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 Preface 

 

 
Indian Railway is striving for providing better and comfortable 

service to the travelling public. However, one of the areas of many public 

complaints is non-availability of water in the coaches in spite of a network 

of more than 350 watering stations located all over the Indian Railways.           

 

Therefore, Railway Board vide letter no.2003/M(C)/141/19 dt.29-05-

07 issued instructions to CAMTECH to prepare suitable Carriage Watering 

System to facilitate watering of 24 coach train in about 05 minutes time with 

minimum number of persons.  

 

CAMTECH personnel visited various watering stations and have 

given the recommendations for overcoming the existing problems. The 

proposed system will enable watering of one train of 24 coaches in less than 

05 minutes time. Even two trains of 24 coaches can be watered 

simultaneously in about 5 minutes time. Design and system details for 

providing a prototype of this system at one of the watering station (Ambala) 

has also been given in this report. 

 

 

 

CAMTECH, Gwalior        (S.C.Singhal) 

Date: 14.10.08               Executive Director
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COACH WATERING SYSTEM 

 
 

OBJECTIVE 

 
Water availability in coaches is one of the essential passenger requirements. However, 

there are frequent public complaints regarding non-filling up of water due to shortage 

of water enroute or inadequate filling up. The major reasons for these are poor water 

flow, poor maintenance of hydrants, lack of adequate staff and shortage of water. Every 

Railway and Divisions have their own systems and there is no standardization. 

Therefore Railway Board vide letter no.2003/M(C)/141/19 dt.29-05-07 issued 

instructions to CAMTECH to prepare suitable Carriage Watering System to facilitate 

watering of 24 coach train in about 05 minutes time with minimum number of persons.  

 

METHODOLOGY 
 

A number of coach watering points were visited and observations were taken regarding 

time of filling up of coaches and water discharge rates etc. 

Some other alternatives were also explored such as running of water pipe throughout the 

length of the train with interconnecting hosepipe to facilitate filling up from one end of 

the train. However, this alternative was not found practicable due to abnormally high 

time taken in filling whole train with single pipe of 2”-3” and also adding leakage points 

at the couplings at every coach.  Another alternative of interconnecting all the 4 overhead 

tanks in a coach was also explored to reduce the water filling points by half as this will 

lead to filling up from one end only instead of present system requiring filling up from 

both the ends of the coaches. This requires lot of changes in existing arrangement of 

water piping in the coach including a running water pipe line thought the length of coach 

in under frame. Further the time taken for filling will also be more. 
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At Jhansi and Ambala station, water flow was measured by opening hydrants 

simultaneously stimulating 17 coach train and measuring water flow at the intermediate 

and last hydrant.  Same was repeated for 24 coach train by opening 48 hydrants. 

IIT/ Kanpur was consulted for help in developing the system design and a number of 

rubber Companies were contacted to give their willingness for developing expandable 

rubber hoses. M/s Kirloskar and few other pump manufacturers were contacted to give 

their suggestions on suitable pumps and system design to meet the objective. 

 

OBSERVATIONS & TRIALS 
 

1. At most of the places 4” dia water header pipeline is provided along entire 

length of the platform connected with the water tanks with very few stations 

having 6” dia pipe.  From the main water header, 2” hydrant and flexible 

pipes of 32 mm dia are used to fill water in the coaches. 

2. At most of the places, the water tanks are common which not only meet the 

requirement of carriage watering but also cater to the requirements of station 

and colony.  At these stations water flow in the hydrants was found to be 

very poor.  At Kanpur station, when all the hydrants are opened, the flow 

rate in the last hydrant was found to be as low as 35 ltrs. per minute. Even at 

Ambala station the flow rate in the last hydrant was around 45 ltrs. per 

minute. 

3. At Jhansi station where dedicated water tanks and booster pumps of 25 hp 

are provided, 17 coach train was getting filled up even at the last hydrant at 

the rate of 100 ltrs per minute.  For 24 coach train the rate of filling up 

dropped to about 80 ltrs. per minute in the last coach. 
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4. There is no standardisation of facilities.  At some of the places main water 

header pipeline has been provided overhead, which allows obstruction-free 

movement of personnel but at many places, it has been found at ground level 

with height varying from 6 inches to 2 ft. which was causing obstruction in 

the movement of persons. 

5. Survey of some watering stations has been carried out and it has been found 

that as these stations minimum centre to centre distance between tracks is 

4.6 mtrs., In JHS it is about 5.3 mtr., whereas at Ambala between line No. 

1& 2, it is 4.61 m, between line no.3 & 5 is 5.24 m and between 5 & 6 is 

4.86 m.  

6. A survey of five trains was carried out at Jhansi station and measurement of 

distance of water inlet pipes from the ends in the coaches was carried out. 

Results of survey are given in Annexure-I from where it can be seen that 

there is wide variations in location of water inlet pipe in different type of 

coaches viz GS/AC/SLR. Moreover the length of locomotives used for 

hauling passengers/Mail/Express trains, also varies from 20.56 mtrs. of 

WAP-7 locomotive to 16.1 mtrs in case of WDP-1 Loco. So even if loco 

exactly stops at the stop board, the position of water inlet pipe of the coaches 

widely varies depending on the type of locomotive and the type of coach.  

7. A time study of different activities for watering of coaches was carried out at 

Jhansi Station for 4 trains and summarized average time taken in various 

activities is given in Annexure –II. It may be seen that only 2 seconds are 

required for opening of hydrant valve after fitment of pipe. Similar time is 

taken in closing of valve after filling up. Thus saving of time by having 

automation (through quick coupling) shall be only 12 seconds per coach 
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(keeping 50% margin) i.e. roughly 48 seconds in 4 coaches assuming one 

person is deployed for watering of 4 coaches. Moreover, this would require 

large scale modification in the coaches. 

8. At some places 31.5 mm dia  flexible pipe used for filling water with 

extension of 38 mm dia pipe of 1 to 2 feet long.   

9. Proper pathways are generally not available.  At some of the places, such as 

New Delhi, concrete drain covers have been provided to use as path ways.  

However, these drain covers were found open at several places which made 

it very difficult for the person to walk.  

10.  Water leakages are substantial in the present design of water filling.  The 

only method to know that water filling has taken place is overflow from the 

other end. 

11. At a number of places, the staff do not insert the flexible hose pipe in the 

brackets provided at the hydrants, due to which the pipe ends keep resting on 

the ground, sometimes these lie in the drains, which make the water 

unhygienic. 

12. In large number of coaches, water inlet pipes were found to be without end 

cover and sieve. Generally water leakage during filling up was found to be 

more in such deficient coaches. 

13. When two or more trains are filled, the pressure drops substantially. 

14. Minimum 6 to 8 persons are required for completely watering a train but 

sometimes due to absenteeism/shortage of staff, only 2-3 staff are available 

and they were doing very selective watering. 

15.  Various firms were approached for development of flexible pipe which can 

get automatically detached when booster pump is released, thus saving time 
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in closing of hydrants & detachment of flexible pipe from inlet pipe. M/s B. 

T. Polymers came forward for this development. 

16. Trials were carried out at Jhansi and Asansol for leakage free filling and auto 

detachment of pipe after filling. The trial report is enclosed as Annexure-III. 

During the trial though the objective of auto detachment was achieved, there 

were leakage during the initial trials, necessitating further trials. 
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PHOTO GRAPHS SHOWING DIFFERENT WATERING SYSTEMS 
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RECOMMENDATIONS 
 

After reviewing the facilities available at different stations it is 

recommended that: 

i) For enroute watering there should be provision of dedicated water tank of 

suitable capacity. The capacity can be worked out based on availability of 

municipal/bore well water and no. of trains and coaches to be watered  per 

day. In case water supply is from municipal sources the water tank should 

have capacity to store at least 1.5 days of water requirement. However, in 

case it is from a dedicated bore of railways, it may be preferably 50% of one 

day’s requirement. As per the carriage watering committee report also the 

water supply arrangements for coaches should be isolated from the general 

supply of the station. 

ii) Minimum distance between centre line to centre line of two adjacent tracks 

on the station where new pipe line/ hydrants are to be installed should be 4.9 

m.  

iii) The main header should be GI water pipe line of 6” dia at a height of 2.3 

meter from rail level with supporting frame/structure at a distance of 06 

meter each and hydrants at a distance of 02 meter each. The GI pipe line 

proposed at a height of 2.3 m from rail level to prevent chain/earrings 

snatching by miscreants sitting on water pipe line. The length of the TPU 

pipe will be 1.9 meter so that when it hangs does not touch ground and at the 

same time it covers all the coach inlets irrespective of location of the coach. 

iv) Three booster pumps of 40 hp each should be provided for simultaneous 

working on three lines; with connection to other lines to work as standby in 

case of breakdown or emergency. However, for the stations with less than 3 
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nominated lines for watering, the no. of pumps can be reduced to two. 

Similarly for mega stations where watering of more than 3 trains 

simultaneously is planned the no. of booster pumps can be suitably 

increased. The salient features of the recommended watering system are as 

under: - 

 Three Booster pumps of 40 hp with flow rate of 200 m
3
/hr each to 

operate under wide range of head and discharge depending on number of 

trains/coaches in each train under watering at any time. 

 Automatic operation of all pumps. Depending upon the water 

requirement second and third pumps shall get automatically started. The 

sequence of starting of pumps shall be decided automatically by the 

control, so that every time first pump (P1) doesn’t start first. This will 

ensure proper utilization of all the pumps. 

 Remote operation by providing control panel at the end of platform. 

Remote operation from other end of the platform is also possible with 

additional cost.   

 Provision of suction and delivery manifold 

 Provision of pressure sensor on header 

 Water flow from 100 m
3
/hr to 600 m

3
/hr 

 Variable flow device for speed control and energy saving, 

 Controlled through Programmable Logic Controllers for power saving 

and proper utilization of all pump sets 

 Dry running protection for pumps 
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iv) The valves should be ball cock type with stainless steel body and stainless 

steel balls with Teflon lining for ease of operation. These shall be at a height 

of six feet to facilitate operation from the ground. The length of pipe should 

be such that it does not touches ground at the time of detachment. 

v) Proper pathway of one meter width for ease of carriage watering, and 

examination staff is to be provided.  

vi) For Greenfield projects, the pathway will be 1 m wide of specification (150 

mm thick cement concrete 1:2:4) on 150 mm compact stone soling. 

vii) Drain of the station should be in between track and platform instead of 

present system of providing in between tracks. It should be covered with 

FRP grating, which is light weight, good looking and no chance of theft as 

less/no resale value,  

viii) For existing projects, where it is not possible to shift the drain towards 

platform, the pathway shall be of Abu Road design. 

ix) All the drawings in the report are general arrangement drawings. Detailed 

drawings will have to be developed by the executing agency based on local 

conditions and other technical considerations. 

x) The details of booster pump, size of water pipe, the spacing of hydrants, 

TPU hose and capacity of dedicated water tank are enclosed as Annexure. 

xi) The proposal from M/s Dronkar Brothers (Authorized dealer/representative 

of M/s Kirloskar Brothers Limited, Pune) for enroute watering arrangement 

at Ambala Cantt Station as prototype covering 3 platforms with all above 

mentioned features are enclosed as Annexure. The above design should be 

executed at Ambala Cantt station and can be used as model by other 

division. 
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xii) The approximate cost and various facilities to be provided are attached as 

annexure.  

xiii) Auto detachments trials have been conducted at Rampur Hat of Eastern 

Railway and Jhansi of NC Railway using TPU and PPR adopters and TPU 

pipes and were found successful. 
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Photographs of Abu road showing pathway 
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BASIS OF RECOMMENDATIONS 
 

Minimum requirement of Centre to Centre distance of tracks in station 

yards: - 

A. As per schedule of dimensions, minimum distance of centre to centre is 

specified as: -  

i) For existing tracks     – 4265 mm 

ii) For new works/addition to existing works  – 5300 mm 

B. Further the minimum horizontal distance from centre track to any structure is  

also specified as under: -   

(i) For existing tracks –(from 305 mm above rail level to 4420 mm 

above rail level)-2135 mm 

(ii) For new works/alterations to existing works- (from 1065 mm 

above rail level to 3355 mm)  – 2360 mm 

 

 Since we have proposed a pipeline of 150 mm running throughout the length of 

track at a height of 2.3 m, in order to ensure that condition B (ii) is not violated,  

Our requirement for minimum distance between tracks is 4.9 m. However, 

whenever centre distance between tracks is as per A (ii), the above condition is 

automatically fulfilled. 
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I) Required discharge for filling up 24 coaches train in less 

than 5 minutes time 

 
i) Capacity of water tank of coach (one) =  450 litres 

ii) Capacity of 04 water tanks (i.e. per coach) =  1800 litres 

iii) No. of coaches in one rake    =  24 coach  

iv) By assuming requirement of water to the extent of  60 % of capacity in 

coach for enroute filling, required discharge  = 1800x0.6x24x1/5 

       = 5184 litre/min 

v) Discharge/capacity of two pumps working together = 2x200 m
3
/hr  

or 6600 litre/minute  

As (v) is higher than (iv)  24 coach train can be filled in less than 

05 minutes time. 

 

II. Time taken for filling up one train of 24 coach : 

 

i) No. of coaches in one rake   = 24 coach 

ii) Filling point per non ac coach   = 02 

iii) By assuming each rake is having 3 AC coaches with single 

filling point 

Hence, total filling point per train  = 45 

iv) By assuming requirement of water to the extent of 60 % of           

capacity in each coach during enroute filling,  i.e.1080 litres,   

Hence Water required at each filling point = (1080x24) / 45  

= 576 litre 

v) Booster pump discharge   = 6600 litre/minute

 (with two pumps working)   

vi) Discharge available on each filling point (v ÷ iii )  

 = 147 litre/minute 

vii) Time taken in filling up (iv ÷ vi )   = 3.91 minute 
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III. Time taken for filling up two trains of 24 coach 

simultaneously with all the three pumps working 

 i) Total water requirement  = 1080 litres/coachx24x2 

       = 51840 litre 

ii) Discharge of 3 booster pumps = 3x200 m
3
/hr 

      = 9900 lpm 
iii) Total no. of filling points  =2x45  

 (as per (iii) of II   = 90 

 

iv) Hence water required at each filling point = 51840/90  

=576 litre 

 v) Discharge available on each filling point =9900/90 

       = 110 lpm 

 
vi) Time taken for filling up two trains of 24 coach =  576/110 

                   = 5.23 minute 
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Annexure 

Approximate cost and likely sources of various facilities to be provided 

S.No. Facility Approx. cost in lacs 
of Rs. 

1. 
      

Provision of dedicated water tank of adequate capacity 
Cost of water tank of 2 Lac Litres capacity (overhead) 

 
20.00 

2. 
 

Cost of Pumps, Control panel and accessories including  cost of 
6” GI pipeline (600 Mtrs.) and Associated valves  

28.34 

3. Cost of TPU/PPR pipes and adopters 300 pipes & 600 adopters 
(likely to go down with mass production) 

5.40 

4. Cost of pathway (1 mtr x 600 mtrs) 3.60 

5. Cost of tools and equipment    Lumpsum (10 sets) 0.50 

 

No. Item Specification Source of Supply 

1.  Water tanks of l lacs litre 

capacity. 

RCC Tender item 

2.  Pumps, Control panel and 

other accessories  

Of standard 

manufacturers such as 

M/s Kirloskar and M/s 

Crompton Greaves 

1. M/s Dronkar Bros, 

G-9, Chetak Chamber Indore 

425001 

2. Sharda Engineers & Contractor, 

Bhopal  

3.  Contage Bureau,   J.Ganj-

Gwalior 

 

3.  Pipeline (600 Mtrs.) GI pipe line Trade item 

4.  Ball valves   Ball valve 40 mm 

complies to BS-5351 with 

PTFE seat 

M/s KBL 

M/s Oscar valves Pvt.Ltd 

161,162 Vijay Ind.Estate 

Ahmedabad-382415 

5.  TPU pipe  

 

 

Thermoplastic 

Polyurethene pipes (Self 

detaching) ID  : 31.5 mm 

OD : 36.5 mm 

Wall thickness :2.5 mm 

M/s BT Polymer 

19, Janta Road, Kolkata 

 

6.  TPU / PP-R Connector  

(with metal  lining) 

 

Thermoplastic 

Polyurethene/  

Poly propylene random 

co-polymer 

M/s BT Polymer 

19, Janta Road,Kolkata 

M/s SFMC Pvt.Ltd 

C-195, Pushpanjali Encl.,Delhi-34 

7.  Pathway (1 mtr x 600 mtrs) Concrete pathway of size 

1m width 

Tender item 

8.  Tools and equipment Pipe wrench M/s Hindustan Everest Tools Ltd. 46, 

Nehru Place New Delhi 

M/s Taparia tools-Mumbai 

M/s Jhalani tools 

51-52, Nehru place,New Delhi   

Spanner 

Track suit, Shoes, Cap  

Reebok, Nike or similar 
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 CARRIAGE WATERING ARRANGEMANT 
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LAYOUT CARRIAGE WATERING ARRANGEMENT 
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     BOOSTER PUMP   

 

MAKE     : KIRLOSKAR BROTHERS LTD 

 

MODEL    : UP 100/38 

 

TYPE     : Horizontal split casing 

 

SUCTION SIZE   : 150 mm 

 

DELIVERY SIZE   : 100 mm 

 

COUPLING    : Pin Bush 

 

BASE PLATE,COUPLING GUARD : MS FABRICATED 

& FOUNDATION BOLTS 

 

PUMP CASING   : CAST IRON 

 

IMPELLER    : Lt.Bronze 

 

RATED CAPACITY   : 200 m
3
/hr 

 

EFFICIENCY    : 79 % 

 

POWER RATING   : 24.13   kW 

 

SHUTOFF HEAD   : 42 m 

 

MOTOR DETAILS  

 

 MAKE     : CROMPTON 

 

POWER RATING   : 30 kW 

 

HP     : 40 

 

RPM     : 1450 

 

PHASE    : 3 Ph 

 

VOLTAGE    : 415 V 

 

FRAME SIZE    : ND 200 L  

 





 

   

20 

   

 



 

   

21 

   

 



 

   

22 

   

 



 

   

23 

   

 



 

   

24 

   

 



 

   

25 

   

 



 

   

26 

   

 



 

   

27 

   

 



 

   

28 

   

 



 

   

29 

   

 



 

   

30 

   

 

 



GOVERNMENT OF INDIA
MINISTRY OF RAILWAYS

(RAILWAY BOARD)

The General Managers,
All Indian Railways

Non-availability of water in the toilets of trains during their enroute journey has become
a matter of serious concern to the Indian Railways. Complaints on this front continue unabated
and have been showing an increasing trend. The issue assumes further importance in wake of
the onset of summer season.

In this context, your attention is again drawn to MM's D.O. letter of even No. dated
25.5.05 wherein it was stressed upon that no train shall be allowed to continue its journey
without topping of water from the nominated watering station even if the train has to be detained
beyond the scheduled stoppages rather than being allowed without topping up of the water
tanks. The above directions of Board (MM) may be followed in spirit.

Directions issued in the past for affecting improvements in the enroute coach watering of
trains are also reiterated as under:

Railways must ensure complete watering of trains at the originating station as also at the nominated
enroute watering stations. A detailed review is required to be carried out to rationalize the watering
stations in coordination with adjoining Railways as also the scheduled halts at such stations,
ensuring a stoppage of at least 15 to 20 minutes. The nominated enroute coach watering stations
for all the trains must also reflect in the rake link booklet of respective originating/passing
through/terminating Railways.

Infrastructure and facilities at en route watering stations are far from adequate and are non
standard. A quick and efficient booster pump assisted enroute coach watering system, including a
dedicated water reservoir, was devised by CAMTECH/Gwalior detailing the layout and other
infrastructure requirements and circulated to the Railways vide Report No.
CAMTECH/2008/M/ClWatering/1.0 - Oct. '08. In terms of CAMTECH's letter No. IRCAMTECH. M.
Coach watering dated 8.6.09, Zonal Railways were also advised to categorize the present
infrastructure facilities for enroute watering based on certain vital parameters. This categorization
would help the Railways in identifying the shortcomings and bench marking with respect to the
comprehensive facilities as laid down in CAMTECH's Report.

Railways may strictly ensure enroute watering of trains and also work urgently towards
upgradation of enroute coach watering facilities at station platforms in accordance with guidelines
as above.

t

(A~~I)'
Dir Mech EJJ991Coaching)

Railway Board
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