel.

4.3.2.4 Pump shut-down: There should be no automatic shut-down of firewater pump units. A
pump should only be shut down from its local dedicated controller.

4.3.2.5 Pump control panels are required to monitor the performance of the pump units during duty
and standby conditions and annunciate back to the Control Point for operator information or
action.

4.3.2.6 Pump tie-ins: Separate pump tie-ins to a separate section of the firewater ring main are
required to prevent common mode failure of supply and to enable off-line management of
the pump.

A dedicated overboard dump line and a firewater pump test line should be incorporated as
part of each pump tie-in. The open/closed status of the valves in the overboard dump line
should be indicated at the Control Point. The overboard dump line and test line may be
combined, provided full functions of both duties are achieved.

4.3.2.7 Pressure relief valves: To protect the pump discharge lines from over-pressure if the pump
shut-in head exceeds system design pressure.

4.3.2.8 Main surge control: To protect downstream pipe work and components from damage
caused by the hydraulic shock associated with start-up or shut-down.

If the fire main surge analysis identifies potential problems, surge control measures should
be considered for incorporation into the firewater pump tie-in design.

Consideration should also be given to the possible effects of water hammer on pump
shutdown. Diesel engines should incorporate an idle/cooldown cycle before stopping as a
means of preventing water hammer.

4.4 FIREWATER PUMP TESTING

441 Requirements

Each firewater pump shall have facilities for testing the control sequences and performance
characteristics. Facilities shall be arranged so that testing of a pump unit shall neither inhibit
the automatic start of other units nor the ability to deliver firewater if required to do so.

The fire pump shall perform at the minimum rated and peak loads as indicated on the
Manufacturer’s certified shop test characteristic curve, within the accuracy limits of the test
equipment.

A firewater pump test line shall be located in an area adjacent to each firewater pump
enclosure so that each firewater pump can be tested without affecting the integrity and
performance of the firewater main or other firewater pumps. The test line shall be
adequately sized and incorporate suitable devices to measure

o the rate of flow;

e net pump pressures;

e volts/amperes for electric driven pumps and,;
e speed, across the full firewater pump curve.

The tests shall also include response time.

For test tolerances refer to NFPA 20.
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5. FIREWATER MAIN

The requirements and recommendations in this section supplement those in (3).

51 GOALS

The overall goal of the firewater main is to provide a reliable and secure system to
distribute firewater to all firewater-dependent protection systems, on demand, at the
required pressures and flows.

Specific goals are:

e Goal 1: To ensure that firewater is distributed to all end users at the required
pressure and flow during reasonably foreseeable fire emergencies.

e Goal 2: To maintain the operability and integrity of the firewater main system
during maintenance and/or loss of a section of the main system without
impairment to the efficiency of the distribution to the end users.

e Goal3: To ensure that the firewater main system is of sufficient integrity that it
survives under fire emergency conditions and any explosion that may
precede a fire.

5.2 DESIGN
521 Requirements

The firewater main shall supply both the fixed firewater systems and manual fire-fighting
equipment, i.e. hydrants and hose reels, etc.

Adequate piping capacity SHALL [PS] be provided so that firewater is transported and
distributed effectively.

The survivability of the firewater ring main shall be maximised,

e by avoiding areas of high risk;

e by choosing resilient materials and;

e by making use of any form of protective shielding afforded by structural members.
The piping materials shall] be capable of operation in a safe and efficient manner when in

an exposed marine environment. Refer to (3.2.3.8) for guidance on materials.

The layout of the firewater main shall consider the requirements for access for maintenance
of equipment, valves and instrumentation.

If an offshore facility incorporates a drilling package, the package firewater main shall be
compatible with the facility’s firewater main.

5.2.2 Guidance
5.2.2.1 Layout

The firewater main should generally be designed as a ring or loop so that a firewater-
dependent system is supplied with firewater from two directions.

On multi-platform facilities the firewater main should be run as a separate loop around each
individual platform. A single interconnecting line, or lines, may be adequate between
adjacent platform firewater mains depending on pump locations. A block valve should be
incorporated at each end of each interconnecting firewater main.

Provision should be made for connections to allow temporary firewater hoses to run over
bridges to provide reduced firewater distribution if the primary firewater bridge link is out of
service (e.g. for maintenance).
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The routing of firewater mains through the following areas should be avoided if practicable:
e  Wellhead
e  Process plant
e  Gas compression
e Inthe path of explosion venting
e Areas containing electrical equipment.
In addition the firewater main layout should:

e  Be designed to allow for the maximum possible amount of onshore fabrication and
testing of large-diameter pipe work;

e  Minimise the number of interconnections and tie-ins that are required during
offshore installation activities.

When deciding whether to route firewater main risers inside or outside the accommodation
module, the need to protect external risers should be weighed against the difficulties of
inspecting internal risers and the consequences of leaks in internal risers.

To ensure a reliable supply to all firewater dependent systems and to minimise common
mode failures, each connection to the firewater main should supply only one system.

e However, up to three twin-outlet hydrants or hose-reels in a single area may be
supplied from a single branch connection to the firewater main, provided that there
are other hydrants or hose-reels that could be used to fight a fire in the same area.
These should be supplied by a separate connection to a different section of the
firewater main.

e Up to five hydrants or hose-reels may be supplied from a single connection to the
firewater main, if they are in different areas.

Two independent connections from different sections of the firewater main should feed
separate sub-main loops for each of the following services. If the sub-mains are within low-
risk areas and there are no maintenance concerns, then a single connection is acceptable.

e  The helideck firewater hydrant/foam system

e  The living quarters sprinkler systems

e  The living quarters hose-reel system

e  The drilling module firewater supply system.
5.2.2.2 Response time

The firewater distribution system, including the firewater pumps, should normally be
capable of supplying effective firewater upon demand within 30 seconds as required by
NFPA 15. Longer response times may be acceptable, but should be justified by the FES
and the relevant Performance Criteria.

5.2.2.3 Standing pressure

To make firewater available immediately upon demand, the firewater main should normally
be filled and pressurised. The means and the standard of pressurisation should be
determined by the system/facility requirements.

If the firewater main is charged with sea water and maintained at a standing pressure by
means of a pressurising line from the service water system, this pressurising line should be
tied into the firewater main with isolation valves provided between the tie-ins.

If the service water system is unable to meet the standing pressure requirements, or is not
considered suitable for the service, electric-motor-driven jockey pumps should be installed
to provide pressurisation.
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The capacity of the pressurising line and the pressure available should be such that a drop
in pressure caused by the operation of one fire hydrant does not cause the main firewater
pump to start. A demand in excess of one hydrant capacity should initiate the automatic
firewater pump start sequence.

On Normally Unmanned Installations (NUI), the firewater main may be normally dry,
provided a rapid response is still possible when firewater is required for hydrants and fixed
firewater systems.

5.2.2.4 Sizing
Sizing of the firewater main system should be based on:

e  The maximum reasonably foreseeable firewater demand for a single fire event (see
3.2.3.2).

The firewater main should be designed to supply the required volume of firewater
with any one section of it inoperative. In the case of a sub-loop or cross-over, it
should be assumed that the firewater is only available at one connection to the
firewater main so the sub-loop or cross-over should be sized to transfer 100 % of
the required loop firewater demand.

e Tolerable pressure drop within the system (maximum allowable water velocity for
the selected piping material).

The maximum allowable water velocity for such piping is usually based on material
erosion considerations for continuous flow duty. Higher velocities may be permitted
in view of the exceptional usage of firewater and so smaller pipe sizes may be
used. Other considerations such as pressure drop affecting firewater pump head
and pipe rating may prevent the use of the maximum allowable velocity.

e  The required outlet pressure, especially at the most hydraulically remote location.

In the event of a fire in any one area, the pressure and flows available from the
firewater pump configuration to hydrants, monitors, deluge and hand hose lines
local to the incident should be sufficient to control the fire. A minimum of 7.0 barg
(101.5 psig) for monitors and 3.5 barg (50.8 psig) for hydrants should be available
for equipment in areas not protected by deluge. Flowing pressure requirements for
hose lines and deluge systems should be determined by their designed pressure
requirements.

The pressure switch should be set high enough such that the firewater pump starts
at the duty point of the jockey pump, to avoid unnecessary starting of the firewater

pump.
e  The hydraulic performance of the system.

The hydraulic performance of the firewater main should be analysed to establish
that an hydraulically balanced system has been designed.

The calculated system demand at each tie-in point to the firewater main should be
used to analyse the firewater distribution system characteristics.

The hydraulic analysis of the firewater main performance characteristics should be
performed in conjunction with the hydraulic analysis of deluge firewater systems
and other systems/equipment served by the firewater main.

5.2.2.5 Protection from freezing

One of the methods available to protect the firewater main system from freezing is to
provide an overboard firewater dump at the end of the firewater main opposite from the sea
water pressurisation inlet. The overboard dump should be sized to establish a small flow in
the ring main and controlled in such a way that the firewater pump does not kick-in during
its operation. The dump should be arranged for automatic actuation and isolation.
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5.2.2.6 Interface with drilling package

Interfaces between the facility firewater main and the drilling package firewater main may
require the use of suitable flexible, fire-resistant and abrasion-resistant hoses.

5.2.2.7 External supply

The firewater main should be connected to an external water supply to provide a source of
firewater during major maintenance, construction and commissioning work, especially when
the fixed firewater pump systems are not available or have reduced capacity.

At least one auxiliary tie-in connection should be considered. This allows connection of an
external firewater supply from a flotel or multi-functional service vessel. Such connections
should be full-bore, flanged and blanked.

The tie-in connections should be easily accessible to the external water supply units, for
example near the bridge landing point for a flotel.

5.2.2.8 Connection with service water system

If sea water pumps are used either as back-up fire pumps or as dual purpose pumps, a full-
bore connection sized for the maximum water demand should be provided between the
firewater main and the service water system.

e The connection should be isolated by a normally closed block valve that is
automatically actuated on demand and controlled from the Control Point. The block
valve’s position should also be indicated at the Control Point.

e The connection should incorporate a non-return valve to prevent the flow of water
from the firewater main to the service water main on occasions when the isolation
block valve is open. The non-return valve should be arranged to ensure that
contamination of the firewater main from the sea water system is not possible.

5.2.3 Maintenance and monitoring
5.2.3.1 Isolation and valving

The firewater main should have isolation (or sectioning) valves that divide the main into
sections to allow maintenance work.

Local position indication and remote actuation of the isolation valves may not be necessary
if there is a system of work control that provides information on the position of key isolation
valves at the Central Control Point.

Access for maintenance and inspection should be provided from deck level, if practicable,
or alternatively from permanently installed platforms.

Extended stems for operation of isolation valves in firewater mains running below a main
deck level should be provided where required. Chain-operated valves may be used for
valves that only serve a maintenance function.

Isolation valves should also be used to retain a supply for firewater systems and essential
users following damage to a section of the main. Remote position indication and actuation
should be provided for valves that perform this safety-critical function. Chain-operated
valves should not be used for this function. System performance outside the damaged
section should not be seriously impaired.

Use of large numbers of sectioning valves should be avoided in order to minimise
maintenance requirements.

Each branch connection to the firewater main should be provided with isolation valves
located in an accessible position as close as possible to the firewater main itself. This
requirement may be relaxed for branches where an operating valve to a firewater system is
installed within approximately 5 m (16 ft) of the firewater main.
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5.2.3.2 Corrosion protection

The firewater main system should be designed to minimise external corrosion and inherent
internal corrosion/blockage, preferably by using materials that are inherently resistant to
external and internal corrosion.

If metal piping is used for the firewater main system, the following recommendations are
generally applicable:

e Each section of the firewater main, between sectioning valves, should be bonded to
the installation earth system via sacrificial links;

e Dissimilar metal interfaces that cause galvanic corrosion should be avoided. In
cases where dissimilar metal interfaces are unavoidable and one side of the
interface is a relatively small component (e.g. sprinkler head), this component
should be made of the more noble material.

e For existing systems with dissimilar metal interfaces between large components,
disposable spool pieces of the less noble material shall be incorporated into the
system. The spool pieces should be regularly inspected by ultrasonic wall thickness
checks and replaced when necessary.

5.2.3.3 Monitoring devices

A minimum of two pressure transmitters should be fitted to monitor the firewater main
standing pressure. On bridge-linked facilities, at least one pressure transmitter should be
located on the firewater main on each facility.

Pressure transmitters should interface directly into the firewater pump panel to start the
pump.
All transmitters should be monitored at the Control Point.

For pressurised systems, an automatic firewater pump start sequence should be initiated
when a pressure drop of typically 1.0 to 2.0 barg (14.5 to 29.0 psig) from the firewater main
standing pressure is detected.
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6. FIREFIGHTING EQUIPMENT
The term fire-fighting equipment covers the following manually operated items that have
different basic functions:
e Hydrants: water outlets to be used with discharge equipment.

e Hose reels, hose lines: water or foam application by totally manual means.

e Monitors (fixed and portable):  water or foam application through devices of which
the output can be controlled and directed by
manual means.

The requirements and recommendations in this section supplement those in (section 3).

6.1 GOALS

The overall goal of fire-fighting equipment is to combat fires by the safe application of
firewater or water-based extinguishing media using manually controlled equipment.

Specific goals are:

. Goal 1:  To locate hydrants and ancillary fire-fighting equipment so that they are
accessible during fires.

. Goal 2: To provide hydrant outlets and fire-fighting equipment that can be
operated safely and efficiently.

o Goal 3:  To ensure that relevant ancillary equipment for use with hydrants is
readily available.

. Goal4: To ensure that personnel are aware of the use and limitations of
hydrants and the discharge equipment they serve.
6.2 DESIGN
6.2.1 Requirements

Hydrants shall be provided on an offshore facility so that water is available when required
for fire-fighting by means of manually deployed discharge equipment.

Hydrants shall be of a sufficient size and number to provide the required flows and
pressures for any manually deployed water discharge equipment to be operated from them.

Hydrants shall be designed so that personnel using them are not compelled to handle
equipment at excessive operating pressures.

The hydrant outlets shall be compatible with couplings on hoses and all discharge
equipment that may be connected to them.

Hose reels, hose lines and monitors shall be provided so that they can be manually
deployed safely, quickly and effectively in any areas where they are required.

All discharge nozzles on hose reels, hose lines and monitors shall be specifically designed
for fire fighting duty and sized for safe handling and appropriate discharge rates.

Discharge nozzles on hose lines, hose reels and monitors shall be of the adjustable type
allowing both spray jet and straight stream application of water or foam if unaspirated foam
is required.

Portable and/or fixed foam and/or water monitors shall be provided as required to give
primary active fire protection where

e itis impractical to install other suitable systems or;

e to supplement other active fire protection systems (e.g. deluge, sprinklers).
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