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PREFACE

PETRONAS Technical Standards (PTS) publications reflect the views, at the time of publication, of
PETRONAS OPUs/Divisions.

They are based on the experience acquired during the involvement with the design, construction,
operation and maintenance of processing units and facilities. Where appropriate they are based on,
or reference is made to, national and international standards and codes of practice.

The objective is to set the recommended standard for good technical practice to be applied by
PETRONAS' OPUs in oil and gas production facilities, refineries, gas processing plants, chemical
plants, marketing facilities or any other such facility, and thereby to achieve maximum technical and
economic henefit from standardisation,

The informaticn set forth in these publications is provided to users for their consideration and
decision to implement. This is of particular importance where PTS may not cover every requirement
or diversity of condition at each locality. The system of PTS is expected to be sufficiently flexible to
allow individual operating units to adapt the information set forth in PTS to their own environment and
requirements.

When Contractors or Manufacturers/Suppliers use PTS they shall be solely responsible for the
quality of work and the attainment of the required design and engineering standards. In particular, for
those requirements not specifically covered, the Principal will expect them to follow those design and
engineering practices which will achieve the same level of integrity as refiected in the PTS. If in
doubt, the Contractor or Manufacturer/Supplier shall, without detracting from his own responsibility,
consult the Principal or its technicat advisor.

The right to use PTS rests with three categories of users :

1) PETRONAS and its affiliates.

2) Other parties who are authorised o use PTS subject to appropriate contractual
arrangements.

3) Contractors/subcontractors and Manufacturers/Suppliers under a contract with
users referred to under 1) and 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,
PETRONAS 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 PTS, combination of PTS or any part thereof. The benefit of this
disclaimer shall inure in all respects to PETRONAS and/or any company affiliated to PETRONAS that
may issue PTS or require the use of PTS.

Without prejudice to any specific terms in respect of confidentiality under relevant contractual
arrangements, PTS shall not, without the prior written consent of PETRONAS, be disclosed by users
to any company or person whomsoever and the PTS shall be used exclusively for the purpose 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 PETRONAS. The copyright of PTS
vests in PETRONAS. Users shall arrange for PTS to be held in safe custody and PETRONAS may at
any time require information satisfactory to PETRONAS in order to ascertain how users implement
this requirement.
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INTRODUCTION

SCOPE

This PTS specifies requirements and gives recommendations for fire-fighting vehicles and
fire stations.

This is a revision of the PTS of the same number dated December 1999. A summary of the
main changes since the last edition is given in (1.5).

In Part Il of this PTS proposals are given for a number of basic fire-fighting vehicles
equipped with a selection of fire-fighting systems,; these vehicles are illustrated in the
Standard Drawing series S 88.1xx. If the types of fire-fighting vehicles required are not
included in this PTS, a combination of the various facilities described should be considered.

Part |1l of this PTS covers the design of fire stations. Typical layouts are included for a small
to medium size onshore location and a large onshore location, see Appendices 1 and 2.

Excluded from the scope of this PTS are rapid intervention vehicles and fire-fighting
vehicles used on airfields under International Civil Aviation Organisation (ICAQ) regulations
(refer Part Il 1.1), fire-fighting vehicles with a water tank, and fire-fighting vehicles with
hydraulic booms. Experience indicates that the large capital expenditure required for a fire-
fighting vehicle with a hydraulic boom is not justifiable. The pre-incident plans, on which
such a justification should be based, often indicate that fixed fire-fighting systems are the
more cost effective solution. The resulting remaining risk can almost always be covered by
other means, e.g. stationary monitors.

For typical airfield fire-fighting vehicles reference is made to IACO Document 9137-AN/898
and the UK Civil Aviation Authority (CAA) document CAP 168.

DISTRIBUTION, APPLICABILITY AND REGULATORY CONSIDERATIONS

Unless otherwise authorised by PETRONAS, the distribution of this document is confined to
companies forming part of or managed by PETRONAS, and to Contractors and
Manufacturers/Suppliers nominated by them.

This PTS is intended for use in oil refineries, chemical plants, gas plants, and, where
applicable, in exploration and production facilities.

If national and/or local regulations exist in which some of the requirements are more
stringent than in this PTS, the Contractor shall determine by careful scrutiny which of the
requirements are the more stringent and which combination of requirements will be
acceptable as regards safety, economic and legal aspects. In all cases the Contractor shall
inform the Principal of any deviation from the requirements of this document 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 with the object of obtaining
agreement to follow this document as closely as possible.

DEFINITIONS

The Contractor is the party which 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 which manufactures or supplies equipment and
services to perform the duties specified by the Contractor. Except where modified (e.g.
'chassis manufacturer’, 'superstructure manufacturer', etc.) the term Manufacturer is
intended to mean the party receiving the order from the Contractor and who retains
responsibility for the performance of the completed fire fighting vehicle.

The Principal is the party which initiates the project and ultimately pays for its design and
construction. The Principal will generally specify the technical requirements. The Principal
may also include an agent or consultant authorised to act for, and on behalf of, the
Principal.
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The word shall indicates a requirement.
The word should indicates a recommendation.

CROSS REFERENCES

Where cross-references to other parts of this PTS are made, the referenced section
number is shown in brackets. Other documents referenced in this PTS are listed in (Part

V).

SUMMARY OF CHANGES

This revision has been essentially only editorial, with no significant technical changes.
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FIRE-FIGHTING VEHICLES

FIRE APPLIANCE SIZING

The determination of required volumes of foam concentrate, dry chemical powder and
water shall be based on the credible fire scenarios (see PTS 80.47.10.30)

Bearing in mind the available number of vehicles, the required volumes for each vehicle
shall be indicated in the requisition. It is the Manufacturer's responsibility to engineer an
appliance covering at least these volumes while at the same time meeting all other
requirements of this PTS.

If no volumes can be determined, the figures mentioned in this PTS may serve as
guidance.

Any fire-fighting vehicle (other than foam tankers) is simply a chassis/cab with a block
(superstructure} mounted behind. There are cbvious limitations on the quantities of foam,
water, dry powder and response equipment that can be carried on any chassis, no matter
how large this may be. It must be noted that the larger the chassis, the greater the cost.

Manufacturers of fire vehicles can only realistically provide vehicles within the weight and
size limits of particular chassis, even if custom made. Therefore, even though credible
scenarios identify a very large guantity of, for instance, foam concentrate for a particular
incident, it will not normally be practical or cost efficient to try to carry all of this on a
number.of fire-fighting vehicles. Tank trailers, tankers or portable plastic 1 m® containers
are all options to be considered when reviewing how to supply the extinguishing agents for
a particular scenario.

Additionally, although it is possible to have a crash rescue vehicle which can also serve as
a prolonged foam pumper for process area or tank fire incidents, such a vehicle would have
to be a hybrid. This hybrid would be very large and very costly, and would obviously not be
available for full time service at an airfield or elsewhere since it would be expected to
respond to two very different types of incident. Thus, if an airfield vehicle is required, it
should be so specified and if an industrial or municipal vehicle is required, it should likewise
be specified as such.

This PTS provides guidance as to what may be typically carried on firefighting vehicles,
other than airfield crash rescue vehicles which have a mandatory load requirement.

For guidance on the specification of typical fire-fighting vehicles generally used in
exploration and production installations, reference is made to EP 86-0963 and EP 86-0937.
If the Fire Safety Assessment indicates that a fire-fighting vehicle is required with a water
tank, these EP reports should be used for further guidance.
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THE VEHICLE

The fire-fighting vehicle shall censist of a chassis with a superstructure, and it shall be
designed for industrial purposes with an axpected lifetime of 20 years and in accordance
with local authority regulations.

To be able to negotiate site roads the maximum vehicle width shall be 2.5 m. For safety
purposes the vehicle's sides shall be equipped with obstacle reflectors.

The vehicle shall function primarily on a fire water circuit {from hydrants) with a pressure of
6-16 bar (ga), see PTS 80.47.10.31 Certain vehicles shall, however, also be provided with
facilities and equipment for suction from cpen water.

The vehicte shall be suitable for use in areas specified by the Principal, with allowance
being made for constraints such as weight limits on public and pipe track bridges and
overhead height restrictions.

The vehicle shall be designed ergonomically for the size of the people who will operate it.

The vehicle shall be able to carry all of the equipment specified in the requisiticn and to tow
at the same time a trailer with a mass of atleast 5 t.

The Principat shall specify whether local traffic reguiations govern for overall weight, axle
weight, power/weight ratio, lighting etc.

Static calculations for axle/wheel load, centre of gravity and tilting stability shall be made
and shown to comply also with the chassis manufacturer's requirements.

The vehicle shall be of open construction to assist visual inspection, maintenance and
repair. The equipment used for water/foam systems shall be located so that it will be readily
accessible. Fire-fighting systems shall be simple and easy to operate, to facilitate training of
personnel and use in an emergency.

The angle of approach and departure (refer NFPA 1901) shall be at least 15°, Assuming the
lowest point of the vehicle is the underside of the differential housing bowl, the clearance
from the road surface shall be at least 300 mm.

Mechanical, electrical, pneumatic and hydraulic components shall be installed so that
dismounting or repair is not obstructed by the chassis structure or any other component,
and electrical wiring and pneumatic tubing is not damaged while operating the vehicle. The
electrical system shall be dust proof and waterproof (see 2.8),

Installation drawings (Process Engineering Flow Schemes, General Arrangements, tank
details, etc.) of the water, foam and dry chemical powder systems, indicating the location of
the flanges, connections, valves, drains, efc., shali be provided by the Manufacturer for
approval and comments by the Principal. Storage cabinet lay-outs shall be included.

Monitoring inspection during construction shall, if specified by the Principal, be carried out
by the Principal. Road tests and performance testing of all fire-fighting systems shall form
part of the final inspection for acceptance prior to delivery (5).

Manufacturer's proposals shall indicate any deviations from the requirements given in this
PTS. For the Manufacturer's guidance the quotation requirements are listed in {9).
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CHASSIS, STEERING AND BRAKES

The chassis shall be of a standard commercial type, commonly available and
serviceable in the country of destination, with spare parts locally available. The chassis
shall consist of a steel structure.

The chassis shall be provided with towing connections at the rear and at the front; the
additional forces when these connections are used shall be considered in the design.

In order to negotiate street corners on site, the chassis should have a wheel base of no
longer than approximately 4 m.

A single rear axie should be fitted, unless local regulation limits on axle loading make a
double rear axle necessary. In the latter case, a non-retractable dual rear axle shall be
fitted.

The choice of suspension shall reflect the vehicle's condition of being continuously fully
loaded.

The transmission shall drive a rear single axle only, unless the Principal specifies that
both front and rear axles are to he driven. It should be possible to lock all differentials to
assist driving in difficult terrain conditions.

Steering shall be hydraulically power-assisted; left or right hand drive.

The brake system shall be of the positive air type and should be equipped with an Anti-
locking Brake System (ABS). The air pressure shall release the brakes no more than 30
s after the engine has started, even if a trailer is connected. The braking system shall
comply with United Nations agreement E/ECE/324-E/ECE/TRANS/S05 - Addendum 12,
Regulation 13.

The compressed air system shall be of sufficient capacity to supply air for all fixed-
installed systems on the vehicle. To keep the brake system pressurised a 1/4-in,
connection for an external air supply shall be provided at the rear of the vehicle. The
connection shall be of the quick connect type with a drive-away/pull-out facility; the body
material shall be of aluminium brass or stainless steel,

The chassis shall be equipped with:

- wheels, fitted with radial tyres suitable for wet roads or, if specified, suitable for off-the-
road conditions, and mud flaps (front and rear);

- fueltank, 200 litres minimum capacity, able 1o be refilled during operation;

- air pressure vessel, fitted on the inside of the chassis if necessary to provide space for
lockers or other superstructure details;

- stabilisers on front and rear axles;

- spare wheel, tools and jack {to be supplied as standard equipment but not carried on the
vehicle unless specified in the requisition};

- 24 V battery system - two 12 V/110 A h {minimum) batteries in series;

- main battery switch, double pole type, operated from the inside and the outside of the
cabin:

- pneumatic braking connections in accordance with 1SO 1728:

- asocket for traiter lighting in accordance with ISO 1185.
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ENGINE

The vehicle shall be driven by a diesel engine which is also capable of providing power
to the installed water/foam system when stationary. The diesel engine should he a 6
cylinder and it shall be provided with:

An adequate cooling system of sufficient capacity to prevent overheating e.g. during
stationary use in tropical areas in conjunction with prolonged fire fighting under full
operational conditions of both water and feam pumps (maximum ambient temperature
shall be specified by the Principal). The cooling fluid shall be a high-efficiency cooling
medium with an anti-corrosion additive.

If specified, an electric heating element, with a thermostat in the cooling system, to
facilitate immediate optimum performance upon starting the engine in extremely cold
conditions.

A synchro-mesh gearbox or, if specified, an automatic gearbox with an oil cooler. The
gearbox shall be fitted with a swiich to operate the reversing lights and an on-off buzzer
when reverse gear is engaged. If an oil cooler is to be supplied, a connection for a
temperature indicator shall be provided.

A Power Take-Off (PTO) transmission for the water booster pump.

A PTO transmission for the foam pump, unless the pump is driven from a different
source,

PTOs shall be electrically or pneumatically engaged from the driver's cabin and, if
specified, from the operating panel. Manual engagement of the PTO may be specified if
required.

The PTOs shall be selected to transmit the torque and power required by the booster
and foam pumps when rotating at the required engine speed with all discharge branches
completely open. A duplex PTO may be used to drive the water booster and foam
concentrate pump.

NOTE: Particularly in conjunction with an automatic gearbox, a "fool-proof’ logic control device shall be
installed {c ensure:

parking brake is applied before engaging PTO;
engine speed is at correct level before engaging any of the PTOs;

proper engaging sequence to engage and to disengage PTOs.
An RQV regulator (automatic revolution regulator).

An exhaust pipe, with spark arrestor(s} of an approved type, which should be located in
front of the front wheels or directed vertically upwards behind the cab and in such a way
that it complies with local regulations.

An automatic overspeed protection of an approved type for the diesel engine, by means
of an automatic shutdown valve in the air intake system. This protection shall shut down
the engine in the event of intake of flammable gas.

Dust filters for the engine's air intake shall be specified in the requisition (for desert or
unusually dusty areas).

NFPA 1901 shall be used as guidance for minimum acceleration and top speed
performance requirements.
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CABIN

General

The framework of the driver's cab shall be of metal construction, covered tightly on the
outside with metal plate. If specified, a ventilation hatch in the rocf shall be provided.

The framework shall be mounted on shock absorbers and be of such construction that
harmful stresses will not occur during normal use.

To ensure that the crew will be offered maximum protection in case of an accident, the cab
should comply with the United Nations Agreement E/ECE/324-E/ECE/TRANS/505):

- Protection of the Occupants of the Cab of a Commercial Vehicle (including roof and rear
wall strength: Addendum 28, Regulation 29;

- Strength of Seats, their Anchorage and Head Restraints: Addendum 186, Regulation 17
{vehicle type M1 {0 be read as vehicle type N3);

- Safety Belt Anchorage: Addendum 13, Regulation 14;
- Safety Belts: Addendum 15, Regulation 186.

Adequate measures shall be taken to strengthen the doers and door frames in case of a
side-on collision.

Consideration shall be given to protection of the cabin during a roll-over.

The maximum noise level in the cab (under full load conditions) shali be maximum 85 dB{A)
as measured in accordance with 1ISO 5128,

Floor

The floor of the cab shall be treated with an anti-resonance material. The floor of the
driver's compartment shall be covered with a fixed rubber-type material, the top coat of
which shall be non-sliding, wear resistant and water repellent.

Doors

The cab shall be provided with two doors, constructed and suspended in such a way that
they provide easy access into and out of the vehicle for the crew in 'turn out' clothing.

The doors shall be treated internally with an anti-resonance material and be protected with
an anti-corrosive coating.

The windows shall be weatherproofed with rubber strips.

There shall be drain holes in the bottom of the doors. The door handles shall be made of
non-corrosive material and they shall not protrude or have openings facing forward.
Windscreen

The windscreen shall be of laminated safety glass with the upper 20-30% tinted either by
integration or by means of a self adhesive strip, The driver shall be given as wide a view as
possible from the cab to all sides. The windscreen shall be fitted with at least two wide arc
wipers having two speeds, and an electrically operated screen washing system with at least
two nozzles.

Sunscreen and sunshades
The driver's cab shall be fitted with a sunscreen fitted along the top of the windscreen on
the outside. Two adjustable sunshades shall be provided on the inside.

Mirrors

The cab shall be equipped with driving mirrors on the right and left sides of the vehicle plus
a parking mirror on each side. The mirrors shall be adjustable, free from vibration and
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fastened in such a way that they cannot move out of position under normal driving
conditions.

Steps
The steps of the cab shall not protrude outside the vehicle width. They shall be made of
non-corroding material and have a non-slip surface (not rubber).

Front seats

The driving cab shall have seats for 3 persons unless otherwise specified by the Principal,
covered with heavy-duty leatherette. The seats shall be fitted with inertia reel safety belts,
fixed at 3 points for the outer seats and fixed at 2 points for the middle seat.

Lighting and siren

All lighting shall conform to applicable local standards, to suit right-hand or left-hand drive
as required and be installed as follows:

- an internatl light {minimum 15 W) with on-off switch, fitted in the roof of the cab; it shall
also operate when the doors are opened;

- amap reading-light fitted to the dashboard next to the driving seat;
- one iong-range search light at the front of the vehicle;

- twin reversing lights at the rear of the vehicle, operating automatically on selection of
reverse gear,

- floodlights;

- revolving beacons with halogen bulbs, the colour of the beacon to be specified by the
Principal;

- searchlight;

- fog lamps with protectors against flying stones, fitted at the front of the vehicle if
required.

A two-tone siren shall be provided.

Ventilation

Air vents shall be distributed across the width of the dashboard in order to demist the
windscreen and windows of the front doors. The vents shall have adjustable outflow
openings on the left-hand and right-hand side of the dashboard. The vehicle shall be fitted
with a blower having at least two speeds. For tropical climates, a high-capacity ventilation
system shall be provided.

Heating

The cab shall be equipped with an adjustable heating system capable of achieving and
maintaining a temperature of 15 °C £ 2 °C inside the cab within 20 minutes, even when the
outside temperature is -15 °C.

For extremely cold (e.g. arctic) climates a heating system shall be provided which is
independent of the engine.

Cooling

If prolonged driving is required under tropical/desert conditions, the installation of a
standard air conditioning unit shoutd be considered; if installed the air conditioning unit shall
use a cooling medium with minimum or no ozone depletion potential. If an air conditioning
unit is installed, a battery and alternator with increased capacity are likewise required, The
air conditioning should be an integral part of the engine design rather than a stand alone
unit mounted on the roof of the cab which may obstruct the stream discharged from an
overhead monitor,
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Dashboard

Notwithstanding the switches supplied by the chassis manufacturer the dashboard
shallcontain switches for the following:

- revolving beacons and siren;

- fog lamps, if required,

- floodlights;

- compartment/cabinets lighting (as a master swiich),

- map reading-light;

- switch for heating element in the cooling system, if applicable;

- electrical main switch {inside the cab with a second switch outside for emergency use);
- engaging PTOs.

The function of each switch shall be indicated in white text and symbols engraved on black
plates in the language or in symbols as specified by the Principal (ref. ISO/DIS 10085),

The dashboard shall also contain indicators for the following:
- engine cooling water temperature;

- lubricating oil pressure;

- fuel tank levet;

- charging current;

- brake air pressure,

- engaged signal for each PTQ.

Portable search light

Two portable search lights (500 W) shall be installed in the cab. The lights shall be suitable
to operate in a Mazardous Area classified as Zone 1 {refer to I1P-15). The automatic
charging device shall be connected to the vehicle's electrical system.

Mud guards

A mud guard and a mud flap shall be fitted to each wheel. The underside of the
superstructure shall not be used as a mud guard.

Mobile radio

Sufficient space shall be provided to install a rack containing a mobile radio. The Principal
shall specify the make and type of radio and its required voltage (refer to PTS 32.71.00.10)
and the required dimensions of the rack.

A cable shall be installed to provide electrical power from the appliance battery to the radic.
In addition, a cable shall be installed to connect the radio to the remote handset and
speaker located at the rear water/foam operating panel (refer 3.2.9).

The aerial shall be installed on the cabin roof for optimum performance.
A dedicated loudspeaker shalt be installed in the cabin.

The hand-held microphone shall be equipped with a push-to-talk button.
The radio set and microphone shall be within reach of the driver.
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EXTENDED CAB

General

The extended cab should be made in two separate sections, comprising a tilting standard
driver's cab and a crew compartment, fixed to the chassis.

If the crew compartment is constructed immediately behind the driver's compartment, an
elastic seat shall be fitted between the rear wall of the tilting driver's compariment and the
front wall of the fixed crew compartment. This seal shall be draughtproof and waterproof
under any driving condition, and the permissible sound level within the cab shall not bhe
exceeded.

In modern designs, crew compartments are often integrated in the superstructure (3.7)

The roof of the crew compartment should be covered with aluminium ribbed sheet and be
strong enough to carry at least one person in case a top-mounted monitor is provided,

The compartment shall be fitted with doors, and a two-way communication system with the
driver shali be provided.

Seats

The Principal shall specify the required opticn, depending on the number of crew.

Examples of options are:

- one bench (4 seats),

- one bench and two separate (folding) seats;

- two benches (8 seats).

All seats should be of the padded jump seat design with head rests and shall be equipped
with seat beits, see (3.5.1).

Mounting brackets for breathing air apparatus

The construction and attachment of brackets for breathing air apparatus shall be robust and
be fitted in such a way that brackets and apparatus do not break loose during maximum
braking retardation.

The location and number of the mounting brackets and type of equipment shall be specified
by the Principal.
Floor

The floor of the crew compartment shall be covered with chequered aluminium plates or
other equivalent non-slip material,
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SUPERSTRUCTURE

The equipment compartments, foam tank, pump, and powder units shall be attached to the
chassis beams by a method which will ensure flexibility of the body work superstructure and
goad road grip for the wheels. Modular design concept superstructures are available on the
market.

The interface of the superstructure/body mounting frame and chassis shall conform to the
specification of the chassis manufacturer,

Cabinets of minimum depth 550 mm shall be fitted for the storage of portable fire-fighting
equipment. Their number and size shall depend on the amount of equipment to be carried,
as determined by scenario assessments. If specified, all cabinets shall be closed by roller
shutters which are self-locking in any position or, if specified, hinged doors opening
upwards. Manufacturers should be requested to provide drawings of the proposed
compartment layouts and sizes for bid review.

Separate compartments with shelves shali be provided for the storage of individual fire
hoses; suction hoses shall be located in racks on top of the compartments. Taking into
account local ergonomic requirements, fixed or hinged steps and/or ladders shall be
provided for access to hoses and equipment. All cabinets and racks shall be self-draining
with the cabinet floors made of corrosion resistant material.

Generally all horizontal top surfaces (e.g. operating platforms and tank roofs) require
regular access. Therefore a railing (minimum height 300 mm) shall be provided around
surfaces such as top of cabinets, hose compartments and tanks.
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ELECTRICAL SYSTEMS

The vehicle shall be equipped with the following electrical systems, in accordance with
statutory regulations, and shall be dust and waterproof to at least IP 55 in accordance with
IEC 60529 and, if required, suitable for tropical conditions:

Plug and socket, 4-pole, for a battery charger, in accordance with DIN 72575. The plug
and socket shall be manufactured from an approved non-metallic material and be of the
puli-out-and-drive-away type, i.e. socket cover to be sawn off.

A wall-mounted, constant voltage type of battery charger shall be specified. It shall he
fitted with overload protection and an automatic cut-out device for controfling the
charging of the batteries. In addition, as close as possible fo both batteries' positive
terminals, a fuse shall be installed in each charging conductor. The socket shall be
located at the rear of the vehicle so that the plug is automatically pulled out of the socket
and falls to the ground if the vehicle drives away.

NOTE: The battery charger supplied shall be wall-mounted in the fire station. The electric supply shall be 110
V or 220/240 V, 50-60 Hz as specified by the Principal.

Lighting, installed over the water booster pump and positioned elsewhere so that all
gauges, operating handles, operating panels and their surroundings are properly
Hluminated. This lighting shall be switched on and off by a control switch in the driver's
cabin and alsc from the control panel for operations at the rear of the vehicle. The
lighting in the storage cabinets shall operate automatically when doors and shutters are
opened. Light fittings in compartments shall also be in accordance with IP 55 to IEC
80529, All light fittings shall be protected against mechanical damage.

Detachable floodlight (70W/24V) at each side of the driver's cabin, with plugs and
sockets. The sockets shall be 2-pole, screwed connections, in accordance with DIN
14690. Material shall be aluminium.

A red, or other colour if specified, reveolving beacon with

halogen lamp at left and right-hand side. installed on top of
An adjustable (from passenger position) searchiight. the driver's cab
A double-tone siren with a minimum noise level of 100 dB(A) at 5 m.

An amber, or other colour if specified, revolving beacon at the rear of the vehicle,
normally positioned on the left for left-hand drive vehicles.

Two adjustable floodlights, also to be used as reversing lights, at the rear.
NOTE: Working lights (floodlights and search lights) shalt be adjustable both horizontally and vertically.

A connection for trailer lighting, 24 V DC in accordance with SO 1185.

A connection with a 24-core, or as otherwise specified, screened cable for operating the
cab-mounted mobile radio from the operating panel.

All additional electric cables and wiring installed on the chassis shall be run in conduit.

The colour or identification code used for electric wiring shali be the Manufacturer's
standard unless otherwise specified by the Principal.

Audible reversing signal with appropriate octave band (refer to 3.2.10 and ISQ 7731},
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FIRE-FIGHTING SYSTEMS FOR INSTALLATION ON THE FIRE-FIGHTING VEHICLE

GENERAL

Depending on the application, the vehicle shall be provided with a water/foam system or a
dry powder system, or both. The minimum requirements for each system are given below.
When the vehicle is fully loaded with a full crew and the major items of equipment,

chemicals (and water), it shall be possible to add at least 500 kg of portable equipment,
without exceeding 95% of the permissible load on the chassis. The Manufacturer shall
provide the detailed load calculations for the vehicle and for each axle, so that compliance
with the above requirement can be checked. For some vehicles more than 500 kg of
portable equipment may be required.

The overall load shall be equally distributed over the front and rear axles and symmaetrically
distributed over the right and left-hand side wheals,

Under no circumstances may the rear axle be subjected to more than 75% of the total load.
In addition the centre of gravity of the fully loaded vehicle and the corresponding static
tilting angle shall be calculated assuming no spring and no tyre deflection.

Under full load conditions the chassis shali be in the horizontal position, with an ailowable
upward deviation of 25 mm measured at the rear end of the chassis beam.

The Manufacturer shall also indicate the expected deviation in the loaded condition but
without the weight of water and foam.

The type of liquid hose couplings shall be specified in the requisition and should be
selected from the following:

- breechlock {Storz, NEN 3374 or DIN 143xx series, type to be specified in accordance
with local standards);

- instantaneous, in accordance with BS 336;
- American fire hose coupling thread (National Standard Thread, NST).

However, the couplings for suction from open water and for foam concentrate hose
connections should be breechlock (Storz).

Size for normat duties : 22 inch or, if specified, 65 mmFor suction from open water : 5 {or 6)
inch or, if specified, 125 (or 150) mm.

If blind caps are required, they should be non-metallic with two 3 mm drain/vent holes. Blind
caps shall be secured to the connectors {couplings) with plastic sheathed steel wire rope.

The Manufacturer shall provide a stainless steel identification plate with the following
information:

- order number,

- serial number;

- delivery date,

- Supplier's name and country of manufacture.

The plate shall be attached at the rear of the vehicle and be clearly visible.

Modifications to chassis members and/or to the drive angle of PTOs originally determined
by the chassis manufacturer shall be in accordance with the chassis manufacturer's
instruction, unless otherwise approved by the Principal.

During all stages of the engineering process due attention shall be paid to ergonomic
aspects in relation to the various modes of operation.
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FIRE-FIGHTING WATER AND FOAM SYSTEMS

General

The water/foam system shall include at least the following modes of operation.

Water supplied from hydrants through the vehicle manifold, by-passing the booster
pump, with the addition of foam concentrate.

Water supplied from hydrants via the booster pump to the discharge connections, with
the facility to add foam concentrate at each individual discharge connection.

If required, water taken by suction from open water, via the booster pump, to the
discharge connections, with the facility to add foam concentrate at each individual
discharge connection.

Each discharge connection shall be suitable for water and for foam solution.

Foam concentrate shall be added via proportioners in each individual discharge
connection. The foam concentrate percentage shall be manually adjustable between 0
and 6%, whereby the automatic balanced pressure control foam proportioning shall be
equipped with a manuat override {by-pass). However, variable flow-rate foam systems
based on induction of foam upstream of the water pump (around the pump system) may
be specified for locations where only a low pressure fire main system is available.

Delivery of foam concentrate under pressure from the foam concentrate tank fo fixed-
installed systems (e.g. inductor or storage facility).

If a water tank and foam concentrate tank are installed on the vehicle, the water, with or
without added foam concentrate, shall be passed via the booster pump to the discharge
connections,

If specified it shall be possible to drive the vehicle for a limited period with a speed of 5
km/h on a road of given slope (with an inclination to be specified by Principal), when
both the water and foam concentrate pump are operating.

The above design criteria shall be met by using approved equipment and components in an
efficient manifold arrangement.
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Water/foam capacities
The equipment and piping shall be selected and designed so that it will meet the
following requirements as a minimum:
TABLE 1
Water rate Water pressure Foam concentrate
Application Source of dm3/min bar {ga} dm3/min
water supply min, max.
1% 6%
min. _|max. Isuction |disch. Setting | setling
Direct from 400 7 800 16-12 {Note 2) 4 78 468
hydrants (by-
passing the
booster pump)
From hydrants 1400 |4 500 |8-12 11-16 4 45 270
via the booster gp;mi_?ead
15T,
pump 5 bar ga)
{Note 4)
Foam Sugtion from 400 2400 (15m 10 4 24 144
solution or  jopen water via suction
water the booster height
pump {Note 1)
{Note 3)
Suction from 400 2 400 |Atm. 10 4 24 144
water tank on
vehicle via the
booster pump
Foam - - 4 - 500
concentrate to
discharge
{16 bar {ga))

NOTES: 1. Suction from open water at a temperature of 15 °C specified at a suction height of 1.5m and
atmospheric pressure of 1035 millibar.

The Manufacturer shall specify the discharge rate and pressure at 3.0 m and 6.0 m suction height.

2. Piping component dimensions shall cater for a typical 2 bar (ga} pressure drop across the vehicle
at a flow of 7 800 dm3/min and a maximum inlet pressure of 10 bar (ga).

3. The priming system of the booster pump shall have a capacity such thaf at 3.0 m suction height
the booster pump will be fully operational within 25 s when a 6 m length of suction hose is
connected.

4. The Manufacturer shall state the minimum required vehicle inlet pressure in continuous boosting
mode to achieve a flow of 6 000 dm3min at an outlet pressure of 12 bar (ga).

The Manufacturer shall provide marked-up certified pump curves at the selected r/min
(engine pump speed) including the condition of fully open discharges. A list shall be
included to show the required power-r/min-torque in accordance with 1SQO 3046 for all the
specific conditions at rated flows and with fully open discharge.

The filling rate of the foam tank shall be at least 20 dm?¥/s.

The pump installation shall be airtight down to 0.2 bar (abs) with the priming pump stopped,
and 0.4 bar (abs) shall be maintained for a period of at least 2 min.

Foam control system

The foam proportioning system shall be designed so that foam agent can be added at each
individual discharge connection. The in-line proportioners shall have a minimum
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rangeability of 400 dm®min to 1 300 dm®min (but preferably 200 dm®*min to 1 500
dm®/min).

it shall be possible manually to set the foam percentage at zero and proporticnally between
1% and 6%. This should be continuous but in any case shall be in steps not greater than
1%. Therefore the proportioning valve shall be provided with a clearly marked scale.

The in-line proportioners shall be calibrated in the actual manifold on the vehicle as follows:
- calibration: at water rates of 400 dm’/min and 1 200 dm /min

- foam setting: normally 3% unless otherwise specified

- required accuracy: within 0 and plus 10% of nominal setting.

The Manufacturer shall provide a copy of calibration curves for the type of applied
proportioners which show the accuracy at 1, 2, 3, 4, 5 and 6% and indicate the effect when
used with foam agents of different viscosities such as fluoroprotein, film forming and
alcohol-resistant foams and multi-purpose (pseudo plastic/non-Newtonian) concentrates
(refer to PTS 80.47.10.32).

Water booster pump

The pump shall be of the centrifugal type, fitted at the rear of the chassis unless otherwise
required, and be installed in such a way that there will be no axial force on the driving shaft
when in operation,

The pump shall be driven by a PTO, have a separate automatic priming system and be able
to fulfil the characteristics given in Table 1. The pump shall also be provided with a filling
funnet in an accessible place.

The material of the pump casing and casing wear rings should be copper alloy to ASTM B
584-C8050C with impeller and wear rings of copper alloy to ASTM B 148-C 95800, or
approved equivalent.

The shaft material shall be Monel K-500, with an austenitic Cr-Ni stainless steel sleeve
(AISI 316), Colmonoy 6 coated. Proposed equivalent materials shall be subject to approval
by the Principal.

The Manufacturer shall indicate the direction of rotation and shall advise on the type of
glands and bearings and the material used as standard.

To safeguard the pump, a temperature controlled drain valve discharging to atmosphere
shall be installed in the line-up. The capacity shall be such that if all manual discharge
valves are closed, the water temperature will not exceed 60 °C under full load.

The Manufacturer shall provide a copy of the pump test curves,

Foam concentrate pump

This pump should be a positive displacement type and work independently (driven by a
PTO or other source) of the water booster pump. The pump shail be able to fulfil the
requirements given in Table 1 and be able to inject foam concentrate into the water stream
at a pressure of 0.1 to 0.7 bar above the maximum water pressure, delivered by either the
water booster pump or the fire water mains.

The pump shall also be able to transfer foam concentrate from drums or external storage
tank into the vehicle's foam concentrate tank, and vice versa. The line-up shall be provided
with a relief valve having a set pressure equal to the design pressure of the system and
discharging into the foam concentrate tank. The relief valve's capacity shall be sized to
handle the maximum flow with a fully blocked outlet.

Pumps, for foam concentrate transfer purposes only, shall comply with (10.3.1) and
{10.3.2).

The following foam concentrate pump material combinations shall be used unless other
material combinations are approved by the Principal:
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Housing Rotor Shaft
"Ni resist” D, cast iron "Ni resist” D, cast iron Staintess steel (AIS] 316)
Gunmetal Phosphor bronze Stainless steel (AISI 316)

The Manufacturer shall give the direction of rotation of the drive shaft, the type of glands
and bearings and the materials used as standard.

The Manufacturer shall provide a copy of the pump curves certified by an independent
institute.

Foam concentrate tank and accessories

The tank volume should be as large as possible, but shall at least contain the volume as
specified with a tolerance of 5%. In any combination of foam concenirate and water tank
the ratio shall be 1:10 unless otherwise specified,

The tank and all tank components shall be non-metallic. For design and construction, see
{3.9). In exceptional cases, a tank of stainless steel AlSI 316 L may be applied.

To limit liquid movement the tank shall be provided with sufficient internat baffles, the sizes
and spacing of which shall still allow for cleaning and inspection. The foam concentrate tank
shall have an expansion dome with a volume of 3% of the tank volume. The dome shall be
provided with a manhole of minimum diameter 500 mm, fitted with a quick-retease lock for
filling purposes,

The foam concentrate tank shall also be provided with two pressure/vacuum valves of
sufficient capacity, and with readily accessible hand-operated ball valves for tank emptying
and filling. The pressure/vacuum valves shall be installed on the expansion dome in order
to avoid them clogging due to splashing of the liquid in the tank (e.g. during braking}. Their
size shall be suitable for a filling rate of 20 dm®/sec.

An overflow outlet line shall be fitted, terminating under the vehicle and located so that the
foam concentrate will not fall on any part of the chassis.

The tank filling connections shall be provided with strainers. These connections and the
tank drain shall be fitted with hose couplings, having caps which should be nen-metallic and
attached by a plastic sheathed steel wire rope.

The tank shall be equipped with a level indicator (visible at rear of vehicle) and a low-level
audible alarm which will be activated when a remaining level of 10% is reached. For non-
Newionian concentrates (refer PTS 80.47.10.32) an electro-magnetic level indicator shail
be used. For Newtonian concentrates a hydrostatic level indicator may be used.

fndicators shall be well-supported and protected against damage.

All inlet and outlet connections shall be flanged to rating class 150 in accordance with
ASME B16.5. Flange requirements are described in (3.5.2).

The suction nozzle in the tank shall extend inside the tank to avoid pumping sediment
which may have settled in the tank bottom. The suction nozzle shall be provided with a
vortex breaker.

The tank shall be adequately supported, free-standing and be free to expand independently
of other parts of the vehicle.

The tank shall be shipped empty.

Line-up and piping design of the water/foam system

The line-up shall be in accordance with the relevant requirements for the specified vehicle.
Drain valves, vent valves and valved flushing connections shall be provided to ensure
proper flushing of all components.

The size of the piping shall be such that the velocity will not exceed 2.8 m/s in the suction
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lines and 6 m/s in the discharge and return lines.

All components and the piping shall be desighed for a minimum working pressure of 16 bar
{ga) and shall be able to withstand a test pressure of 1.5 times the maximum working
pressure. The piping shall be at least schedule 10 S.

System fittings, other components and piping shail be based on seamless stainless steel
type AISI 316 material, using flanged connections throughout in the main piping. With the
exception of non-metallic flanges the flanges may be solid stainless steel raised face or
carbon steel lap type with seamless stainless steel stub ends and welded on rings; the
flange facing finish shall be in accordance with ASME B16.5.

All hand-operated valves should be of the full bore ball type up to 3 inch and butterfly type
above 3 inch. The butterfly valves shall be flanged or wafer type valve bodies installed
between flanges. For sizes up to 2% in. valve bodies and trims shall be of stainless steei
type AISI 316L. Valves 3 inch and larger shall be carbon steel to ASTM A 216 grade WCC
or WCB with a maximum carbon content of 0.25%, and they shall have a trim of stainless
steel type AISI 316. For flanged carbon steel bodies, insulation gasket sets may be
required,

The flanges shalt have flexible graphite gaskets with tanged metal inserts (MESC 85.30.10)
and stud bolts to ASTM A 193 grade B7 with hexagonal nuts to ASTM A 194 grade 2H.

For welding requirements, see (3.4),

Material certificates in accordance with 1SO 10474 type 3.1.B shall be provided for all
pressure-cantaining parts.

The foam proportioners and the by-pass of the foam control valve shall be installed at the
rear discharge connections, be easily adjustable and have their settings clearly visible.
Maximum discharge connection elevation to be 1 200 mm above grade.

All valves shall be easily accessible and operable from the outside of the vehicle, and be
provided with engraved nameplates (black letters on white background) with a clear
functional description in the language specified in the requisition. In particular the "open”
position of the {tank) suction valve handles shall be clearly visible.

In addition, piping shall be provided with arrows, indicating the direction of flow. The colour
of the arrows shall be contrasting to the paint colour on which they are applied.

If instantanecus-type couplings to BS 336 are specified, the inlets shall be male and the
outlets shall be female, and each connector shall have a single twist release; National
Standard Thread (NST) type couplings shall have female swivel type inlets and male
outlets. The inlet and outlet connections shall be of copper alloy material.

All intet and outlet couplings shall be provided with engraved nameplates, having black text
on a white background.

An inductive-type flow meter shall be provided in the water p|pmg and it shall have an
accuracy of no worse than 5% over the flow range 400 to 8 000 dm®/min.

Manually adjustable water/ffoam monitor

The water/foam solution discharge rate should be approximately 2 000 dm’/min at a monitor
mlet pressure of 10 bar (ga) but may, unless otherwise specified, be up to typically 3 300
dm’/min. The minimum throw length at 10 bar (ga) shall be approximately 60 m for water
and 50 m for foam. Under these conditions no foam shall fall on the ground within 20 m of
the monitor.

if the discharge rate and throw trajectories are required to comply with a particular
standard, e.g. NFPA or ICAQ, this shall be specified in the requisition.

When operated as a water jet, the jet shall be able to reach the ground at 8 m distance from
the vehicle. When operated with low-expansion foam, with expansion ratios between 8:1
and 10:1, the foam blanket template shall be at least 4 m wide at the close throwing
distance.
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For loading distribution purposes the water/foam monitor shall normally be mounted at the
rear of the vehicle. From its storage point the monitor shall be able to rotate horizontally
through at least 330° in both directions. The monitor shall be able to rotate vertically down
to a depression of at least 30° and up to an elevation of at least 80°. The monitor shall be
provided with adjustable deflectors.

It is difficult to ascertain effective water/foam application from the traditional position behind
the monitor. A wireless monitor control facility may be considered when a side-on view is
necessary.

If required, the remote control drives shall be electric and the drives shall be compatibie
with the vehicle's electrical system. A radio receiver unit shall be installed on the vehicle in
order to operate the monitor from a portable control box (refer to PTS 32.71.00.10 for
avoidance of frequency interference). The control box, equipped with carrier straps, shall be
equipped with a battery providing electrical power for at least 1.5 hours. After use the
control box shall be stowed on the vehicle in an automatic charging device.

The control box shall provide the following functions:
- power on/off;
- battery condition indicator,;

- Joystick for integrated elevation and rotation control (elevation and rotation speed
approximately 12 degrees per second);

- open/close water supply valve;

- open/close foam concentrate supply;
- joystick for deflector control;

- joystick for pressure (rpm) control,

Each controller shall have its functions engraved in the mounting plate next to the
pertaining cantrolier location,

NOTE: Control boxes suitable for hazardous area zones are considered not justifiable, therefore the controf
box shall be equipped with a clearly legible warning sign having the following text:

"WARNING: SUITABLE FOR OPERATION IN NON-HAZARDOUS AREAS ONLY."

For back-up purposes the monitor shall also be operable manually. Position setting shall be
done by a lever or other acceptable methods; however, locking of the monitor in any
desired position shall be possible. In this case the operator shall stand on a fixed platform
with swing-down type handrails of height 700 mm to 900 mm. When swung down the
remaining railing height shall be at ieast 300 mm.

The water and foam supply shall be manually controlled and be operable near the monitor
on the platferm; a pressure gauge shall also be fitted near the monitor.

The monitor and the bearings shall be of copper alloy material. The barrel and deflector
shail be made of stainless steel, glass reinforced unsaturated polyester (refer to 3.5.1) or
aluminium.

NOTE: For trailer mounted water/foam monitors see PTS 80.47.10.32

The maximum height of the loaded vehicle, normally not more than 3 500 mm, will be
determined by the monitor; the maximum permitted height shall therefore be specified.
Operating and control panel - water/foam

The main operating and control panel shalt be mounted at the rear of the vehicle unless
otherwise required.

The panel shall be approximately 600 mm to 800 mm in width and consist of the following
groups. it shall incorporate as a minimum the following:

1. 'Wet' instruments (open panel plate)
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- water inlet pressure (pressure/vacuum),
- water discharge pressure;-foam discharge pressure,
- water/foam differential pressure.

in areas where freezing may occur, provisions shall be made to avoid freezing of
instruments and their impulse lkines during actual (outdoor) operations.

2. FElectrical instruments

- engine oil pressure;

- engine cocling water temperature;

- PTO oil temperature,;

- engine speed (rpm) and hours counter;
- rate of total water flow-discharge.

NOTES: 1. The hours counter shall operate only when the PTO is engaged.

2. Indicator scales of 'wet' and electrical instruments above shail be provided with red markers for
above maximum/below minimum range, and green shaded areas for normal operating range.

3. Warning (famp + audible alarm)

- fow luboil pressure,

- high engine cooling water femperature;

- high engine |luboil temperature;

- high gearhox - oil temperature (if additional oil ceoler is fitted);
- where applicable; water tank low fevel;

- water pump discharge - high (above 15.5 bar (ga)),

- fuel tank -~ low;

- battery charging current - low;

- foam tank low level,

NOTE: A switeh shall be included to override the last four (or, for vehicles with a water tank, the last five)
audible alarms if operation is to continue.

Where applicable the alarm lights shall be installed above the relevant indicators.
For maximum noise levels, see {3.2.10). Refer to 1SO 7731 for calculation methods.
4. Simpiified schematic

The panel shall show in an engraved graphic presentation the water and foam lines
including open/closed indicator lamps for the important isolating valves (9 pieces),
actuated by single proximity limit switches for open or closed position (switches shall be
of a Principal approved type.)

Only upon engaging any PTO shall the electrical power be made available to the status
lights and warning lamps.

The 'normal’ presentation shall be indicated, i.e. water boosting from hydrants with foam
injection: all lamps green.

The panel shall be constructed from stainless steel plate suitable for outdoor tropical
sun-exposed conditions (non-gtare brushed finish).

The panel shall house the following status lights and switches:
Status lights

- parking brake: on,

- PTO 1: engaged (water booster pumpy;

- PTO 2: engaged (foam concentrate pump, if no separate foam pump driver is
installed);

Switches
- rear working lamps on/off;
- panel ilumination {incl. locker and compartment lights) on/off;
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- lamp test (push button).
5. Panel design criteria

- The indicators, lights and switches including the wiring of sections, shall be installed
in a weatherproof box.

All seals shall have a degree of protection of at least 1P 55 of IEC 60529. The applied
wiring terminations shall be vibration proof.

Lamp colours: Safe - normal . Green
Non-safe - alarm position : Red
Warning . Orange

The panel shall be installed at an angle so that a standing operator can easily read the
instruments, at an eye level position between 1 500 mm and 1 800 mm. All illuminated
lamps with coloured lenses shall be clearly visible in direct sunlight.

All elemenis shall be conveniently grouped and clearly identified in black text and
symbols engraved on white plates.

The language to be used for identification/instructions shall be as specified in the
requisition.

6. Telecommunications
The operator panel shall be equipped with a telephone hand set and loudspeaker both
connected to the mobile radio. Both items shall be weather proof to at least IP 55 of IEC
60529. The speaker shall provide sufficient power to be audible in an 85 dB(A)

environment. The telephone hand set shall be equipped with a push-to-talk button (refer
to PTS 32.71.00.10).

NOTE: For compatibility with the mobile radio equipment refer to (2.5.16).

Noise levels

Noise may interfere with speech communication and mental concentration of the appliance
operator. The total sound power level (including audible alarms) shall not exceed 85 dB(A)
at a location one metre beyond the operating panel.
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EXTINGUISHING DRY POWDER SYSTEMS

General

The fire-fighting vehicle may be equipped with dry powder units, depending on the type of
vehicle and its application. The system shaould consist of the following:

- dry powder vessel with charging system;

- nitrogen cylinders for expelient gas and flushing function;
- hose reels with powder hose and trigger nozzle;

- controlfinspection and operating panel;

- dry powder monitor, if required.

Dry powder

Urea-based potassium bicarbonate shall normally be used. Other types of dry powder shall
be specified if required (refer to PTS 80.47.10.32).

A container will hold 70% by weight of urea-based powder compared to other dry powder,

The initial filling of dry chemical powder shall be included in the quotation. The dry powder
vessels shall be shipped empty.

Powder vessel design

Generally the vessel's maximum operating pressure is 16 bar (ga); however this shall be
confirmed by the dry chemical powder system supplier.

The system shall be designed and manufactured in accordance with the code specified by
the Principal. Pressure vessels shall comply with PTS 31.22.10.32 or PTS 31.22.20.31 A
formal approval certificate for the vessels is required and shall be signed by a pressure
vessel Inspecting Authority approved by the Principal.

All inlet and outlet connections shall be flanged to ANS class 150 or 300 as required, with
raised faces. Each vessel shall have a relief valve of sufficient capacity to ensure that the
maximum pressure will not exceed the maximum operating pressure by more than 15%.
Depending on the vessel size a manhole (minimum 24 inch) or inspection hole shall be
provided. The inspection hele shall have a minimum diameter of 150 mm for powder filling
purposes. Lifting lugs shall also be fitted.

After full discharge, the remaining quantity of powder in the vessel shall be less than 7% of
the nominal charge.

Line-up and piping design of the dry powder system

All valves shall be of the ball type, suitable for dry powder and be manually operated except
if used with a monitor, see (3.3.7}. The pipe system, branches, T-pieces and bends shall be
smooth and have minimum resistance to the flow of dry powder. The fluid velocity shall be
at least 2 m/s, but it shall not exceed 4 m/s unless approved by the Principal.

Each cylinder shall be provided with its own valve and be connected to a high pressure
manifold. A manually operated valve should be fitted in the manifold. If an
electrically/pneumatically operated valve is specified by the Principal, manual operation
shall also be provided.

Sintered metal filters or check valves with synthetic rubber seals shall be fitted so that dry
powder will not enter the gas system.

The piping shall be seamless carbon steel to ASTM A 106 grade B, having raised face
flanged connections to ANS class 150 or 300 as required, with a flange facing finish in
accordance with ASME B16.5,

The flanges shall have flexible graphite gaskets with tanged metal inserts (MESC 85.30.10)
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and stud bolts to ASTM A 193 grade B7 with hexagonal nuts to ASTM A 184 grade 2H. All
hand-operated valves shall be of the flanged ball type having bodies of carbon steel to
ASTM A 216 WCC or WCB with maximum carbon content of 0.25%, trim of austenitic Cr-Ni
stainless steel (AlS] 304) and with fibre-glass or teflon reinforced seat rings,

For welding requirements, see (3.4).

The components of the pressurised systern shall be pressure-tested at 1.5 times the
maximum working pressure.

All equipment shall he easily accessible and provided with engraved nameplates (black
letters on white background) with a clear functional description in the language specified.

Material certificates in accordance with 1SO 10474 type 3.1.B shall be provided for all
pressure-containing parts.

Expellent gas bottles

Sufficient dry nitrogen shall be available to empty each powder tank fully and to flush all
piping. Puring operation the vessel pressure shall never be less than 14 bar (ga). The
cylinder contents shall have a reserve of 30% in order to deal with possible small leakages
during intermittent operation and to carry out control functions.

Pressurising time of the powder vessel, to reach minimum 14 bar (ga), shall be less than 15
8.

In order to avoid clogging of dry chemical powder in the system, the maximum water vapour
content in the nitrogen shall not exceed 30 mg/kg.

Powder gun, powder hose, hose reels

The powder gun shall have a throw of at least 15 m and an output of 1.8 kg/s for urea-
based dry chemical powder (refer to PTS 80.47.10.32) or 2.5 kg/s for non urea-based dry
chemical powder. For other oufputs the hose diameter and the trigger nozzle shall be
adapted.

The hand nozzles shall be of seawater-resistant bronze alloy (ASTM B 171-C63000).

The dry powder hose shall be electrically conductive, shall have a smooth bore of at least
25 mm diameter and shall be at least 30 m long (refer 1SO 4642). The safe working
pressure and the bursting pressure of the hose shall be respectively 2 and 3 times the
working pressure of the powder vessel. The hose reel shall have the least possible
resistance. It shall be possible to unroll the hose under pressure without jamming; a manual
rewind mechanism shall be provided. The hose reels shall have hose gliders and a brake
blocking device.

At least 2 hose reels shall be provided on the vehicle.

Manually adjustable powder monitor

if a powder monitor is required, it shall be installed on the vehicle in such a way that the
powder stream shall be able to hit the ground approximately 8 m from each side of the
vehicle.

The powder monitor shall be manually operated and, depending on the type of dry chemical
powder, its capacity shall be 20 kg/s with a throw between 30 m and 50 m.

From the straightforward position the monitor shall be able to rotate horizontally through at
least 140° in both directions. The monitor shall be able fo rotate vertically down to a
depression of at least 20° and up to an elevation of at least 70°.

An operating device shall be installed at the monitor to open and close the quick-acting
main pneumatic valve of the powder tank. An override for manual operation shall be
included.

The monitor shall be equipped with a reliable locking and braking device and a cover on the
barrel (attached by a chain) to prevent water entry.
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The moenitor shall be operable from a fixed platform with swing-down type handrails having
a railing height of between 700 mm and 900 mm. In the swung down position the railing
height shall be at least 300 mm. The maximum vehicle height, normally not more than 3
500 mm, will be determined by the monitor. The maximum permitted height shall therefore
he specified.

The monitor shall be made of seawater-resistant bronze alloy (ASTM B 171-C63000) with a
barrel made of stainless steel (AlS] 3186) or glass reinforced unsaturated polyester.

i the discharge rate and/or throw trajectories are required to comply with a particular
standard, e.g. NFPA or ICAQ, this shall be specified in the requisition.

The flushing valve for the monitor shall be located near the monitor.

Control and operating panel powder systems

A controlfinspection and operating panel shall be fitted next to or near each powder
unit,comprising the following items:

- flushing valve - hose;

- powder valve;

- pressure gauge for the expellent gas 0-250 bar (ga),

- pressure gauge for the working pressure 0-25 bar (ga);

- push button to pressurise the tank, if specified.

Text identification shall be engraved in the language specified by the Principal.
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3.4 WELDING REQUIREMENTS

Welders and welding procedures shall be qualified in accordance with ASME IX or
equivalent standard approved by the Principal.



3.5

3.5.1

3.5.2

PTS 80.47.10.33
January 2009
Page 31

GLASS FIBRE REINFORCED EPOXY OR UNSATURATED POLYESTER RESIN
LAMINATE TANKS

The tank shall be able to withstand salt/brackish/potable water and all foam concentrates
(refer PTS 80.47.10.32).

Tank documentation shall provide detaited instructions for carrying out minor repairs at the
place of destination.

Base materials

The tank and fittings shall be made from either:

- a bisphenol 'A" epichlorohydrin epoxy resin, e.g. "EPIKOTE 828" and an aromatic or
cyclo-aliphatic amine-type curing agent (giass fibre reinforced epoxy)

ar

- isophthalic acid polyester resin, bisphenol 'A’ polyester or vinyl ester resin (glass
reinforced unsaturated polyester).

The Manufacturer shall state the type of resin and curing system chosen.

The glass fibre reinforcement shall be made of E-glass and shall have a coupling agent
{finish} which is compatible with the resin system.

The glass fibre reinforced iaminate shall consist of a resin-rich inner lining, followed hy
layers of resin-impregnated glass fibre reinforcing and a resin-rich outer layer, The resin-
rich layers shall be free of the defects listed in (3.5.3).

Only in the resin rich outer layer may fillers or pigments be used.

Design and fabrication

Amended per
Circular 32/03

PTS 31.22.30.14 shall apply except where modified by this PTS.

The selected type and design of the tank shall be fabricated with a self supporting bottom
construction provided with shaped laminated support beams integrated with the bottom.

The tank shall be provided with transverse and longitudinal baffle plates which are
integrated into the tank by means of lamination.

All flanges shall be made from GRE or GRUP. Nozzles shall be laminated into the tank
wall. The flange facing finish shall be in accordance with ASME B16.5.

The dynamic loading shall take into account a braking deceleration of 5 m/s’ with the tank
half full, and a centrifugal acceleration resulting from cornering a bend with a radius of 60 m
at a speed of 60 km/h.

The top of the tank shall be designed such that personne! are able to walk thereon. An
ultra-violet stabilised anti-slip layer finish shall be applied. The tank roof shall be self
draining. To allow the installation of a safety railing, a roof edge shall be laminated to the
tank.

The tank design, indicating the type of basic materials for construction, including the
construction procedure and strength calculations, shall be submitted for approval to the
Principal. Special attention should be given in the design to prevent damage to the tank
during possible surging and filling at the point of overflow at high filling rates.

To avoid damage to the tank material, it shall be ensured that all calculated elongation
values are below 0.2%.

The exposed outside surfaces shall be made flame retardant to DIN 53438, class F1.
The tank shall be flexibly mounted on silent blocks. The tank manufacturer shall provide
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information on the approved location for the fixing points onto the body mounting frame.

Testing

if specified by the Principal, the tank manufacturer shall provide samples for testing. Test
plates shall be taken from discs removed from the tank wall at those places where nozzles
will be instailed.

Af least two samples shall be examined for:

Visual examination

The glass fibre reinforced laminates shall be free from the following defects:
- porosity; the presence of numerous visible small craters in the laminate;

- air inclusions; air entrapment within and between the layers of reinforcement, usually
spherical in shape;

- delamination; the separation of the layers in the laminate;

- damage; scratches, cracks, indentations and delaminations caused by rough handling
during manufacturing;

- resin-rich and resin-starved areas.
Repairs shall not be made untess approved by the Principal.
Glass fibre reinforcement content

The glass fibre reinforcement content, determined in accerdance with ASTM D 2584, shall
not be less than 35% by weight.

The tank shall be hydraulically tested with a 2 m static water column for at least 30 min,
showing no leaks or visual deformation.

Curing
GRE

The degree of curing shall be determined by boiling specimens in acetone {dimethyl
ketone) for three hours. After boiling and drying to constant weight, the samples shall not
show more than 2% loss of weight.

The degree of curing may also be assessed by determination of the transition temperature
by differential scanning calorimetry {DSC) or differential thermal analysis (DTA} in
accordance with ASTM D 3418. The glass-transition temperature shall be at least 110 °C.

GRUP

The degree of curing shall be determined by testing the residual styrene content in
accordance with DIN 16945. The residual styrene content shall not be more than 2%.

The degree of curing may also be assessed by determination of the transition temperature
by differential scanning calorimetry (DCS) or differential thermal analysis (DTA) in
accordance with ASTM D 3418. The glass-transition temperature shall be at least 75 °C.
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PAINTING AND COATING

The entire vehicle, including voids, steel box members, tubes, and components {except for
corrosion-resistant material}, shall receive a full anti-corrosion treatment by means of a
thixotropic wax-type fluid leaving an elastic, tough and water repeflent film. The
entireunderside of the vehicle including the inside of the mud guards shall be protected.

Finishing paint shall be as follows:

- exterior of body: fire brigade red (RAL 3000);

- front and rear bumper: white {(RAL 9010);

- mud guards and wheel hubs: black {RAL 8005};

both cabin doors shall be provided with emblems and company name; layout and sign-
wrmng details shall be supplied by the Principal;

- suction and discharge water lines: olive green (RAL 9003}
- suction and discharge foam concentrate lines: yellow (RAL 1021),
- powder pipe: white (RAL 9010).

Each coat of paint shall have a dry film thickness of between 40 ym and 75 um and the
total dry film thickness shall at teast be 120 um.

The battery compartment shall be coated with a chemical-resistant, 2-component epoxy
paint.

The Manufacturer shall specify in his proposal the full paint procedure and the paint
manufacturer.
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ADDITIONAL EQUIPMENT

A selection should be made from the list given below to suit the type of vehicles required. It
may also be necessary to specify other types of equipment such as water/foam hose reels,
if required.

4 water suction hoses {each 3 m long), light weight with couplings. One of the hoses
shall be equipped with a strainer of seawater-resistant material, and a buoyancy aid.
The strainer shall have a free area of at least four times the area of the suction
connection. Holes shall have a diameter not greater than 5 mm (refer MESC
96.22.70.306). A lifting eye shall be provided for the buoyancy aid.

Hoses and couplings shall be 5 inch (125 mm) or 6 inch (150 mm).

4 foam suction pressure hoses, 1% inch diameter with 2% inch couplings (total hose
length 10 m).

30 fire hoses (24 hoses 2% inch x 25 m and 6 hoses 1% inch x 25 m) all with 2% inch
couplings. The hoses shall be obtained from an approved Supplier (see note 1) in
accordance with BS 6391 Type 3, suitable for 16 bar (ga) normal working pressure and
tested at 24 bar (ga) (refer MESC 73.23.10.xxx).

The couplings should be bronze or aluminium and the binding wire (hose/coupling) shall
be of stainless steel.

4 pistol grip water spray/jet branch pipes, capacity 400 dm:’/min, with shut-off valve
(Akron Maraunder 4626 or equivalent).

4 airffoam making branch pipes, water capacity 400 dm’fmin at 7 bar {ga) with inlet ball
valve (Angus or equivalent).

2 collecting breechings with 2% inch couplings.
4 dividing breechings with 2% inch couplings and quick-closing outlet valves,

1 collecting breeching to fit into the suction coupling of the booster pump with flap valve,

fitted with 2% inch couplings, caps and chains/steel wire rope.
6 coupling spanners to suit the couplings used.

6 fire extinguishers, dry powder, urea-based potassium bicarbonate, CO2 inside
cartridge type {see note 1).

2 fire extinguishers of 6 kg CO2 (see note 1).
2 x 30 m reeled cable and 2 tripods, for detachable flocdlights (see 2.8).
2 stowing brackets for the detachable floodiights.

3 high back-pressure foam generators. The type, make and capacities shall be specified
by the Principal.

2 wheel chocks (DIN 76081).

NOTE: 1, Supplier {o indicate his preferred makeitype in the quotation, for approval by the Principal.
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CHEMICALS

The Manufacturer shall include the water, foam concentrate, dry chemical powder, nitrogen
and fuel required for all the reguired tests (see (4)).

The vehicle shall be delivered empty, except for portable extinguishers and the nitrogen
bottles which should be supplied completely filled.

The Manufacturer shall guote, as a separate item, for the supply of foam (normally 3%
fluorcprotein supplied in drums) and for urea-based dry chemical powder.
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OPERATING AND MAINTENANCE MANUALS

The Manufacturer shall provide 2 full sets of manuals and all relevant drawings in the
English language unless otherwise specified.

The manuals shall include at least the following:

operation and maintenance of the chassis;

operation and maintenance of the fire-fighting systems and subsystems (e.g. spark
arrestors, combustion air inlet valves);

lubrication scheme with instructions;
electrical wiring diagrams;

list of special toois,

spare parts lists of all eguipment.

The Manufacturer should provide videc cassettes and/or CDROMs containing all necessary
information to be used for fraining purposes.
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QUALITY ASSURANCE

QUALITY SYSTEM AND QUALITY PLAN

The Manufacturer shall implement a quality system meeting ISO 2001 (or equivaient
standard if approved by Principal).

The Manufacturer shall keep a traceable record of all quality control tests performed and
shall maintain this record for a minimum period of five years from the date of manufacture.

The Manufacturer shall provide a quality plan with the quotation. The plan shall identify the

major manufacturing steps and Principal's shop inspection involvement. The plan shall

include at least the following Manufacturer's verification steps.

General

- QOrganise pre-manufacturing meeting to discuss the proposed guality plan.

- Obtain agreement of the quality plan.

- Obtain agreement of the general arrangement drawings.

- Obtain agreement of the fire fighting systems' main engineering documents (drawings
and calculations).

Mechanical

- Pressure vessels in accordance with PTS 31.22.10.32 or PTS 31.22.20.31

Amended per
Circular 32/03

5.1.3

- Non-metallic tanks in accordance with PTS 31.22.30.14

- Material certification.

- Material application in accordance with the approved design.
- Pump and monitor casings.

- Visual inspection and dimensional check of piping components (e.g. pipe schedule,
flange rating and flange finish).

- Welder and welding procedure qualification.

- Pressure testing of tanks, vessels and piping systems (systems shall be without surface
coating and they shall be fully accessible).

- Piping line-up and arrangements.

- Relief valve settings.

- Truck chassis, i.e. materials and dimensions.
- Pump alignment.

Non-mechanical

- Visual and dimensional lay-out.

- Coating and Painting application.

- Weather proofing.

- Draining, overflow and flushing faciiities.

- Lighting system.

- Electrical system cabling and installation.

- Marking, identification and name plates.

- Completeness of the vehicle and systems (incl, dimensional check).
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- Additional equipment and materials.
- Ergonomics (e.g. accessibility).
- Spare parts and special tools.

- Operation and maintenance manuals,

Performance testing
The following performance tests and checks shall be carried ouk:

Vehicle

Flexibility test

With a block under one front wheel and the diagonally opposite rear wheel, there should be
no movement of the cab on the chassis, the lockers should function without restriction and
the complete pumping system should be fully operational without additional vibration. The
clearance height in the wheel guards during the (torsion) test above shall be at least 50 mm
unless otherwise stated by the chassis manufacturer.

For a 2 x 2 truck the block height is 200 mm and for a 4 x 4 truck it is 250 mm.

5.1.4.1.2 Tilt test (only if specified in the requisition)

In the fully loaded condition the vehicle shall be inclined at least 28° both to the right and to
the left. During this test the chassis shall not tilt more than 33°. All wheels shall remain in
contact with the ramp.

- Measure the wheel loading against the weight calculation.
- Measure the deviation from the horizontal when fully loaded.
- Brake performance test.

A brake performance test in accordance with the United Nations agreement,
Addendum 12, Regulation 13.

5.1.4.1.3 Road test

Prior to shipping, the fully lcaded vehicle shall be road tested over a distance of 300 km on
an average type of road. A representative of the chassis manufacturer shall attend this test.

5.1.4.1.4 Rough track test

If specified by the Principal, a 2 hour "rough track" test shall be performed. As no rough
track test is standardised, the test shali be set up in consultation with the Manufacturer.

The test shall address the following road surfaces:

- potholed track;

- cabble stone track;

- (steel) washboard;

- poor/repaired corrugated asphalt;

- building site track;

- possibly a hump track in combination with a variable obstacle track.
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5.1.4.2 Superstructure

5.1.4.2.1 Hydrostatic test

The pressure-containing system shall be hydrostatically tested after the road/rough track
tests (5.1.4.1.3 and 5.1.4.1.4). After this, the equipment performance tests (5.1.4.2.2,
5.1.4.2.3,5.1.4.2.4 and 5.1.4.2.5) shall be performed.

5.1.4.2.2 Pump balance

During the shop test of pumps with anti-friction bearings, operating at rated speed or at any
other speed within the specified operating range, the maximum unfiltered root mean square
vibration velocity, measured on the bearing bracket in any plane, using an instrument in
accordance with ISO 2954, shall not exceed the following values:

Flow range in % of flow at rms vibration velocity
Best Efficiency Point (BEP) (mm/s)

25 - 49 45

50-110 3

NOTE: The measured values shall serve as reference readings for future condition monitoring.
Therefore these data shall be noted down in the appropriate section of the maintenance
manual.

5.1.4.2.3 Full load pump test

This shall be performed for 1 hour uninterrupted to check, for example, the adequacy of the
cooling system. During the test the relevant PTOs (oil) temperature versus time shall be
established by means of a contact thermometer. The obtained values serve as a reference
for future checks and therefore they shall be noted in the operation and maintenance
manuals.

5.1.4.2.4 Flow performance test

The following tests shall be performed to verify the performance specification. The Principal
may elect to waive certain of the tests if the equipment already has "type approval".

- A vacuum of 0.6 bar (0.4 bar absolute pressure) shall be maintained for a period of at
least 2 minutes.

- In by-pass mode under full flow conditions (7 800 dma/min, maximum 10 bar (ga) inlet
pressure) check for a pressure loss across the vehicle (between inlet and outlet) of
typically 2 bar.

- Flow test bypassing the booster pump with hydrant pressure between 6 bar (ga) and 12
bar (ga), see (3.2.2).

- Booster pump shall be fully operational within 25 s after starting suction from open water
with 2 lengths of suction hoses, each 3 m, while maintaining a suction height of 3 m from
water level to centreline of pump shaft.

- In boosting mode record the required inlet pressure at a flow of 6 000 dm3/min and an
outlet pressure of 12 bar (ga).

- Booster pump shall achieve a capacity of 4 500 dm3/min with hydrant pressure between
6 bar (ga) and 12 bar (ga) and a required discharge pressure between respectively 11
bar (ga) and 16 bar (ga).

- Booster pump capacity test, with suction from open water, at an equivalent suction
height of approximately 3 and 6 m. To be compared with Manufacturer's specifications
(refer 3.2.2).

- Foam concentrate pump capacity test from drums into the foam concentrate tank. Foam
concentrates, if behaving like Newtonian liquids, may be replaced by water (refer 3.2.5).

- Calibration of each proportioner with the pertaining foam concentrate (refer to NFPA
11C).
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- Foam proportioning test (refer to 3.2.3).

- Monitor movement (refer 3.2.8).

- Water/foam monitor: capacity and throw (refer 3.2.8).

- Quality of produced foam: expansion ratio (refer 3.2.8), 25% drainage time (refer PTS
80.47.10.32).

- Time required to pressurise the dry powder system (refer 3.3.5).

- Dry powder gun: capacity and throw (refer 3.3.6).

- Hose reels (check overrun brakes and rewind mechanism) (refer 3.3.6).

- Dry powder monitor: capacity and throw (refer 3.3.7).

- Fog guns (if ordered).

- Any other test that may be specified in the requisition.

5.1.4.2.5 Noise levels

At one metre beyond the operator panel position at the rear of the vehicle, the noise level at
an elevation of +1.5 m shall not exceed 85 dB(A) under the maximum operating condition
(i.e. foam proportioning in either by-pass or boosting mode).
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INSPECTION BY PRINCIPAL

The Principal shall specify whether, and to what extent, he will withess the Manufacturer's
inspection and quality control activities.
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PACKAGING AND SHIPPING

The equipment shall be transported in a manner which will ensure arrival at the destination
in a satisfactory condition acceptable to the Principal. Shipment shall be below deck and
should be by a roll-onfrolt-off vessel. Exposed vehicle surfaces shall be additionally

protecied against a saline/marine atmosphere.
All loose and vulnerable equipment an the vehicle shall be packed in a sturdy case.
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CHECK LIST FOR SPECIFICATION PURPOSES

This check list shall be used by the Principal to ensure that a complete specification of the
type of vehicle required will be given to the Manufacturer.

1.

Type of vehicle

purpose: first intervention vehicle/foam concentrate carrier/twin-agent/equipment

tender/other

country of destination
minimum local temperature
maximum local temperature
dusty area

driving conditions

angle of approach

angle of departure
minimum clearance {o road
surface

maximum allowable overali
{unioaded) vehicle height
maximum vehicle width
tanguage to be used on
identification/operating
panels

Chassis

preferred make and type
climate

make and type of towing
bracket

type of socket for trailer
brake

type of connection for trailer
lighting

drive

spare wheel and tools fitted
on vehicle

maximum permissible
weights

drive

maximum turning circle

°C

°C

yes/no

plant roads/public roads/off-the-road/airstrip
degrees

degrees

mm

m

mm
English/other.

tropical/sub-tropical/freezing/ maximum
temperature
{drawbar coupling/rigid pintle hook/ball)

(12/24 volt):

rear wheels only/front and rear wheels
yesho

total:
axie load:
left hand/right hand
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gearbox
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automatic/manual

on-off buzzer when vehicle is reversing
PTO engagement from cabin/rear operating panel

alectric heating element in

the cooling system
dust filters

. Cab

air conditioning

electric lighting system in
accordance with local
regulations

dimensions of the mobile
radio and its rack

. Extended cab

crew compartment
construction of crew
compartment

humber of seats in the
crew cab

make and type of air
breathing apparatus
location and number of
mounting brackets for
breathing apparatus

. Superstructure

cabinets closed by

. Electrical systems

battery charger
electrical supply

colour of revolving
beacons

type of cable connection
for mobile radio at rear
water/foam panel

. Foam concentrate/water fank

medium

material

tank size

yes/no

yes/no

yes/no

yes/no (if yes, state which)

yes/no

tilting cab/fastened on chassis

rollers/doors/inone {open)

yes/no (if yes, to be supplied loose)
110 V/220-240 V, 50/60 Hz
red/bluefyellow

type of foam concentrate/pre-mix, water

glass fibre reinforced epoxy/stainless
steel

ma



9. Line-up of water/foam

discharge hose couplings
suction hose couplings
size of couplings

blind caps required
frost protection

10. Water/foam monitor

required
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Storz/instantaneous/other
Storz/other

2% inch/3 inch/S inch/6 inch or 65 mm/80
mm/125 mm/150 mm

yes/no
yes/no

yes/no

remoteflocal control (if remote, specify frequency band)

water capacity at 10 bar
discharge and throw

tfrajectories to comply with

standard

dm3/min.
NFPA/ICAO/other

11.Combined automotive and water/foam application

required

duration

maximum speed
maximum road inclination

maximum required
water/foam solution flow
rate

maximum required
water/foam solution
vehicle outlet pressure

yes/no
minutes
km/hr
degrees

dm3/min

bar (ga}

NOTE: These combined requirements are not further addressed in this PTS as they are not considered
necessary for the type of fire fighting vehicie normally required in the oil and ¢chemical industry.

12.Extinguishing powder installation

required
type of powder
powder monitor

capacity of powder
monitor

pressurising of powder
tanks

number of vessels
capacity powder vessel
number of hose reels
capacity of powder pistol

discharge and throw
trajectories to comply with
standard

ves/no
urea-based/other
yes/ino

kg/s

manually/electrically/pneumatically

kg each

kgls
NFPA/ICAO/other
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13.Painting and coating

- logo and sign writing details to be supplied
14, Additional equipment

- requirements should be selected from the list (3.7) or otherwise specified
16.Initial fills of chemicals

- foam concenirate make
and type

- quantity of foam : dm?3
concentrate

- dry powder make and

type
- quantity of dry powder : kg

16.Qperating and maintenance manual

- language for instruction : English/other
books

17.Requisition for trailer
Seeitems 8, 9 and 14

- voltage of lighting
- local ighting regulations
- make and type of lighting

socket

- height of tow arrangement . m
above ground level

- make and type of tow : ballfrigid pintle hook/drawhar coupling
arrangement

- make and type of socket
for trailer pneumatic brake
system

18.Performance testing
- road test : 300 km/1 500 km/rough track (see
sections 5.1.4.1.3 and 5.1.4.1.4)

- Acceleration and top
speed test

- ilf test : yes/no

- noise level at operator
panef position

- other test requirements
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QUOTATION REQUIREMENTS

The Manufacturer shall include with the quotation the following typical equipment
information:

technical specification (including paint and undercoat);

vehicle layout and arrangement drawing, including a top view, showing locations of
tank({s), cabinets, monitor(s), hose reels, seals, pumps and inlet/cutlet piping flanges;

water/foam and dry powder flow schemes;

list of all makes and types of equipment to be purchased from other Suppliers. For each
item the Supplier's documentation or the purchasing specification shall be included;

copy of the performance curves for the type of booster pump to be supplied;
copy of the performance curves for the type of foam pump to be supplied;
performance data for the type of monitors and hand nozzles to be supplied,
test certificate for the type of proposed dry powder hose to be supplied;

list of all proposed deviations from this PTS and, where applicable, supported with
reasons for the deviations;

detailed material specification/composition for all items which deviate from the specified
materials,

calculations for: front and rear axle loading, centre of gravity and tilting stability,
proposed performance testing methods;

method of the proposed coding for electric wiring;

spare wheel location, if applicable;

list of recommended chassis and superstructure spare parts for two years' operation
(refer PTS 7(0.10.90.11);

advice on chassis requirements (e.g. expected turning circle);

costs of the chassis, include transport costs to superstructure manufacturer's works;
a quality plan (refer &);

proposed colour scheme;

costs of performance testing,

costs of additional copies of the operating and maintenance manuals.
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PROPOSED TYPES OF FIRE-FIGHTING VEHICLES
BASIC TYPES
The vehicles listed below are illustrated on the standard drawings indicated.
Standard
Drawing
Vehicle No. 1 water/foam system with booster pump,
4 000 dm3 foam concentrate tank, with monitor
and 2 x 500 kg extinguishing dry powder
S 88.100
Vehicle No. 2 water/foam system with booster pump,
4 000 dm3 foam concentrate tank and 2 x 500
kg extinguishing dry powder
Vehicle No. 3 water/foam system with booster pump,
6 000 dm3 foam concentrate tank with monitor
S 88.101
Vehicle No. 4 water/foam system with booster pump,
6 000 dms3 foam concentrate tank
Vehicle No. 9 crew compartment, water/foam system with
booster pump, 5 000 dm3 foam concentrate
tank with monitor
S 88.104
Vehicle No. 10 crew compartment, water/foam system with
booster pump, 5 000 dm3 foam concentrate
tank
Vehicle No. 14 water/foam system with booster pump, 3 600 S 88.106
dm3 water tank, 400 dm3 concentrate tank and
2 x nominal 500 kg extinguishing dry powder
Vehicle No. 23 9 000 dm3 foam concentrate tank, foam S 88.110
concentrate transport pump
Vehicle No. 28 250 or 500 kg extinguishing dry powder, 250 or S 88.114
500 dm3 pre-mix foam
Vehicle No. 29 4 000 dm3 foam concentrate tank, inductor foam S 88.115
mixing system, trailer-mounted
Vehicle No. 30 equipment tender S588.116

GENERAL SPECIFICATIONS FOR FIRE FIGHTING VEHICLES

Below, whenever applicable, the cross-references to sub-sections in Part Il of this PTS are
given for the fire fighting vehicles listed above.

- chassis as described in (2.3);

- engine (2.4);

- superstructure (2.7);

- cab (2.9);

- extended cab (2.6);

- electrical systems (2.8);

- water/foam system (3.2);

- water booster pump (3.2.4);

- foam concentrate pump (3.2.5);
- foam concentrate tank (3.2.6 and 3.5);
- foam control system (3.2.3);
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-line-up of water/foam system (3.2.7),
-water/foam monitor (3.2.8);

-operating and control panel, water/foam (3.2.9);
-extinguishing powder unit (3.3);

-line-up of dry powder system (3.3.4);
-powder gun, hose and hose reels (3.3.6);
-control and operating panel, powder (3.3.8),
-paint work (3.6);

-additional equipment (3.7);

-inspection and testing (5 and 6);

-operating and maintenance manual (4).

ADDITIONAL SPECIFICATIONS FOR FOAM CONCENTRATE TRANSPORT VEHICLE
No. 23

Flow scheme
The system shall have the following characteristics:

Purpose Source of foam Minimum flow Maximum
concentrate supply rate discharge
pressure
dm3/min bar (ga)
Delivery foam liquid direct from tank 1200 2.5
Delivery foam liquid suction from drums, 120 2
suction height 1.5 m (at reduced r.p.m)

Foam concentrate pump

For conventional foam concentrates (being Newtonian liquids) a positive displacement or
self priming centrifugal pump may be selected. The pump shall be driven by a PTO, see
(3.2.5) and shall be able to fulfil the characteristics given above.

If the vehicle shall also cater for (future) non-Newtonian (pseudo-plastic/thixotropic) multi
purpose foam concentrates, a positive displacement pump shall be fitted.

The discharge pressure of the foam pump shall be adjustable by means of r.p.m. setting.
The pump shall be able to transfer foam concentrate from drums or storage tank into the
foam concentrate tank of the vehicle, and vice versa.

For the positive displacement pump the line-up shall be provided with a pressure relief
valve, having a set pressure equal to the design pressure of the piping system and
discharging into the concentrate tank. The relief valve's capacity shall be sized to handle
the maximum flow with a fully blocked outlet.

To safeguard the centrifugal pump a temperature controlled valve shall be installed in the
circulation line between pump discharge and foam concentrate tank.

The material of the foam pump and other details shall be as (3.2.5).
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ADDITIONAL SPECIFICATIONS FOR TWIN-AGENT VEHICLE No. 28

Vehicle

The vehicte shall be diesel or petrol-driven and be capable of transpoerting fire fighting
systems, installed on the vehicle.

The vehicle shall be suitable for use in areas as specified; the width shali be 2.40 m max.
and it shali have a single rear axle and a standard wheel base.

The driving cab {refer 2.5) shall contain seats for 3 persons and be provided with air heating
or, if specified, air conditioning. The windscreen shall be of laminated tinted safety glasswith
sunshields. The seats shall be provided with 3-point fixing type, inertia reel seat safety belts
for the outer seats and Z-point fixing for the centre seat. It shall have hydraulic power
steering and two or four-wheel drive whichever is specified.

The engine shall be provided with:
- cooling capacity suitable for use in tropical areas;
- synchro-mesh gearbox or automatic transmission;

- exhaust pipe with spark arrestor{s) of approved type located in such a way that statutory
requirements are met and the operating crew is not hindered by exhaust gases.

The vehicle shall be equipped with:

- an anti-locking brake system (ABS),

- wheels fitted with radial tyres, suitable for wet roads;

- fuel tank (60 litre minimum capacity) on the inside of the chassis;
- stabilisers on front and rear axle shaft (if necessary),

- mud flaps {front and rear);

- spare wheel, tools, jack shall be supplied as standard equipment and be carried on the
vehicle;

- Dattery, 12 or 24V,
- arear towing hook capable of pulling a trailer with a mass of atleast 3.5 ¢,

For use outside the refinery the specification of for example, under-chassis clearance,
under-axle differential, housing bowl! clearance, minimum angle of approach and departure,
and operation on a (sideways) slope needs particular attention (refer NFPA 414).
Superstructure

The equipment compartments, foam unit and powder unit shall be fastened to the chassis
by a method which will ensure flexibility of the body work superstructure and good road grip
for the wheels.

Electrical systems shall be in accordance with statutory regulations {refer 2.8).
The vehicle shall be equipped with the following electrical systems:
- plug and socket for battery charger, see (2.8);

- weather-protected sockets for a portable floodlight, one at each side of the driver's
cahin;

- lighting shall be installed so that all gauges, operating handles, storage spaces,
operating panels and their surrcundings are properly illuminated. This lighting shall be
operable from a control switch in the driver's cabin;

- amap reading-light shall be fitted on the dashboard next to the driver's seat;

- ared, or other colour if specified, revolving beacon installed on top at the left and right-
hand side of the driving cab,
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a double-tone siren;
a red, or other colour if specified, revolving beacon at the rear of the vehicle;
one long range driving spotlight to be installed at the front of the vehicle;

fog lamps, with protectors against flying stones, fitted at the front of the vehicle, if
required;

two reversing lights;
connection for trailer lighting 12 V or 24 V DC.

Flow table
Extinguishing capacity A B
Powder 250 kg nominal 500 kg nominal
Pre-mix foam 250 dm3 500 dm3
Hand line(s) 1 hosereelwith25 m 1 hose reel with 25 m
twinned hose twinned hose
Discharge rates (approx.);
Powder 3.5 kg/s 3.5 kgfs
Pre-mix foam 200 dm3/min 200 dm3/min
Discharge range (approx.).
Powder 12 m 12 m
Pre-mix foam 15 m 15 m
Expellent gas system N, cylinder N5 cylinder
50 dm?3/150 bar 50 dm3/150 bar
Powder 1 2
Pre-mix foam 1 2

Extinguishing powder/foam instatlation

The vehicle shall be equipped with the following;

an extinguishing powder unit (for the powder
system, reference is made to (3.3))

either 250 kg or 500 kg, see
under ‘A’ and ‘B’ of the table in
_ {10.4.3)

a premix foam unit

To avoid accelerated degradation of the pre-mix, the pressure vessel should be non-
metallic {see 2.5).

twin high-pressure hose, minimum 25 mm diameter x 30 m long, wound on a hose reel
mounted at the rear of the vehicle

nitrogen cylinders of sufficient capacity for emptying the dry powder and foam tanks.

The hose reel shall have the least possible resistance. It shall be possible to unroll the
hose under pressure without jamming. It shall be possible to operate with any length of
unrolled hose. The electrically conductive twin hose shall have combined nozzles, with
individual triggers for co-ordinated application by a single operator. The capacities for
discharging the powder and foam shall be as given in the table in (10.4.3).

ADDITIONAL SPECIFICATIONS FOR FOAM CONCENTRATE TRAILER VEHICLE No, 29

General

The trailer shall be suitable for use in areas as specified. Its widih shall be approximately
2.5m.
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Steering shall be possible by turning the front axle with an extended towing connection.

The suspension of each axle should be designed for & reserve of at least 10% when the
trailer is fully loaded.

The trailer shall be provided with pneumatic brakes for connection to the pneumatic braking
system of the towing vehicle. The air pressure shall release the brakes ne more than 30 s
after the towing vehicle's engine is started. A parking brake shall be included.

Mudguards shall be provided with mudfiaps.

The lighting shall be in accordance with the requirements of the local authorities; the
voltage shalt be 12 V or 24 V as specified.

One spare wheel shall be supplied.

Foam control system

A manually controlled proportioning system should be fitted. It shall be capable of varying
the foam concentrate percentage between 0 and 6%. The inductors shall work effectively
over the specified capacity.

The water capacity of each inductor shall be 800 dm®min (total capacity 1 600 dm*/min).

ADDITIONAL SPECIFICATIONS FOR EQUIPMENT TENDER VERICLE No. 30

General

The equipment tender shall be sub-divided as desired according to the fire-fighting
equipment required. The vehicle shown on the standard drawing is a typical example.

The preferred sub-division into compartments shall be indicated together with a specified
tist of equipment to be carried, complete with dimensions, etc.

If necessary, heavier equipment may be skid-mounted to facilitate removal from the vehicle;
drawers may also be required for the storage of small items.

Superstructure

The equipment compartments and the total superstructure shall be fastened to the chassis
beam by a method which will ensure flexibility of the body work superstructure. All fire-
fighting equipment housed shall be stored properly, in such a way that it will not shift during
driving, braking or acceleration of the vehicle.
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FIRE STATION

GENERAL

The fire station shall be built in a non-hazardous location taking into consideration the
operating personnel's normal work location.

For application of smeke and fire detection, see PTS 80.47.10.30
Building requirements are covered in PTS 34.17.00.32

LAYOUT FOR VEHICLES

The fire station shall provide parking accommodation for the required number of fire-fighting
vehicles, foam trailers and movable/mobile equipment, etc, H shall be designed and located
so that future extension will be possible.

The vehicles should be able to enter and leave the station parking bays at both the front
and rear of the fire station. The entrances/exits shall, if required, be closed by dcors, e.g.
rolling shutter, counter weight, etc., designed for fast opening and constructed in such a
way that the vehicles would be able to drive through them should the doors become
jammed. Red and green warning lights visible from the driving seat of the vehicles shail
indicate when the doors are fully closed and fully open.

If the fire station is located at a main plant road, consideration should be given to the
installation of traffic lights. These lights shall be activated from the fire-fighting vehicles, so
that they are in operation when vehicles are leaving the fire station.

The station shall be designed such that fire-fighting vehicles shall not have to be parked
behind obstructions in the bullding, e.g. columns.

In focations where freezing can occur the parking areas shall be heated.

Open parking {in fire stations without doors) may be considered if climatic conditions allow,
but a disadvantage of this is that it is easier for unauthorised persons to enter.

Each parking bay shall be equipped with a compressed air supply for pressurising the
brakes of the vehicle, an electrical connection and cable for charging the battery and, if
required, an electrical connection for the heater in the engine cooling system of the vehicle.
The connections shall be made in such a way that it will be possible for the air supply to be
disconnected and for plugs to be pulled out of the sockets if the vehicle drives away.

The height above the parking places, including doors, shall not be less than 5 m. A free
space of 1.5 m should be available hetween each vehicle, between vehicle and wall and all
doors. The width of each vehicle is approximately 2.5 m.

The length of a parking place should be based on the length of the longest fire fighting
vehicle pulling a mobile water/foam monitor, which may be approximately 11 m in total.

WORKSHOP, OFFICE AND OTHER FACILITIES
The following facilities should be available;

- Workshop with utility connections, containing a work bench and fixed drilling and
grinding machines.

- Equipment to clean, test and maintain fire hoses.
- Testing equipment for foam, dry powder and breathing air.
- Dry powder filing station.

NOTE: Where suitable (e.g. contractor) facilities are otherwise available, some or all of the above
requirements may be omitted from the building.

- Location for storing the turn out gear for the fire crew (first intervention team).
- Storage for spare parts, i.e. hoses, protective clothing etc.
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Room for the storage of sufficient spare carbon dioxide and nitrogen bottles.

An air compressor for breathing air should be installed in a separate room. Adequate
space shall be provided for storage and first line cleaning/maintenance of self-contained
breathing apparatus.

A fire-fighting instruction room equipped with blackboard, video and overhead projector
with a screen, etc., sized for about thirty people. Alternatively the training centre may be
used for this purpose.

Office accommodation for the Chief Fire Officer and his assistants.
A slave fire alarm annunciation panel.
Provision for the storage and loading of foam concentrate,

Hydrant(s) with a fresh water supply and facilities for the flushing out of the piping systems
of the fire-fighting vehicles shall be provided near the fire station together with hose
cleaning equipment.

Typical layouts of fire stations for small to medium and large-sized refineries are given in
Appendices 1 and 2.
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APPENDIX 2 TYPICAL LAYOUT OF FIRE STATION FOR LARGE REFINERY
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