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1. Introduction
The following specification outlines are the requirements for a Rail Vehicle Automatic
Washing Machine with Recycling Water System and Towing units (as follows "Machine") .
The Machines shall be used for washing the Israel Railways ("ISR") Rolling stock fleet as listed
below.
The Machines shall be located at two sites (subject to ISR's discretion to change locations as
detailed in the Agreement):
The first Machine (unless decided otherwise by ISR) shall be located at Be'er Sheva
station all as detailed in the Agreement. The second Machine (unless decided
otherwise by ISR) shall be located at Kishon station. Both Machines shall be closed hall
configuration all as detailed in the Agreement.
The bidder shall provide a fully functional Machine with all components, which are necessary
for the proper and complete operation of the Machine even if such are not listed in this
Technical Specifications.
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2. General information
2.1.

Location and of the Machine in Kison station and the Machine at Be'er Sheva
station outline

are in annex 1 drawings 10.1.1 & 10.1.2 ISR shall

have the right to change such locations all as provided in the Agreement. 3
2.2.

The Machine shall include 4 main components:

2.3.



Washing Machine



Towing unit



Control System.



Water System

The Machine should be able to clean ISR's existing Rolling Stock Fleet and also
future Stock Fleet including but not limited to electric mechanic trailers (DEMU,
DMU, EMU) and electric locomotive , mechanic locomotive and passenger coaches.

2.4.

Overview of the existing ISR's Rolling Stock Fleet (Drawings and dimensions are
attached in Appendix 2(



Max.5 sets of IC3 trains (3 trailers each set), 15 trailers total.



Bo. Bo. or EURO (3000 or 4000) or electric locomotive + Max.10 DD trailers



Bo. Bo. or EURO (3000 or 4000) or electric locomotive + Max. 10 PP trailers .



Bo. Bo. or EURO (3000 or 4000) or electric locomotive + Max. 10 SIMENES
trailers.
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2.5.

The Machine shall use Alkaline wash detergent.

2.6.

All the Machine systems (wash system, drain system, etc.) design shall be suitable
for use alkaline detergent.

2.7.

All the component of the Machine shall be water resistance and withstand corrosive
environment.

2.8.

The steel structure shall be coated against corrosion by protective paint systems
according to ISO 12944 Environment category C4.

2.9.

The color of the Machine shall subject to ISR's prior written consent. All the
electrical system shall be protected with seal type IP 65.

2.10. Supplier shall supply a monitoring room that shall include all electronic equipment
required to operate the Machine. The warehouse where the materials shall be
stored shall be supplied by ISR
2.11. The Machine shall have washing capacity of 200 Coach/ Locomotive per day.
2.12. The Machine shall have an updated CE Conformity Declaration Certificate.
2.13. ISR shall provide the following:
2.13.1. Power supply: 3 x 400 V, 50 Hz; app. 40 kW + 20% reserve supplied and
connected to the main control room.
2.13.2. Tap water:
2.13.3. Supplier shall adjust the electric power, flow rate and the water pressure
of the ISR at each site to the requirements of the Machine.
2.13.4. Direct telephone line for connection to modem at PLC system.

For the removal of any doubt, besides the above all works and equipment shall be the
responsibility of Supplier and at it its own expense.

72 / 5

2-Sep-18

Israel Railways Ltd.
Rolling Stock Division

3. Specific requirements
3.1. Requirements of the Machine.
3.1.1.

The Machine shall be the kind of "drive through".

3.1.2.

The Machine shall use Alkaline wash detergent

3.1.3.
3.1.4.

The Machine shall be able to remove dirt accumulation (dust, grease, soot
and insects).

3.1.5.

All the surfaces (including the windows, mirror, flashlights, etc.) shall be
brilliant and without sign of water and/or sign of detergents.

3.1.6.

The Machine shall be combining touchless and friction cleaning options and
water reclamation system which washes, in drive through mode, the front,
roof, rear and sides of specified owner's vehicles fleet.

3.1.7.

The Bogies and under chassis of vehicles shall be touchless washing only.

3.2. Towing Unit
3.2.1.

Towing Unit shall be an integral of the Machine and shall be suitable for
operation in the Unit.

3.2.2.

Mobilization of vehicles in to and out of the Machine will be made by Towing
Unit,

3.2.3.
3.2.4.

The Towing Unit shall be able to travel on roads and on rail tracks
The speed of the train along the Machine shall be based on the use of a
towing Unit which is moved on the rails of the trains.

3.2.5.

The operation of the towing Unit shall be fully automate and it will be
synchronize with the washing process and safe precautions.

3.2.6.

The connection between the towing Unit and the train shall be standard
connection of ISR fleet, fast and easy to use .
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3.2.7.

The operator of the Towing Unit shall be an employee and/or an agent of
the Supplier and Supplier shall be responsible to make sure that the
operator of the Towing Unit shall fully qualified. For the removal of any
doubt Supplier shall bear all costs for the training of the above operator
including all training required by ISR

3.3. Requirements of the control system
3.3.1.

The Machine shall include a control room for the control system and for the
operator. Supplier shall be responsible for the supply and the erection of
such control room and shall provide all equipment necessary for such
control room.

3.3.2.

All the electric systems shall match all relevant Israeli electrical standards,
regulations and law.

3.3.3.

The control system shall include manual and automatic mode. In the manual
mode each wash stage shall be controlled separately.

3.3.4.

The main mode shall be automatic operation. The washing sequence and the
main movements are controlled via PLC.

3.3.5.

A display of the washing status (washing sequence, switch status, analogue
values of the aggregates, etc.) shall be shown on monitor in the control
room.

3.3.6.

The control system shall include all required parameters for safe operation
of the Machine.

3.3.7.

The control system shall maintain the parameters for the each train.
These parameters shall be able to be edited by the operator.

3.3.8.

Without derogating from the Agreement, all the operators of the Machine
shall be skilled operators which have accreditation from the manufacturer.
The operator shall be able to choose washing mode option from list of
options according to the type of the vehicle (train configuration, cleaner
concentration, wash speeds, front rear wash, etc.).
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3.3.9.

All the parameter of the washing and the carried out vehicle wash (such as
date, train configuration, environment condition, detergent type, washing
mode, etc.) shall be recorded in the central computer and to be process as
digitally usable.

3.3.10.

The control system shall be interfaced with the ISR ERP system.

3.3.11.

The control system shall include traffic lights. This traffic lights shall provide
visual indication to the train Operator until the entire train has travelled
through the Machine.

3.3.12.

The control system shall include speed monitoring system. The speed
monitoring system shall indicates when the train drives too fast and stop the
wash operation in such a case.

3.3.13.

The Machine shall be activated in a cycle sequence when the train is driven
into the Machine. All washing operations and related water recycling
operations shall be automatically activated as the train drives through.

3.3.14.

The control system shall include monitoring system which plot report with
the following information at least: serial No. of each washed unit, date and
time, confirming the cleaning process

3.4. Requirements of Water System
3.4.1.

The water reclamation system shall be capable of reclaiming water from the
Machine and processing it by all means necessary.

3.4.2.

The Water recycling system will consider All Israeli Standards and the in
particularly the Israeli Standard Environmental Management Systems 14001
and Israel regulation 7021.

3.4.3.

The Water recycling system will also consider the municipal regulations in
each site of the Machine.

3.4.4.

Min recycling percentage 80% for alkaline cleaning .

3.4.5.

Max fresh water consumption per wagon coach (length approx. 25m) = 250 l
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3.4.6.

The Machine shall be free of bad smells.
The odours must be kept in total control without the use of any chemicals.
The guarantee that the system is built to control odours must remain valid
after the final acceptance for all the contract period.

3.4.7.

Algae build-up in wash water and especially algae that results in
objectionable odours are not acceptable .

3.4.8.

The water tanks must be of the self-cleaning type and shall be designed not
to accumulate any dirt build-up.

3.4.9.
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Criteria for proper water reclamation system


pH: 6.5 - 9.5



Cu max: 1-2 mg/l



Fe max: 2-4 mg/l



Conductivity max: 1.2 mikroSiemens.
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4. Safety
4.1.

The Machine shall be safety for all the operator and personnel in the surrounding
of the Machine.

4.2.

All works executed by Suppliers shall conform with ISR's safety regulations as shall
be updated from time to time and as detailed in the Agreement.

4.3.

In case of emergency and malfunction the Machine shall automatically and
immediately shut down.

4.4.

In case of emergency and malfunction the Machine shall have audible and visual
signals in the all the area around the Machine and in the control room.

4.5.

The Machine shall have emergency stop buttons. The emergency stop buttons
shall be located at each gate area on both side, in the control room and any place
which the manufacturer will think the emergency stop bottom is needed .

4.6.

In case of presence of a person in the Machine, the Machine shall not be able to
be operated in any case.

4.7.

The Machine shall have sensors which will stop the operation of the Machine in
case of dangerous or wrong operation.

4.8.

The towing vehicle shall have sensors which will stop the operation in case of
dangerous.

4.9.

The Machine shall include safety light curtains along the wash hall and in all places
where the train has to stop along the washing hall.

4.10.

The Machine shall comply DIN 24446

5. MTBF - Mean time between failures
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5.1.

Introduction

This report lists the technical reliability requirements for the electromechanical equipment in the train
washing machine, As per the assessment method standard MIL-HDBK-217F.
Environment: on ground at 30 degrees Celsius.

5.2.

Calculation
Failure Rate per
10^6 hours

Number of
Components

Failure Rate

Percent of Total
Failure Rate

Brushes

0.235

8

1.88

4.48

Motors

1.87

8

14.96

35.67

Gears

1.55

8

12.4

29.57

Low pressure
pumps

0.731

4

2.924

6.97

High pressure
pumps

0.873

2

1.746

4.16

Air pressure
compressor

0.56

2

1.12

2.67

Train pulling
system

0.95

1

0.95

2.27

Fluid recycling

0.246

1

0.246

0.59

Electric system

1.67

1

1.67

3.98

Control system

2.35

1

2.35

5.60

Sensor system

1.07

1

1.07

2.55

0.625
41.941

1.49
100.00

Plumbing system
Total

0.625
1
Total MTBF
23,843.02
Percent of Total Failure Rate= Failure Rate/ Total Failure Rate

Number of failures for 1,000,000 component working hours =λ
Mean tome between failures = MTBF

MTBF 𝑇𝑜𝑡𝑎𝑙 =

6.

1
× 106 = 23,843.02 𝐻𝑜𝑢𝑟𝑠
λ𝑋

RAMS - Reliability, Availability, Maintainability, Safety
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Reliability)(אמינות

6.1.

For complex systems reliability rewuirments are usually defined in terms of mean time between
failures or as total failure. Reliability is the system or components ability to perform its desired
function under the stated conditions for a specific amount of time [IEEE90].
−𝑡

𝑅(𝑡) = 𝑒 MTBF
System reliability for 1000 hours.

𝑅(1000) = 𝑒

−𝑡
MTBF

=𝑒

−1000
23,843.02

= 0.9589

System reliability is at 95.89%.

Availability

6.2.

Availability is decided by the system’s credibility, as well as its recovery time when a failure
occurs. When systems have long and continuous operation time, failures are inevitable.
Availability is often looked at as, if a failure does occur, how quickly can the system be brought
up to normal operation again. After designing a reliable system, the next important task has to
be getting the system back to operation after a failure as quickly as possible. MTBF or mean
time between failure, is a basic measure for system reliability.
MTTR, or mean time to repair, is the expected time to bring the system back to operation after
a failure. It may include the time needed to diagnose the problem, the time needed to get a
technician on site and the time needed to physically repair the system.
MTTRMAX=336 𝐻𝑜𝑢𝑟𝑠( In worst case when parts are needed to be brought from abroad).

𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦 =

𝑀𝑇𝐵𝐹
23,843.02
=
= 0.986
(𝑀𝑇𝐵𝐹 + 𝑀𝑇𝑇𝑅𝑀𝐴𝑋 ) (23,843.02 + 336)

Therefor our system availability is 98.6%.

6.3.

Maintainability

Maintainability is the probability that a given active maintenance operation, for a component under
certain operating conditions, can be operated in a predesigned time when maintenance is executed
under constant conditions, while using the correcct resources and regulations.

MTTR- mean time to repair
MDT –

25 =hours

mean down time 4 =hours

MTBMpm- mean time between maintenance (preventive maintenance)
MTBM- mean time between maintenance
MPM- mean preventive maintenance time
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̅ - mean time for any kind of maintenence
𝑀

𝑀𝑇𝐵𝑀𝑃𝑀 =

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑢𝑟𝑠 𝑤𝑜𝑟𝑘𝑒𝑑
3650
=
= 730
𝑆𝑒𝑣𝑒𝑟𝑎𝑙 𝑝𝑟𝑒𝑣𝑒𝑛𝑡𝑖𝑣𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑠
5
1

𝑀𝑇𝐵𝑀 =

1
𝑀𝑇𝐵𝐹

𝑀𝑇𝑇𝑅

̅ = 𝑀𝑇𝐵𝐹
𝑀
1
𝑀𝑇𝐵𝐹

+
+

+

1
𝑀𝑇𝐵𝑀𝑃𝑀

𝑀𝑃𝑀

1

=

1
23,843.02

72

𝑀𝑇𝐵𝑀𝑃𝑀
23,843.02
=
1
1
𝑀𝑇𝐵𝑀𝑃𝑀

23,843.02

+
+

+

1

= 708.31

730

3
720
1 = 5.022
720

From this comes operative availability (in reality).

𝐴𝑎 =
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6.4.

Safety

Safety assessment is given by weighing the different aspects in the control measures and risk
assessment chart.
Control and
tracking.
Automatically
by the
controller and
driver’s
responsibility in
accordance
with the signal.
Security system
would be
monitoring with
the use of
cameras.

Possible by
safety
supervisor.

Maintenance
team.
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Overall
severity
after risk
reduction

Risk level reduction
treatment

Low

Entering the machine
will be by towing the
machine automatically
and in addition there
would be a signal light
at the entrance to the
machine

Low

The machines would
be in the train
company garage
operating area and
would be monitored
by the train company
security system.
Entering the machine
will be by towing the
machine automatically
and in addition there
would be a signal light
at the entrance to the
machine

Low. In
case of a
safety
Maintenance team
supervisor, should put up a sign
minor.
when the machine is
working. There is
another option of
using a safety
supervisor.

Minor

Regular machine
inspections by
maintenance team in
order to find
irregularities in the
machine components
as mentioned in
manufacturer
instructions

Overall
severity

Medium

Medium

Medium

Minor

Risk
probability

Might
happen
very rarely

Might
happen
very rarely

Might
happen
once a
while

Might
happen
every day

Severity
of
Risk maker
damage
Train
entering
while
another train
is being
cleaned

Very
high

Very
high

Unauthorized
entrance of
an individual
into machine
operating
area

High

Train
entering
washing area
while
maintenance
is being
performed

Minor

Washing
mechine
damaging the
train
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Safety assessment is given by weighing the different aspects in the control measures and risk
assessment chart.
Security assessment is 91%.
After control and risk lowering treatment, security assessment is at 96%.

7. Environmental conditions
Maximum work temperature

(ºC)51

Minimum work temperature

- 5 (ºC)

Humidity
Height (m)
Sunshine hours per year

55%up to
See level
3,300

per year (MJ/m²) Ultraviolet radiation

360 up to 600

Rainfall per year (mm)

400 up to 800
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8. Documentation
8.1.

Without derogating from Tender Requirements and the Agreement, Supplier shall
provide ISR upon ISR's request a set of hard copy and soft copy of documentation
and supply one soft and hard copy set.

8.2.

The document shall include :

8.2.1.

Instructions for installation, operating and maintenance, writing in Hebrew
and/or English, containing the following information.

8.2.2.

General information

8.2.3.

Safety requirements and measures.

8.2.4.

Introduction and system overview.

8.2.5.

Technical data.

8.2.6.

Customer services, manufacturer's information.

8.2.7.

Components and Parts list.

8.2.8.

Installation and Assembly.

8.2.9.

Approved and Applicable documents.

8.2.10. Diagrams (circuits, electrical installation drawings, software, mechanics, and
hydraulics).
8.2.11. Instructions for Setting, Maintenance and Operating.
8.2.12. Drawings of the Machine and the Machine surrounding : 3-D view, Plan view,
Side view with pit side view, Wash system plumbing schematic, 3-D piping
view, Electrical layout, Concrete layout.
8.2.13. Document of a Nationally Recognized Testing Laboratory from the company
building the electrical panel(s) and attach with the electrical drawings
indicating that the electrical panels will be built to the required Israeli
standards 61439
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8.3.

All drawings should match Israeli regulations and standards, the submitted
drawings shall be corrected for details after the completion of the system
installation for the as-built drawings.

9. Applicable Standards
9.1.

The water system and all its components shall comply with all the municipal
regulations in each site of the Machine.

9.2.

Without derogating from the above and/or the Agreement, The Machine, all the
components and all works performed by Supplier shall comply the following
standards:
9.2.1.

ISO 9000 - Quality management

9.2.2.

ISO 14000 - Environmental management

9.2.3.

ISO 12944 Environment category C4 for coated steel structure.

9.2.4.

Israeli standard IS5435 for Fire protection.

9.2.5.

Germany standard EN45545 Fire protection.

9.2.6.

DIRECTIVE 2014/35/EU Industrial Control Equipment.

9.2.7.

DIN 24446 safety of machinery - vehicle washing machines – safety
requirements, test methods.

9.2.8.

DIRECTIVE 2014/30/EU electromagnetic compatibility.

9.2.9.

EN 60204-1+A1 2009 Electrical equipment of machines

9.2.10.

sealing IP65 .
All applicable Israeli law including all standards and regulations.
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10. Appendix
10.1.

Machine Location Drawings

10.1.1.

Drawing of Kishon station

Washing Machine Planet
100x10 meter
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10.1.2.

Drawing of Be'er Sheva station

Washing Machine Planet
100x10 meter
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Water System
30x10 meter
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10.2.

Trains Drawings
10.2.1.
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10.2.2. DD trains
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10.2.3.
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10.2.4. 10.2.3. PP – GEC ALSTHOM
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10.2.5. SIMENES trailers

2-Sep-18

72 / 74

Israel Railways Ltd.
`

Rolling Stock Division

10.2.6. Euro 4000
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10.2.7. Euro 3200
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10.2.8. Diesel electric locomotive JT42BW
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