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ANNEX 2
(Item 3.1)

Preliminary Draft Indian Standard

FUNCTIONAL REQUIREMENTS FOR WATER TENDER, TYPE B FOR FIRE
BRIGADE USE

(Fourth Revision)

Fire Fighting Sectional Committee, CED 22

FOREWORD
(Formal Clauses shall be added later).

Water tenders for fire brigade use are of 2 types namely Types A and B. Type B fire
tenders are used in towns or parts of towns and industries where the fire risk is such
that high rate of discharge of water is necessary for firefighting and a high degree of
manoeuvrability is also desired for the fire appliance at the same time.

This standard was first published in 1959 and revised in 1970, 1980 and 2012. The
2012 revision was based on the experience gained and availability of new designs and
accessories; inclusion of higher capacity of pump and water tank; incorporation of
coupling details between pump and tank; provisions of water/foam monitor; and
inclusion of telescopic light mast and alternator units. Also, details pertaining to body
work, storage, pipelines, and values were elaborated then.

In this revision, the following major changes have been made:

a) General requirements of water tender have been modified to cover higher
capacity of pumps installed in vehicles that are adhering to latest CMV Rules.

b) Capacity and sizes of water tanks has been increased to suit latest vehicle
chassis sizes.

c) Pump performance data have been updated to reflect requirements of newly
included pumps.

d) Pump tests have been updated to include thermal relief valve tests and
pressure relief valve test.

e) Reference to automotive industry standards have been included at relevant
places.

f) Design and construction of electrical system have been updated.

g) List of accessories to be fitted on fire tender vehicles have been updated.

A list of accessories and equipment which do not form part of this appliance and most
of which are normally required to assist in operation of the appliance is given in Annex
B for information and guidance.

For the purpose of deciding whether a particular requirement of this standard is
complied with, the final value, observed or calculated, expressing the result of a test
or analysis, shall be rounded off in accordance with IS 2 : 1960 ‘Rules for rounding off
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numerical values (revised)'. The number of significant places retained in the rounded
off value should be the same as that of the specified value in this standard.
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Preliminary Draft Indian Standard

FUNCTIONAL REQUIREMENTS FOR WATER TENDER, TYPE B FOR FIRE
BRIGADE USE

(Fourth Revision)

1 SCOPE

This standard lays down the requirements regarding material, design and construction,
workmanship and finish, accessories and equipment of water tender, Type B for fire
brigade use.

2 REFERENCES

The standards listed at Annex A contain provisions which through reference in this
text, constitute provisions of this standard. At the time of publication, the editions
indicated were valid. All standards are subject to revision and parties to agreements
based on this standard are encouraged to investigate the possibility of applying the
most recent editions of the standards indicated at Annex A.

3 GENERAL REQUIREMENTS

3.1 The appliance (fire tender) shall incorporate a high- and low-pressure fire pump
of:

a) 1800 litre/min at 7 kg/cm2 and 300 litre/min at 35 kg/cm? capacity; or
b) 2 000 litre/min at 7 kg/cm2 and 300 litre/min at 35 kg/cm? capacity; or
c) 3000 litre/min at 7 kg/cm2 and 300 litre/min at 35 kg/cm? capacity; or
d) 4 000 litre/min at 7 kg/cm2 and 300 litre/min at 35 kg/cm? capacity or
e) 6 000 litre/min at 7 kg/cm2 and 300 litre/min at 35 kg/cm? capacity

The appliance shall carry a water tank between 2 000 to 16000 litres capacity
(depending upon the type of chassis material of construction of the
superstructure/tank, etc). It shall carry an extension ladder and shall be capable of
towing a trailer pump.

3.2 The water tender shall be fabricated in a manner so as to confirm to the following
characteristics:

a) Gross vehicle weight should be as CMVR 1989 — clause 93.

b) Acceleration from 0 to 65 km/h in 40s - standing start through gears (fully laden)

c) The appliance shall be capable of being started from rest on a gradient of 1 to
4.

d) When travelling at 48 km/h on a level dry surface the foot brake shall be capable
of stopping the vehicle within a distance of 15 m from the point at which the
brake is applied. The hand brake shall be capable of holding the fully laden
appliance on a dry surface gradient of 1 in 4 when in neutral gear.

e) The chassis shall meet prevailing emission norms and shall comply with the
provisions of Motor Vehicle act 1988 and Central Motor Vehicle Rules 1989.

f) Power to weight ratio — The power to weight ratio of the vehicle shall not be less
than 10 HP per ton.
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g) All chassis above 12 Ton gross vehicle weight (GVW) shall be fitted with
automatic transmission.

4 MATERIAL

4.1 The choice of material to be used in the construction of the appliance shall be
made with a view to combining lightness with strength and durability. The following
choice of materials shall be followed:

4.1.1 Pump Casing and Low Pressure Impeller — Lead tin bronze (Grade LTB 2 of IS
318) or High strength light aluminium alloy Gr. 4450 of IS 617 (Duly heat treated and
hard anodized) or Stainless steel as per IS 6603 (SS — 304 -18 Cr. 8 Ni): Lead tin
bronze (Grade LTB 2 of IS 318) or High strength light aluminium alloy Gr.4450 of High
pressure impeller IS 617 (Duly heat treated and hard anodized) or Stainless steel as
per IS 6603 (SS — 304 -18 Cr. 8 Ni).

4.1.2 Impeller Neck Ring — Lead tin bronze (Grade LTB 2 of IS 318) or High strength
light aluminium alloy Gr.4450 of IS 617 (Duly heat treated and hard anodized) or
Stainless steel as per IS 6603 (SS — 304 -18 Cr. 8 Ni) or polymer-based material.

4.1.3 Pump Shaft — Stainless steel (Grade 04Cr18Ni10 of IS 6603).
4.1.4 Pump Bearing Housing — Cast iron as per IS Gr. FG260.

Pump panel: Aluminium sheets (IS 737) or Stainless-steel sheet (IS 6911) or
FRP/GRP.

4.2 | ubricating nipples shall be provided, wherever necessary.
5 DESIGN AND CONSTRUCTION
5.1 Auxiliary Cooling System

5.1.1 The engine shall be provided with auxiliary cooling system to permit its
continuous stationery running without overheating. Indirect cooling system shall be
incorporated, if necessary, which shall be of the open circuit type discharging water to
the waste.

5.1.2 The operating temperature of the engine cooling water shall preferably be
thermostatically controlled and shall be maintained within the temperature range
specified by the chassis manufacturer.

5.1.3 The oil in the oil sump shall be prevented from overheating.
5.2 Electrical System

5.2.1 A trickle type battery charger shall be provided for recharging the battery in-situ.
A red pilot lamp, indicating when the batteries are being charged from an external
supply, shall be provided.

5.1.3 All important electrical circuits shall have separate fuses suitably indicated and
shall be grouped into a common fuse box located in an accessible position in driver’s
cab and fitted with means for carrying spare fuses. The wiring shall be single pole and
shall not be exposed to the atmosphere. Conduits shall be used, wherever necessary.
The wire selected shall be of suitable size for different circuits considering the current
consumption of that circuit with min. 20 percent higher capacity. All the wires shall
necessarily be copper conductor with proper insulation.
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5.3 Water Tank

The capacity of the water tank shall be between 2 000 and 16 000 litres capacity
(depending upon the type of chassis used).

The choice of material for the water tank shall be:-

a) Fortanks up to 7 000 litres capacity - tank body and baffles shall be of minimum
3.15 mm and the tank bottom plate shall be min. 4 mm Stainless steel - Grade
316L — NN (S 69117)

b) For tanks more 7000 litres capacity - tank body and baffles shall be of minimum
4 mm and the tank bottom plate shall be min. 5 mm Mild steel sheets as per IS
2062. The tank made of mild steel shall be treated suitably for anti-corrosion.

5.3.1 The tank shall be suitably mounted on the chassis in a manner keeping in view
the proper load distribution on the axles.

A full length runner from behind the driver cabin till end of chassis frame shall be
provided and made out of ISMC of 100 mm x 50 mm x 5 mm for the water tank up to
7 000 litres capacity and ISMC of 150 mm x 75 mm x 5 mm for the water tank above
7 000 litres capacity suitably fixed to the chassis frame with 6 mm thick mild steel plate
and bolted to chassis frame wherever holes are available in the chassis frame.

The tank shall be suitably baffled with minimum 2 numbers of baffles fitted
longitudinally and 2 numbers of baffles fitted transversely for tank up to 7 000 litres
capacity and minimum 2 numbers of baffles fitted longitudinally, and 3 numbers of
baffles fitted transversely for tank more than 7 000 litres capacity to prevent surge
when the vehicle is breaking, cornering, or accelerating for.

The baffles shall be arranged in a manner to facilitate the passage of a man throughout
the tank for cleaning purpose.

The tank shall be mounted on minimum three cross members to counter act the
stresses caused by chassis flexion and shall be so secured that it can be easily
removed. The water tank shall be provided with minimum six chairs, three on either
side for mounting the tank on the runner and chassis frame.

Water tank up to 7000 litres capacity shall be fixed on the runner with heavy duty single
metacone mountings and Water tank more than 7000 litres capacity shall be fixed on
the runner with heavy duty dual metacone mountings.

Suitable eyes shall be provided on the shell of the tank to enable it to be lifted from
the vehicle for repairs/ replacement as and when required.

5.3.2 The tank shall be fitted with a suitably sized overflow pipe. Two 63 mm
instantaneous hydrant connections, incorporating a ball valve and strainer, shall be
provided for filling the tank through 75 mm bore pipe work. Suitable size pipeline shall
be taken from the tank to the suction inlet of the pump incorporating quick action
spherical type valve as per IS 13095.

Drain plugs or drain cocks shall be provided, wherever necessary.

The open end of the overflow pipe shall be taken down to a point well below the
chassis without affecting the effective ground clearance when fully loaded and shall
discharge away from the wheels.
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5.3.3 For the mild steel plates used for the tank, they shall be given adequate anti-
corrosive treatment by shot blasting from inside and outside and then epoxy treatment
shall be given which shall consist of one coat of primer with two coats of finish.

5.3.4 LED/DIGITAL level indicator shall be installed at Pump control panel. Level
Indicator shall be provided with 4, V2, %, and full level indication or with indicators of
the percentage of water.

5.3.5 The tank shall have a bolted manhole of 450 mm diameter of the same material
as that of the tank and shall have a gun metal threaded ring and cap of 300 mm
diameter for filling the water tank from the top. The manhole cover shall be made from
5 mm thick plate.

5.4.6 The tank shall be connected with the pump and hose reel and valve(s) shall be
provided in such a way that any of the following operations are possible:

a) Hydrant tank;

b) Hydrant reel;

c) Tank-pump — high- and low-pressure hose reels;
d) Hydrant-pump — low pressure hose reel; and

e) Off.

5.4 Hose Reels

Two high pressure hose reels shall be provided and mounted so as to be accessible
for use from either side of the appliance. The hose shall be prevented from kinking.
The hose shall be light weight PVC nylon braided hose and the working pressure of
hose shall not be less than 40 kg/cm2. The high-pressure hose reels shall hold not
less than 50 m of hose in one length, terminating in high pressure fog/jet trigger type
gun connected by quick connect couplings. The fog gun shall be made of stainless
steel or aluminium alloy. The inlet connection shall be of 20 mm and shall have a leak
proof rotating type hose connector. The gun shall be of constant flow type and shall
have a discharge capacity of 150 litre/min approximately. Provision shall be made in
the gun controls to achieve combat mode (straight jet) or a fog shield in split second.
The gun shall have the ability to work on pressure for 20 to 40 kg/cm2 without affecting
discharge pattern. Weight of gun shall not be more than 4 kg.

The hose reel shall be of electrically rewinding type 12 / 24 V. The hose reel side
plates and drum shall be made from aluminium or Stainless steel.

Plumbing between the pump and hose reel shall have clean and unobstructed water
way of not less than 25 mm throughout.

5.5 Pump

5.5.1 A centrifugal high- and low-pressure pump shall be mounted at rear of the
appliance. The low- and high-pressure sections of the pump may be either multi-stage
or single-stage type. Anti-friction bearings external to the casing be provided so as to
avoid any bearings within the pump casing. The gland shall be of the mechanical self-
adjusting type.

The impeller(s) of the low-pressure section shall be closed type and shall be
dynamically balanced. The impeller(s) of the high-pressure sections shall be closed
or regenerative type. A drain cock plug shall be provided at the bottom of the casing
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in a way to prevent the cock being opened due to vibrations. Studs, etc, used in the
pump casing coming in contact with the water shall be stainless steel. The castings
shall be without any blow holes, internal cracks, etc. The interior of the casting shall
be smooth finished. The castings shall withstand the hydraulic pressure as given in
5.54.

5.5.2 The pump along with the controls shall be placed in a closed locker provided
with openable doors or aluminium roller shutter.

The pump shall be coupled to the prime mover of the chassis through a power take-
off (PTO) capable of transmitting full torque of the engine used for the appliance or a
side mounted PTO of suitable torque and ratio.

All propeller shafts and all fittings used for coupling the PTO, pump, etc, shall be of
the suitable size and type required for driveline as used by the chassis manufacturer
for the drive line and all shall be dynamically balanced. Any changes in the original
driveline of the chassis shall be approved by the chassis manufacturer.

The PTO shall have a suitable gear ratio to maintain the engine RPM of maximum
torque and power range as recommended by the chassis manufacturer to achieve the
output required from pump.

A cooling coil made of copper pipe shall be provided in the bottom of the PTO casing
in case a split shaft PTO is used for driving the pump.

A control lever or switch for engaging and disengaging the pump shall be provided in
the driver’s cab.

5.5.3 The pump shall be designed to give its rated output with an engine and pump
input at shaft speed safe enough to operate the engine. The pump capacity shall be:

a) 2 000 litre/min at 0.7 MPa and 300 litre/min at 3.5 MPa capacity; or
b) 3 000 litre/min at 0.7 MPa and 300 litre/min at 3.5 MPa capacity; or
c) 4 000 litre/min at 0.7 MPa and 300 litre/min at 3.5 MPa capacity.: or
d) 6 000 litre/min at 0.7 MPa and 300 litre/min at 3.5 MPa capacity.

The design of the pump shall be such that the normal pressure and high-pressure
stages can be operated simultaneously. Simple mechanism shall be provided to
change over from normal pressure to high pressure, preferably a single lever
operation.

A thermal relief valve (TRV) shall be fitted on the pump discharge side which will
control the water temperature within the pump below 48°C (or 80 °C — this version
shall be used only when there is good operational reason) when the pump is operating
in high rpom with Close discharge. The water discharged from the TRV shall be either
taken back to water tank or safely piped away to waste with metallic pipe.

The pump housing shall have provision to connect normal pressure hose reel and
cooling water line. The pump shall give performance as given in Table 1, when
working with strainers (except basket strainer) at 27 + 5 °C.

5.5.3.1 Allowances for Output

a) One percent for every 2.5°C rise in water temperature,
b) Four percent for every 300 m above mean sea level, and
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c) No allowance shall be made for humidity up to 75 percent. However, deduction
at the rate of 1 percent of every 5 percent change in humidity shall be made
when humidity changes from 75 to 95 percent.

Table 1 Pump Performance Data
(Clause 5.5.3)

Sl Output Pressure | Lift Remarks

No. lpm kg/cm? m

(1) (2) 3) 4) (5)

i) 2 000/3 000/ 7 3 | When working through two 2.45 m.
4 000 /6 000 Lengths of specified suction hose

ii) 1600/2400/ 8.8 3 | When working through two 2.45 m.
3200/4 800 lengths of specified suction hose

iii) 720/950 /1 7 7 | When working through 9.8 m, that is four
400/2 100 2.45 m lengths of specified suction hose

iv) 300 35 3 | When working through two 2.45 m

lengths of specified suction hose

5.5.4 Pump Test

The pump shall be run for a period of three hours non-stop delivering the rated output
at 7 kg/cm2 and for one hour at 35 kg/cm2 with a lift of 3 m at normal temperature and
pressure conditions (NTP).

During the test, the water shall not be replenished for the cooling system and the
temperature of the engine oil shall not exceed the engine manufacturer rated
temperature for continuous working. The engine shall show no sign of stress during
the test. The temperature of the cooling water (radiator water) tank shall not exceed
the engine manufacturer rated temperature for continuous working.

The PTO sump oil temperature shall not exceed 100 percent of the manufacturers
recommended temperature for the grade of oil used. The pump casing and impeller
shall be subjected to hydraulic pressure of 21 kg/cm2 for 10 min to detect leakage,
perforation, etc.

Various pump testing procedures and test methods are given below: in-Arrexure-A-te
H

Thermal relief valve (TRV) test — The TRV shall be tested as follows:

After priming the pump from open well let the pressure within the pump build-up up to
7 kg/cm2, this shall be followed by engaging the pump in HP mode. Now close all the
delivery outlets (including the engine cooling valve) then throttle the engine so as to
maintain a high pressure of 30-35 kg/cm2 let the pump heat up until the TRV opens
automatically and hot water comes out of it; Measure the temperature of this hot water.
This temperature shall not exceed the specified value (48° or 80 °C). Slowly open the
delivery valve so as to allow fresh cold water to enter into the pump. The TRV must
close automatically once the ambient temperature is reached by the pump.

Pressure relief valve (PRV) test — The PRV shall be tested as follows:
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After priming the pump from open well let the pressure within the pump build-up up to
7 kg/cm2, this shall be followed by engaging the pump in HP mode, now close all the
delivery outlets (including the engine cooling valve) then throttle the engine so as to
increase the high pressure until the PRV opens automatically and the pressure should
not be more than 40 kg/cm2 The PRV must close automatically once pressure is less
than 40 kg/cm2.

5.6 Suction Inlet and Delivery Valves

5.6.1 The pump shall have suction inlet(s) having 100-150 mm standard suction
connection (see IS 902) with internal strainer(s) and blank cap(s). The strainer(s) shall
be retained firmly when in use but shall be easily removable. The mesh size of the
pump inlet screen shall be smaller than the outlet size of the impeller.

5.6.2 The pump shall be provided with one delivery valve for every 1 000 litre/min
pump output having 63 mm standard hose couplings (see IS 903) with screwed wheel
type quick closing clack valve (see IS 4928). Blank caps fastened with chains and
incorporating means to relieve pressure between the valve and the cap shall be
provided one for each delivery valve.

5.6.3 High-Pressure Filter

In case of regenerative impeller, the water going to high-pressure impeller suction shall
be filtered before entering into the high pressure impeller. A filter capable of filtering
particle size up to 0.75 mm or less shall be used. This filter shall be of stainless steel
and shall be easily accessible for cleaning.

5.7 Primer

5.7.1 The primer shall be capable of lifting water at least 7.0 m (measured from water
level to the centre of pump) in not more than 24 s when connected with 100 mm suction
hose and 36 s when connected with 140 to 150 mm suction hose and shall preferably
be fully automatic. The allowance shall be 300 mm for every 300 m elevation above
mean sea level and 1 percent for 2.5°C rise in water temperature.

5.7.2 In the case of water ring or reciprocating primer or rotary primer, engagement
and disengagement shall be automatic. If the primer is of the reciprocating type,
means shall be provided to automatically limit the speed of engine while the primer is
engaged.

5.7.3 The primer shall be constructed of gun metal/ light alloy/Stainless Steel
5.8 Pipelines and Valves

5.8.1 All pipelines shall be of stainless-steel grade SS 304 and all valves up to 50 mm
size shall be 3 piece design grade 304 stainless steel ball valves. All valves above 50
mm shall be standard butterfly valves.

5.8.2 All piping shall be sized so as to have minimum pressure drop and achieve the
required pressure and flow at various locations.

5.8.3 All piping shall be seamless and designed for 10 percent over the maximum
pressures encountered in the pipe.

5.8.4 The piping shall be flanged for ease of maintenance. Flanges shall have ‘O’ ring
sealing. However, flange joints shall be kept to minimum.
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5.8.5 All lines shall be hydraulically tested at 1.5 times of the design pressure and
pressure shall be held for 2 h. In no case the lines shall be tested below 25 kg/cm2

5.8.6 All lines shall be suitably supported so as to provide rigidity and avoid vibrations.
5.8.7 All lines less than 50 mm size shall be socket welded to matching rating fittings.
5.8.8 All lines above 50 mm size shall be butt welded with full penetration welds.
5.8.9 All bolts, nuts and washers used shall be of stainless steel.

5.9 Control Panel

5.9.1 Adequately illuminated control panel shall be provided and positioned as follows:

a) Rear mounted pump — One control panel at the rear of the appliance;
b) Midship mounted pump — to be deleted.

5.9.2 The control panel shall be located near the pump and shall include the following:

a) Throttle control for engine; Push Buttons Integrated with vehicle engine
management system and the same should be approved by the chassis
manufacturer.

b) The control panel shall be LCD type touch screen and shall have following
displays and controls.

1) Low pressure gauge

2) High Pressure gauge

) Vacuum gauge

) Engine coolant water temperature gauge
) Engine oil pressure gauge
)

)

)

D O bW

Engine RPM
Pump RPM
Engine speed Idle
9) Water level indicator
10)PTO warning lamp
c) Control for primer
d) Control for pump compartment light
e) Control for auxiliary cooling system (if required)
f) Hydrant to tank connection with NRV

5.11 Body Work and Stowage
5.11.1 Cabin

o

5.11.1.1 Enclosed accommodation for six persons shall be provided in the driver cab-
cum- crew compartment including the driver and the in-charge of the crew.

In case the chassis is of the cowl type, the complete cabin shall be manufactured by
the body fabricator as per the following specifications:

The front-end structure, cowl shall be original and shall be retained as supplied with
the chassis.
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The size of driver-cum-crew cabin shall be:

Length of cabin - 2200 -2 400 mm.
Width of cabin - 2 200 — 2 480 mm.
Internal height - Not more than 1 700 mm.

The driver cum crew cabin shall be fabricated in continuation and in line. The under
frame cross members shall be fabricated and made out of rolled ISMC M.S. channel
of 100 x 50 x 5 mm for chassis up to 12 ton and above GVW and for chassis less than
12-ton GVW the size of the ISMC M.S. channel shall be of 70 x 40 x 5 mm.

Each cross member shall be secured to the runner running full length of the chassis
frame with suitable mounting plates. The runner shall be fixed to the chassis frame.

The complete superstructure of the cabin shall be made out of SS 304 square tube of
30 X 30 X 1.6 mm. The superstructure shall be strengthened specifically on the
members where the doors and window frames are to be fitted and also on the other
members by providing brackets and the gusset plates securely fitted.

The flooring of the driver cum crew cabin shall be fabricated out of SS 304 angles of
40 x 40 x 4mm thick which shall be properly welded/ bolted to the cross members.

The complete Internal and external panelling of driver-cum-crew cabin, including doors
shall be of 1.6 mm aluminium sheet with all the joints riveted and bided.

The flooring of the driver-cum-crew cabin shall be fabricated from 3 mm aluminium
chequered plates except over the mudguard arches which shall be of 2 mm aluminium
chequered plate rigidly fixed to the under frame by means of nuts and bolts or riveting.
Trap doors for topping up wherever necessary shall be provided.

The driver-cum-crew cabin shall be equipped with full four doors, one for driver, one
for officer in the front and two at the rear for the crew members.

All the doors shall be fitted on the super structural members each hung upon the
two/three numbers of coach type hinges and handles.

For all the above windows, 5 mm. thick laminated safety glasses shall be provided.

The wind screen shall be 5 mm thick laminated safety glass curved type single piece
with EPDM rubber beading.

However, if the chassis is of the cabin type, suitable extension of the original cabin
shall be done to accommodate the crew members as specified below. Due care shall
be taken to ensure that the cabin extension is done completely as per the chassis
manufacturers recommendations and suitably strengthened to take the additional
loads where required.

5.11.1.2 One roof light shall be provided in the driver’s cabin dwell vision and external
rear view mirrors shall be fitted to the cab. The rear-view mirrors shall comply to AIS
001 LATEST and shall be installed as per AIS 002 Latest.

5.11.2 Seats

5.11.2.1 Both the seats (driver and officer in charge) shall be independent and fully
adjustable for horizontal as well as vertical adjustments. The officer in charge and
crew shall have individual seating, with each seat fitted with brackets for placement of
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Breathing Apparatus in an upright position. The seats shall be able to accommodate
all types of SCBA sets. The seats shall have integrated seat belts. The safety belt
(seat belt) shall comply with AIS 005 / latest.

The crew seat shall meet the requirements of AlS standards.

5.11.2.2 Below the crew seat, two lockers shall be provided. One locker for battery
box to accommodate two 12 V 13 plates batteries and another for keeping
accessories. The extra length of battery cable shall be provided by manufacturer.

5.11.2.3 The crew seat shall be rigidly fixed to floor by means of nuts and bolts, running
full width of the vehicle suitable for sitting five firemen, covered with 75 mm x 50 mm
cushion latex foam rubber upholstered in good quality foam leather of approved shade.

5.11.2.4 Suitable locker space shall be provided below the crew seat.
5.11.3 Rear Body

5.11.3.1 The rear body shall be fabricated in continuation and in line of the crew cabin.
The under frame cross members shall be fabricated and made out of rolled ISMC M.S.
channel of 100 x 50 x 5 mm for chassis up to 12 ton and above GVW and for chassis
less than 12-ton GVW the size of the ISMC M.S. channel shall be of 70 x 40 x 5 mm.

The mild steel runner of 100 mm % 50 mm x 5 mm size shall be provided over the
chassis member for the uniform distribution of load over the chassis. Each cross
members shall be secured to the chassis frame.

The complete superstructure shall be made out of SS 304 square tube of 30 X 30 X
1.6 mm. The superstructure shall be strengthened specifically on the members where
the doors and lockers are to be fitted and also on the other members by providing
brackets and the gusset plates securely fitted.

The flooring shall be fabricated out of SS 304 angles of 40 x 40 x 4mm thick which
shall be properly welded / bolted to the cross members.

The complete Internal and external panelling including doors (if any) shall be of 1.6
mm aluminium sheet with all the joints riveted and bided.

The flooring shall be fabricated from 3 mm aluminium chequered plates except over
the mudguard arches which shall be of 2 mm aluminium chequered plate rigidly fixed
to the under frame by means of nuts and bolts or riveting. Trap doors for topping up
wherever necessary shall be provided.

5.11.4 Super Structure

5.11.4.1 The cab and lockers shall be of composite construction with sufficient rigidity
and reinforcement and shall be kept as light as possible.

5.11.4.2 The structure/framework shall be of welded constructions and made from 2
mm thick mild steel pressed sections and square tubes. The angles and channels
used shall be of minimum 3 mm thickness. The complete structure material shall be
treated for anti-corrosion by zinc plating. The plating thickness shall not be less than
20 microns. Two coats of epoxy paint shall be applied to the completely welded
structure.

5.11.4.3 The structure shall be so designed so as to avoid any vibration/ ratting/

10
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deformation in the intended usage of the vehicle.

5.11.4.4 The entire rear deck of the vehicle and locker floor shall be covered with
minimum 3 mm thick aluminium chequered plates All the lockers’ sides and complete
rear of the vehicle shall be covered with minimum 2 mm thick aluminium sheets /
chequered plates.

5.11.4.5 All lockers provided above the chassis frame shall be covered with aluminium
roller shutters — The roller shutters shall be made from double layer aluminium
extruded profiles with suitable side guide channels.

All aluminium profiles use shall be proper anodized with the thickness of each profile
not more than 30mm.

The opening roller shutters shall be done means of the bar type handle provide.

This shall be self-locking type so that while vehicle is moving, the shutters do not open
accidently during movement of vehicle.

Roller shutter profile/panel links shall be interconnected with rubber/plastic/PVC
sealing to make the roller shutter watertight when close.

The roller shutter winding rolls shall be between 45 mm to 60 mm in diameter.

Suitable lockers with doors shall be provided below the chassis frame depending upon
the availability of space on the chassis / requirement of the fire services. All lockers
shall be provided with ALL OVER LED LIGHTS.

5.11.4.6 All lockers above chassis floor shall be covered with aluminium roller shutters.
The roller shutters shall be made from extruded aluminium sections with panel, one
on each side of appliance will have a locking arrangement. Other doors shall be
suitable roller, spring, guide channels, etc. All aluminium sections used shall be
properly anodized. The roller shutters shall be rolled inwards underneath the roof
giving unobstructed access to the equipment lockers and the firefighting material.
These roller shutters shall open in every position of the vehicle even in rough terrain.
Guide rails shall support the shutters over entire length on both sides to make them
absolutely torsion free. The roller shutters shall have a sturdy lock, preventing
accidental opening during movement of vehicle. Roller shutters shall be made of
hollow rectangular shaped aluminium links which shall be interconnected with
rubber/plastic/PVC profiles sealing the roller shutter watertight when closed. These
roller shutters shall be durable, maintenance free, weather and corrosion resistant.

5.11.4.7 Suitable storage space shall be provided to store four 2.5 m lengths of suction
hoses in convenient location.

5.12 Miscellaneous

5.12.1 A suitable bumper shall be provided at the rear rigidly fixed to the super
structural members by means of nuts and bolts, fabricated from 100 mm x 50 mm x 5
mm mild steel channel.

5.12.2 Two cat ladders made out of stainless-steel round or square pipe of 25 mm
diameter shall be provided.

5.12.3 Two numbers of 25 mm diameter aluminium pipe railing with sufficient number
of aluminium double socket brackets shall be provided to the rear body over the deck.
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5.12.4 A heavy duty towing hook shall be provided and fitted the rear bumper by
means of nuts and bolts.

5.12.5 Quick removable type wire mesh guard made from 25 mm x 25 mm size mild
steel galvanised wire mesh of 1.6 mm covered in mild steel angle frame shall be
provided to all the glasses of driver-cum-crew cabin.

5.13 Provision for Stowage of Equipment

For all water fittings like branch pipes, etc, quick release type couplings are provided
which enables the operator to locate the desired equipment instantly and thereby save
valuable time at the time of fire. These couplings also ensure that none of the item
damage the internal panelling and thereby increase the life of vehicle. Suitable
clamps, brackets, holders, etc are provided for all other items.

5.14 Cable Winch

An electrically operated cable winch of 6 t capacity shall be provided. The winch unit
shall be complete with minimum 5.5 HP 12 V dc series wound electric reversible motor
for increased pulling power, rope drum, and 27 m heavy duty galvanized EIPS wire
rope with replaceable self-locking clevis hook and shall be mounted on the front
bumper of the vehicle with suitable strong supports.

5.15 Telescopic Light Mast or Inflatable Emergency Lighting System

A telescopic lighting system shall be provided consisting of pneumatic telescopic mast
with 4 x 80 W LED floodlight 24V DC and mast mounting bracket assembly.

The telescopic mast shall be manufactured from Fully Anodized aluminium 6063 T6
alloy tubes, corrosion proof even in presence of sea fog and with at least 3.5 mm
thickness.

The Telescopic Mast should be extremely strong and designed with not more than 3
sections and equipped with special keyway and anti-rotation key placed on the ring
between each section to eliminate any backlash between all the sections, the purpose
is to prevent the mast from rotating on its axis in case of impact force or unbalanced
load.

The telescopic mast shall have minimum diameter of 90 mm on the main tube. The
top section of the mast should not be more than 65 mm. It shall be complete with foot
plate with up to six fixing holes for bolts.

The mast must be equipped with internal spiralled electrical cable with 7 wires with a
section each of 1.5mm2 and wires will be shielded.

The extended height of the telescopic mast shall be minimum 6 000 mm from ground
level. The retracted height of mast shall be maximum 2 100 mm.

The pneumatic controller board with pressure regulator shall be provide for mast
extension and retraction.

The working pressure of the telescopic mast must be between 1.5 bar to 2.5 bar.

The operational temperatures range shall be between -40 °C and +60 °C, with air
safety release valve. Each mast section must be provided with a water drainage hole
to drain water out from the internal sections.
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The telescopic mast should be mounted behind the driver’s cabin and should be
internally mounted with suitable brackets.

The Light Mast will have 4 X 80 W LED 24 V, DC floodlight projectors in weatherproof
shock resistant aluminium IP67 casing. The total floodlight efficiency must at least
28,000 Lumens.

The mast shall be manually turnable and lockable by means of a hand wheel fitted on
the mast allowing 360° movements.

The total weight of the complete mast system not more than 30 kg.
5.16 Ladder Gallows

Gallows shall be provided to carry a 13.5 m, aluminium trussed type triple extension
ladder. The design shall be such that the ladder can be released without difficulty from
a reasonably accessible position and shall embody rollers to permit easy withdrawal
by one man. Means shall also be provided for locking the ladder when stowed.

5.17 Tool-Kit Container

A specially fitted recessed tray for the normal kit of tools, carried on the appliance,
shall be provided.

5.18 Stability

The stability of the appliance shall be such that when under fully equipped and loaded
conditions (but excluding crew), if the surface on which the appliance stands is tilted
to either side, the point at which overturning occurs is not passed at an angle of 27.5°
from the horizontal.

6 WORKMANSHIP AND FINISH

6.1 All parts of the appliance shall be of good workmanship and shall have streamlined
finish.

6.2 The appliance shall be painted fire red colour conforming to Shade No. 536 of IS
5. It shall PU type paint conform to IS 2932.

7 INSTRUCTION BOOK, ACCESSORIES AND EQUIPMENT

7.1 Instruction Book or Books

The chassis maintenance manual shall also be provided with the vehicle.

7.1.1 General Instructions

The following description of the pump shall be included in the instruction handbook:

a) General description;
b) Range of usable ambient temperature;

c) Design and function of the pump, including important data (for example number
of stages, shaft seal, primer materials, drainage, lubrication points);

d) Maximum operating pressure;
e) Information of operating controls;
f) Design, function, and use of safety protection devices;
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9)
h)
)

k)

Shut off valves and pump connections;
Additional descriptions for accessories;
Additional descriptions for accessories;
Cross-sectional drawing of the pump or exploded diagram; and

m) Maximum angle of inclination of operation.

7.1.3 Maintenance and Servicing

The following instruction for maintenance and servicing of the pump shall be included
in the instruction handbook:

a)
b)

Maintenance intervals and scope.
Maintenance procedures and inspections.

7.2 Accessories

7.2.1 The following accessories shall be provided in addition to those normally fitted
on modern commercial vehicles:

a) Fog lamps — Two.

b) Multicolour lights (Red / White / Blue ) — Situated on the head of the driving
compartment.

c) Tools — All tools required for normal routine maintenance of the appliance
which are not included in the kit for the chassis.

d) Siren — Battery operated.

e) Search light — Adjustable to give flood or beam light, mounted in a convenient
position but capable of being readily disconnected and mounted on a tripod
away from the appliance, complete with tripod and with not less than 30 m of
TRS cable on a reel mounted on the appliance.

f) Spotlight — Adjustable, mounted in a convenient position on the near side of
the driving compartment.

g) Inspection lamp — Protected type on wander lead with plug. A socket shall be
provided in the control panel in the driver’s cab for plugging in the lamp.

h) Rear reflectors.

j) Cab, instrument panel and locker, light.

k) Public address system.

8 MARKING
Each appliance shall be clearly and permanently marked with the following
information:

a) Manufacturer's name, or trademark, if any;

b) Serial number of the pump body and year of construction;

c) Capacity of pump, in I/min;

d) Capacity of water tank, in litre;

e) Nominal speed, in rev/min of the pump;

f) Transmission ratio of the power take off;

g) Working pressure, in kg/cmz2;
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h) Direction of rotation of the pump shall be indicated by an arrow and this shall
be permanently marked on the pump body; and

j) Lubrication points, drainage devices, etc, shall be colour coded.
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Annex A
(Clause 2)

LIST OF REFERRED INDIAN STANDARDS

IS No. Title

5:2007 Colours for ready mixed paints and enamels (sixth revision)

273 :1990 Specification for picks and beaters (fourth revision)

318 : 1981 Specification for leaded tin bronze ingots and castings
(second revision)

513 : 2008 Specification for cold-rolled low carbon steel sheets and strips
(fifth revision )

617 : 1994 Specification for aluminium and aluminium alloy ingots and
castings for general engineering purposes (third revision)

636 : 2018 Non-percolating flexible fire fighting delivery hose —
Specification (fourth revision)

703 : 1999 Axes - Specification (second revision )

704 : 1984 Specification for crow-bars and claw- bars (second revision)

737 : 2008 Wrought aluminium and aluminium alloy sheet and strip for
general engineering purposes (fourth revision)

841 : 1983 Specification for steel hammers (second revision)

884 : 1985 Specification for first-aid hose reel for fire fighting (first
revision)

901 : 1988 Specification for couplings, double male and double female,
instantaneous pattern for fire fighting (third revision)

902 : 1992 Specification for suction hose couplings for fire fighting
purposes (third revision)

903 : 1993 Specification for fire hose delivery couplings, branch pipe,
nozzles, and nozzle spanner (fourth revision)

904 : 1983 Specification for 2-way and 3-way suction collecting heads for
fire fighting purposes (second revision)

905 : 1988 Specification for delivery breechings, dividing and
collecting instantaneous pattern for fire fighting purposes
(second revision)

906 : 1988 Specification for revolving branch pipe for fire fighting (third
revision )

907 : 1984 Specification for suction strainers, cylindrical type for fire
fighting purposes (second revision )

910 : 1980 Specification for combined key for hydrant, hydrant cover and
lower valve (second revision)

927 : 1981 Specification for fire hooks (second revision)

952 : 1986 Specification for fog nozzle for fire brigade use (first revision)

1084 : 2005 Manila ropes — Specification (fourth revision )

1931 : 2000 Engineer’s files — Specification (third revision)

2097 : 2012 Specification for foam making branch pipe and foam inductor
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IS No. Title

(second revision)

2171 : 1999 Specification for portable fire extinguishers, dry powder
(cartridge type) (fourth revision)

2871 :2012 Branch pipe, universal for fire fighting purposes —
Specification (first revision)

2932 (Part 1) : Enamel, synthetic, exterior (a) Undercoating, (b) Finishing —

2013 Specification: Part 1 Domestic and decorative applications
(fourth revision )

3582 : 1984 Specification for basket strainers for fire fighting purposes
(cylindrical type) (first revision)

4571 : 1977 Specification for aluminium extension ladders for fire brigade
use (first revision )

4643 : 1984 Specification for suction wrenches for fire brigade use (first
revision)

4770 : 1991 Specification for rubber gloves for electrical purposes (first
revision)

4927 : 1992 Unlined flax canvas hose for fire fighting-Specification ( first
revision)

4928 : 1986 Specification for delivery valve for centrifugal pump outlets
(first revision)

5098 : 1969 Specification for cross-cut and rip saws

5131 : 2002 Dividing breeching with control for fire brigade use —
Specification (second revision)

5612 Specification for hose-clamps and hose bandages for fire

brigade use Hose clamps (first revision ) Hose bandages (first
(Part 1) : 1977 revision )
(Part 2) : 1977

5714 : 1981 Specification for hydrant stand pipe for fire fighting (first
revision)

6149 : 1984 Specification for single-ended open- jaw adjustable wrenches
(first revision)

6603 : 2001 Stainless steel bars and flats- Specification (first revision )

6911 : 2017 Stainless steel plate, sheet, and strip specification (first
revision)

8423 : 1994 Specification for controlled percolating hose for fire fighting
(first revision )

8442 : 2008 Stand post type water and foam monitor for fire fighting (first
revision )

10245 (Part 2) : Respiratory protective devices — specification : Part 2 Open

1994 circuit breathing apparatus (first revision )

13095 : 1991 Butterfly walls for general purposes
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Annex B
(Foreword and Clause 5.11.4.7)

SCHEDULE OF EQUIPMENT TO BE STOWED IN THE APPLIANCE

ri:_ Item Qty.
1. Aluminium Triple extension ladder 13.5 m (As per IS 4571 / JCDD 12/1) 1
2. Rubber lined delivery hose of 50 mm internal diameter according to Type | 600 m
A of IS 636 in 30 m or 15 m length fitted with 50 X 63 mm delivery hose
couplings made from corrosion resistance steel as per IS 3444 Gr I.
3. a) Hose clamps [see IS 5612 (Part 1)] 25
b) Hose bandages [see IS 5612 (Part 2)] 25
c) Hose slings 20
d) Hose straps 20
4. Suction hose (Heavy duty) of PVC of 100 mm internal diameterin 25 m | 10m
lengths fitted with 100 mm suction hose coupling (see IS 902)
5. 3-way suction collecting head 100 m size (see IS 904 ) 1
6. Suction wrenches for 100 mm suction coupling (see IS 4643) 2
7. Suction strainer 100mm size (see IS 907) 1
8. Basket strainer (cylindrical type) (see IS 3582 ) 1
9. Dividing breeching with (see IS 5131) Control instantaneous pattern 63 1
mm
10. Collecting breaching instantaneous pattern 63 mm (see IS 905) 1
11. a) Hydrant- stand pipe - two way (see I1S5714) 1
b) Double female coupling (see IS 901) 2
¢) Hydrant connection 63mm double armoured hose 1 m long with 63 2
mm female instantaneous pattern delivery couplings at both ends (see IS
901)
12. Combined key for hydrant, hydrant cover and lower valve (see IS 910) 2
13. Fog nozzle with extension applicator with fog head (see IS 952) 1
14. Hand controlled branch for 63 mm size hose coupling 1
15. Branch pipe, universal (see IS 2871) 1
16. Branch with revolving head (see IS 906) 1
17. Branch pipe (see IS 903 ) 4
18. Nozzle of sizes 12mm, 16 mm, 20mm and 32 mm (two each) (see IS 903) 10
19. a) Adaptor for 100mm suction female screw coupling and 63 mm male 2
instantaneous
b) Adaptor double female instantaneous pattern 63 mm 2
c) Adaptor double male instantaneous pattern 63 mm 2
20. Nozzle spanners (see IS 903) 2
21. Rechargeable torch intrinsically safe LED type of min. 5000 Lumens and 2
weight not more than 2 kgs.
22. Rechargeable Flashlights clip on type min. 1000 Lumens and weight not 6
more than 250 grams.
23. Self-contained positive pressure breathing apparatus with carbon | 5 set
composite cylinder (compressed air type) complete with spare cylinder of
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ri:_ Item Qty.
min. 45-minute duration [see IS 10245 (Part 2)]
24, Portable fire extinguisher, dry powder type, 10kg (see IS 15683) 1
25. Foam making branch FB-5 X with pick up tube (see IS 2097) 1
26. Lowering line -50mm hemp or terylene, 40m long having two ends spliced 1
in and one end with a running noose (see IS 1084)
27. Long line - 50mm manila, 30 m long (see IS 1084) 1
28. Short line - 50mm manila, 15 m long (see IS 1084) 1
29. First aid box for 10 persons 1
30. Rubber gloves (in case) (see IS 4770) 2 pair
31. Asbestos gauntlets (in case) 1 pair
32. Axe, large (see IS 703) 1
33. Spade 1
34. Pickaxe (see IS 273) 1
35. Crowbar of 1650mm length and diameter of 25 mm (see IS 704) 2
36. Sledge hammer, 6.5 kg (see IS 841) 1
37. Carpenter’s saw, 60 cm (see IS 5098) 1
38. Spanner, adjustable, 30cm long handle (see IS 6149) 1
39. Door breaker 1
40. Hydraulic jack with handle - 20 tonne 1
41. Fire hook (see IS 927) 1
42. Tool kit consist of fixed spanner set (6mm to 32 mm), ring spanner set | 1 set
(6mm to 32mm), insulated plyer, screwdriver 10”, ball pein hammer
43. Grease gun 2
44, Oil feeder 1
45. Can oil — 2 litres 1
46. Funnel for oil or fuel filling 1
47. Petrol chain Saw machine with 600 mm guide bar length 1
48. Hose ramp (rubber) as per BIS 30-ton capacity 4
49. Hand operated combi tool 1
50. Hook Ladder as per BIS 1

The purchaser can add any other items of equipment that may be required by the
department.
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ANNEX C
(Clause 5.5.4)

PERFORMANCE TESTS OF PUMPS

Inputs awaited)

a) Pump endurance test (4 hrs)

b) Primer deep lift test

c) Gradient test (1in 4)

d) Tilt test (27.5 degree) on either side
e) Acceleration test

f) Brake test

g) Articulation test

h) Rainwater test

j) Lubrication test
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