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	3. PREFACE
The objective of  this practical training is to learn something about industry,
practically & get familiar with the working style of technical person so that we might
get adjusted to the industrial environment. It is rightly said that the practical life is
way different then the theoretical one. What we learn in the classroom cannot provide
us the practical exposure or real-life experience, but they help in improving the
personality of the student, So the practical exposure in the field will help the us in the
long run of life & we would be able to implement the theoretical knowledge. As a
part of academic syllabus of four-year degree course in Mechanical Engineering,
every student is required to undergo a practical training. I am student of second year
mechanical engineering & this report is written based on practical knowledge
acquired by me during the period of practical training gained at Banaras Locomotive
Works, Varanasi.
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	5. INTRODUCTION TO BLW
HISTORY
Banaras  Locomotive Works was established by late railway minister Mr. Lal Bahadur Shastri
on 23 April 1956. It is spreads in 300 acres area at Varanasi. It is a production unit owned by
Indian railways, for which it manufactures
diesel–electric locomotives and its spares parts. To meet the increased transportation needs of
the Indian railways it was established in collaboration with ALCO( American Locomotive
Company), USA in 1961. DLW rolled out its first locomotive three years later, on January 3,
1964. Got its first ISO certification in 1997 and ISO-9001 and ISO-14001 in December 2002.
MARKET
It has supplied locomotives to other countries such as Sri Lanka, Bangladesh,
Malaysia, Tanzania and Vietnam etc.DLW is supplying locos to PSU’s & Industries Like
NTPC, COAL, INDOGULF etc.
“Kundand”: The first loco made in BLW
The Banaras Locomotive Works (BLW) (formerly Diesel Locomotive Works (DLW)
in Varanasi, India, is a production unit of Indian Railways. DLW stopped manufacturing diesel
locomotives in March 2019 and was renamed to BLW in Oct 2020. In March 2019, it developed
the country's first bi-mode locomotive, the WDAP-5. BLW today produces mostly electric
locomotives WAP-7 & WAG-9.
 


	6. PRODUCTS OF BLW
BLW  is an integrated plant and its manufacturing facilities are flexible in nature. These can be
utilized for manufacture of different design of locomotives of various gauges suiting customer
requirements and other products. The product range available is as under:
 WAG9 6000 HP AC/AC Electric Locomotive
 WAP7 6000 HP AC/AC Electric Locomotive
 WDG4 4000 HP AC/AC Freight Traffic Locomotive
 WDP4 4000 HPAC/AC Broad Gauge High Speed Locomotive
 WDG3D 3400 HP AC/AC Broad Gauge Mixed Traffic Micro-Processor Controlled
Locomotive.
 WDM3C 3300 HP AC/DC Broad Gauge Mixed Traffic Locomotive.
 WDM3A 3100 HP AC/DC Broad Gauge Mixed Traffic Locomotive.
 WDP3A 3100 HP AC/DC Broad Gauge High Speed Passenger Locomotive.
 WDG3A 3100 HP AC/DC Broad Gauge Freight Locomotive.
 WDM2 2600 HP AC/DC Broad Gauge Mixed Traffic Locomotive.
 WDP1 2300 HP AC/DC Broad Gauge Intercity Express Locomotive.
 WDM7 2150 HP DC/DC Broad Gauge Mixed Traffic Locomotive.
 WDM6 1350 HP DC/DC Broad Gauge Mixed Traffic Locomotive.
 WDM4 1350 HP AC/DC & DC/DC Broad Gauge Mixed traffic Locomotive.
 EXPORT LOCO 2300 HP AC/DC Meter Gauge/Cape gauge Mixed Traffic Locomotive.
CLASSIFICATION OF LOCOMOTIVES
Locos, except the older steam ones, have classification codes that identify them. This code is of
the form: WDG5A “[ gauge] [ power] [load] [ series] [ sub type ]”
 the first letter (gauge)
W- Indian broad gauge
Y- meter gauge
Z- narrow gauge (2.5 ft)
N- narrow gauge (2 ft)
 the Second letter (motive power)
D- Diesel
C- DC electric (can run under DC traction only)
 


	7. A- AC electric  (can run under AC traction only)
CA- Both DC and AC (can run under both AC and DC tractions)
B- Battery electric locomotive (rare)
 the third letter (load type)
G-goods
P-passenger
M-mixed traffic ; both goods and passenger
S-Used for shunting
U-Electric multiple units (E.M.U.)
R-Railcars
 the fourth letter (Series)
The series digit identifies the horsepower range of the locomotive.
Example for the series letter ‘3’ means that the locomotive has power over 3000 hp but
less than 4000 hp.
 the fifth letter (Subtype)
An optional letter or number that indicates some smaller variations in the basic model.
For ex: ‘A’ for 100 hp, ‘B’ for 200 hp and so on……...
DESIGN OF LOCO
Prepare diag. of each part and sent to Material Control & inform timely in any change in any
parts to relative department.
 


	8. Electric loco block  diagram
MATERIAL CONTROL OFFICE:
Prepared material list (ml) which consists diag. & qty. of each part and sent to store departments
for purchase.
STORE DEPARTMENT:
After receiving of ML, Store Departments scrutiny the ML, take funds from account department
& then issue tenders, open tenders & purchase order. After Receiving of Material inspection has
done by Inspection Department.
INSPECTION DEPARTMENT:
After receiving of material inspection has done by Inspection Deptt. If material is OK then
receipt note issued by Store Deptt and sent to Acct. Department for payment to firm. If material
is not OK Then inform to firm to collect the rejected material.
ACCOUNT DEPARTMENT:
Check all the purchase, given concurrence for purchase, vett the ML/Requisition & payment to
firm.
PLANNING OFFICE:
 


	9. Block Divisions
1. Heavy  Weld Shop
2. Heavy Machine Shop
Engine Divisions
1. Engine Erection Shop
2. Engine Testing Shop
3. Light Machine Shop
4. Sub Assembly Shop
5.Rotor Shop
6. Heat Treatment Shop
Prepare JPO, Monthly Production Program, Scheduling, Processing, Rate Fixing, Issue Work
Orders, Schedule Orders, Issue Job card & other production Documents. Preparing DLW
Budget & Sent to Rly Board.
PRODUCTION SHOPS:
Production shops are divided in three divisions
LOCO DIVISION:
1. Loco Frame Shop
2. Pipe Shop
3. Truck Machine Shop
4. Traction Assembly Shop
5.Sheet Metal Shop
6. Loco Assembly Shop
7. Loco Paint Shop
8. Loco Test Shop
 


	10. Recent Milestones (2021-22):
  BLW have manufactured a record highest ever 367 locomotives during FY 2021-22.
With this BLW surpassed all the previous records of loco production in any financial
year. BLW had earlier achieved the highest loco production figure of 334 locos in FY
2016-17.
 BLW has also registered a record highest ever monthly production of 45 locos in
December 2021.
 BLW have been adjudged “Best Production Unit” for 2020-21 over Indian Railways
by Railway Board. This is the 5th
instance BLW have bagged this Best PU shield.
 BLW has exported 04 Cape Gauge Locomotives to Mozambique Railways worth ₹
60.68 Cr during 2021-22.
DIESEL ELECTRIC LOCO
In a diesel-electric locomotive, the diesel engine drives an electrical generator or
alternator whose output provides power to the traction motors. There is no mechanical
connection between the engine and the wheels.
 


	11. LOCO ASSEMBLY SHOP
Assembly  of power-pack, truck, superstructure, under-frame & other components is carried out
in this shop.
Under frames & assembled trucks are received from Frame Shop & Truck Machine Shop
respectively. Alternator, compressor, Traction System, DB Fan, DB resistance, Crow Bar
resistance, Radiator Fan etc. are being procured from reputed venders and received in shop in
ready to use condition.
Critical parameters like crankshaft deflection, alternator alignment, compressor alignment etc.
are maintained within specified limit during assembly stage. Deck Milling of under-frame is done
on a special purpose machine to ensure proper alignment of Compressor, Engine & Alternator.
Assembled loco is dispatched further for testing.
STAGE – 1
Activities involved in this stage are:
1. Loco cleaning.
2. Central Pivot Housing mounting.
3. Roof unmounting.
4. Cattle guard application.
C.P HOUSING MOUNTING
It is one of the most important applications in stage 1. There are two C.P housing present in one
engine and through this the coupler/connecting rod is fitted in from the C.P hosing to traction
motor, with the help of this our engine can move. In between two housings transformer is
assembled.
CATTLE GUARD APPLICATION:
A cowcatcher or cattle guard, also known as a pilot, is the device mounted at the front of a
locomotive to deflect obstacles on the track that might otherwise damage or derail it or the train.
 


	12. STAGE - 2
Activities  involved in this stage are:
1. Transformer mounting.
2. Compressor mounting.
3. Oil pump TFR application and piping.
4. Battery box application.
5. Drilling and tapping in shell.
1.TRANSFORMER MOUNTING:
In all the electric locomotives, limiting the value of current during starting, speed control is
achieved by supply of variable voltage to the traction motors. This variation of applied voltage
can be carried out easily using transformer along with tap changer provided in the locomotive.
2.COMPRESSOR MOUNTING:
For the operation of air brakes, VCB, SMGR (in conventional locomotives), horns, wipers, and
other pneumatically controlled equipment, compressed air is supplied by the compressor
installed on AC electric locomotives. It is a reciprocating, air-cooled, three-cylinder compressor
with two stages that is powered by an induction motor.
3.BATTERY BOX APPLICATION:
The battery is fitted in a battery box underneath the coach. Battery boxes are available on
electric locomotives for the operation of the compressor, the control circuit, and the protection
relays.
STAGE – 3
Activities involved in this stage are:
1. Application of edge protector.
2. Cable tray application.
3. Cab tray application.
4. Disconnection box fitment.
5. Sensor cable laying.
6. Control cable laying.
STAGE – 4
Activities involved in this stage are:
1. Auxiliary convertor-1 and Auxiliary convertor-2 cable laying.
2. Auxiliary cable laying
3. Traction motor cable laying.
4. Bus bar application and connection on induction panel.
5. Application of 25KV voltage cable on TFM.
STAGE – 5
Activities involved in this stage are:
1. M/C room SR-1 and SR-2 mounting.
 


	13. 2. AC-1 AC-2  mounting.
3. Mounting of scavenging blower to MRB-1&2 and TMB-1&2.
4. SB-1 and SB-2 mounting.
5. HB-1 and HB-2 mounting.
6. TMB-1 and TMB-2 mounting.
7. MRB-1 and MRB-2 mounting.
8. OCU-1 and OCU-2 mounting.
STAGE – 6
Activities involved in this stage are:
1. M/C’ room equipment connection- scavenging blower to MRB-1 & 2 and TMB-1 &2, MRB-
1 & 2, TMB-1 & 2, SR(traction convertor), HB, FB, SB.
2. Securing of cable in CAB.
3. CAB flooring and roofing.
STAGE – 7
Activities involved in this stage are:
1. Securing of control cable.
2. Driver seat application.
3. Wind screen grill application.
4. Wiper assembly application.
5. Griping rubber application for roof
 


	14. ROOF PREPARATION
Front Roof  Preparation
 Roof line insulator application
 Pantograph insulator application
 Pantograph application
 Servo motor application and piping
 Link rod and carbon web application
 Intake filter bushing fitting and welding
 Duct application and sealant application
Middle Roof Preparation
 VCB (vacuum circuit breaker) application
 Surface arrestor application
 High voltage bushing application
 Type 13 plate application
 Primary voltage transformer application
 Harmonic filter application
 Earth switch application
PANTOGRAPH
DEFINITION:
Pantograph is an apparatus which mounted on the roof of electric train to collect power through
with an overhead tension wire. It lifts or down based on the wire tension. Typically, a single
wire is used with the return current running through the track. It is a common type of current
collector. Typically, a single wire is used, with the return current running through the track.
WORKING:
The electric transmission system for modern electric rail systems consists of an upper, weight-
carrying wire (known as a catenary) from which is suspended a contact wire. The pantograph is
 


	15. spring-loaded and pushes  a contact shoe up against the underside of the contact wire to draw the
electricity needed to run the train. The steel rails of the tracks act as the electrical return. As the
train moves, the contact shoe slides along the wire and can set up acoustical standing waves in
the wires which break the contact and degrade current collection. This means that on some
systems adjacent pantographs are not permitted. Pantographs with overhead wires are now the
dominant form of current collection for modern electric trains because, although more fragile
than a third-rail system, they allow the use of higher voltages.
Pantographs are typically operated by compressed air from the vehicle’s braking system, either
to raise the unit and hold it against the conductor or, when springs are used to affect the
extension, to lower it. As a precaution against loss of pressure in the second case, the arm is
held in the down position by a catch. For high-voltage systems, the same air supply is used to
“blow out” the electric arc when roof-mounted circuit breakers are used.
Pantographs may have either a single or a double arm. Double-arm pantographs are usually
heavier, requiring more power to raise and lower, but may also be more fault-tolerant.
SERVOMOTOR:
A transfer system for an automatic press line which includes a gripper for transferring
workpieces between presses. The gripper is supported on the ends of a pair of transfer arms
projecting from a corresponding pair of pantographs. The pantographs are manipulated by a pair
of ball screw assemblies operated by a corresponding pair of servo motors. The servo motors
are electrically connected to the press drive for synchronizing movement of the transfer
assembly with the press line. A pair of cams connected to the press drive are associated with a
tachometer and a resolver for generating electrical input signals for the control system
associated with the servo motors.
WHY IS SILICA GEL USED IN TRANSFORMERS?
The main function of silica gel is to control the amount of moisture available within a breather
transformer. They are used to prevent any extra moisture from entering the transformer which
may bring forth many unnecessary damaging effects to the transformer.
OVERHEAD INSULATOR
A bushing is a hollow electrical insulator that allows an electrical conductor to pass safely
through a conducting barrier such as the case of a transformer or circuit breaker without making
electrical contact with it. The insulator's outside surface almost becomes conducting when it
gets wet. As a result, the insulator's flashover distance is shorter. Electrical insulators should be
designed so that the reduction in flashover distance when the insulator is wet is as minimal as
possible. Because of this, a pin insulator's top petticoat is built in the shape of an umbrella to
shield the lower portion of the insulator from the rain. To maintain optimum flashover voltage
while it is raining, the upper surface of the uppermost petticoat is sloped as little as feasible.
 


	16. LOCO FRAME SHOP
A  locomotive frame is the structure that forms the backbone of the railway
locomotive, giving it the strength and supporting the superstructure elements such as
a cab, boiler or body work. Most locomotives have had a frame structure of some
kind. The frame may be supported by axles attached directly to it may be mounted
on bogies or a combination of the two. The bogies in turn will have frames of their
own.
The underframes are fabricated using heavy fixtures and positioners to ensure down
hand welding to achieve designed weld strength. Requisite camber to the under-frame
is provided during fabrication itself critical welds are tested radio graphically.
STAGES OF LOCO FRAME SHOP
There are different stages involved in this shop. At every stage with the help of welding different
components were installed by the skilled workers. the welding here used is of different types like:
1.CO2 -ARGON WELDING
2.OXY-ACETYLENE WELDING.
STAGE - 1
1. Application of central under frame.
2. Application of head stock assembly.
3. Application of side sill assembly.
4. Application of bolster assembly.
5. Application of centre sill assembly.
 


	17. STAGE – 2
(RIGHT  WAY UP – 1)
Activities under right way up:
1.Application of infill plates.
2.Application of machine room ducting.
3.Application of traction motor blower ducting.
4.Application of looming bar and earth spigots.
There is total 6 traction motor provided in WGA-9 type of loco.TM 1,2,3 is mounted in bogie-1
and fed from traction converter-1 whereas TM 4,5,6 is mounted in bogie-2 and fed from traction
motor converter-2. Traction motor is suspended on axle, through axle cap at one end on link at
another end. Described motor is installed on the interior air duct mounting plate of air duct
assembly by bolt, in interior air duct, support block is set, and it support interior air duct which is
provided with motor radiating and cooling u-shaped hole.
STAGE – 3
UPSIDE DOWN
Activities involved after right way up in upside down stage is:
1.Application of pivots-02 no
2.Application of draft gear and coupler-02no
3.Application of compressor leg- 06no
4.Application of spring guide-08no
5.Application of junction box-06no
6.Application of battery box-08no
In this stage, pivot is installed then draft gear and coupler is installed. Gear and coupler are used
for transmission and is through connected to wheel. The compressor fitted on AC is electric
locomotive supplies compressed air for operation of air brakes. Horn, wiper and other
pneumatically controlled equipment. The primary spring links the axle box to the bogie frame; a
secondary spring system connects this frame to the train. Typically, the types of spring found in
bogies are steel leaf or coil designs, they reduce forces and vibration and help to prevent
derailment. The junction box is often located on wall near compressor. The onboard electric
junction box is capable of supplying power to electric system of the railway vehicle from a
power rail via at least one onboard power collector device. A battery set comprise of 50 cells in
10 battery units. Each battery unit being of 5 cells and normally be floating on 110V charging
the battery is an important equipment of electric loco.
STAGE – 4
RIGHT WAY UP – II
Activities involved after upside down in RWU-II is:
1.Application of driver’s cab-02no
2.Application of roof-03no
3.Application of hotel load.
 


	18. 4.Application of main  Reservoir & Aux. Reservoir
5.Application of front vertical plate ASM.
6.Application of side wall-02no
7.Application of floor frame secondary member.
8.Application of rear wall secondary members.
In this stage at first four driver cab is installed then after roof is mounted with the help of big
cranes that can carry thousands of tonne loads. In train formations with locomotives as hauling
power and multiple passenger coaches, the auxiliary power requirements of the coaches such as
lighting, fan, air conditioning can be catered from the locomotives using a hotel load convertor
(also called head end power (HEP)). A front vertical plate is assembled in front then side wall
of the engine for support. Compressed air from the main reservoir is distributed along the train
through main reservoir pipe. On each vehicle, the pipe is connected through a triple valve to an
auxiliary reservoir which stores air for use on that vehicle’s brake system.
 


	19. DEFINITION:
WELDING PROCESS
A metal  joining method in which the joining edges are heated and fused together with or
without filler metal to form a permanent (homogeneous) bond is known as welding.
Or in other words, “Welding is a process of joining two or more pieces of the same or dissimilar
materials to achieve complete coalescence. This is the only method of developing monolithic
structures and it is often accomplished using heat and or pressure.
GAS METAL ARC WELDING
CO2 welding (gas metal arc welding) is used for welding ferrous metals using continuously fed
filler wire and shielding the weld metal and the arc by carbon-di oxide gas.
WHY INERT GAS IS USED IN GAS WELDING:
Oxygen contamination i.e., oxidation will reduce the mechanical properties of the weld metal.
In other words, the tensile strength, toughness and ductility of the weld decrease with increased
oxygen contamination. The nitrogen injected into the weld pool, during the solidification of the
weld metal, forms bubbles and results in the formation of gas porosity in the weld metal. This
reduces the strength of the joint. In addition, the atmospheric nitrogen will combine with the
molten metal and the weld hardened due to the formation of iron nitride. For the above reason
the weld metal must be protected from the atmospheric contamination either by using suitable
flux or with insert gas shielding
OXY-ACETYLENE WELDING:
Oxy-acetylene welding is used to join different ferrous and non-ferrous metals, generally of 3
mm thickness and below.
GAS METAL ARC WELDING:
Gas Metal Arc Welding (GMAW) or Metal Inert Gas Arc Welding (MIG) In this process the
arc is formed between a continuous, automatically fed, metallic consumable electrode and
welding job in an atmosphere of inert gas, and hence this is called metal inert gas arc welding
(MIG) process. When the inert gas is replaced by carbon dioxide then it is called CO2 arc
welding or metal active gas (MAG) arc welding. The common name for this process is gas
metal arc welding (GMAW).
SHIELDED METAL ARC WELDING (SMAW):
Salient Features:
• It is an arc welding process in which the heat required for the welding comes from an electric
arc.
• The electric arc develops when electricity jumps across an air gap (ionization of air) between
the end of the metallic electrode and the welding job surface.
• The metallic electrode is generally coated with a flux which is consumable.
• The arc created due to the ionization of air between the electrode tip and the base metal
generates an intense arc heat having a temperature between 3600°C-4000°C.
• The welding current is provided by an AC or DC machine.
• The intense heat of the arc melts a small portion (molten pool) on the job directly under the
arc and at the end of the electrode instantaneously.
 


	20. • The melted  electrode fuses into the molten pool of the welding job and produces a
homogeneous weld on cooling.
• The flux coating on the electrode also melts and provides a gaseous shield around the arc
which protects the molten metal from atmospheric contamination hence it is called Shielded
metal arc welding.
• The welding speed and feed of the electrode is controlled manually by the welder himself. So,
it is also called manual metal arc welding (MMAW).
• When the weld metal solidifies, the slag (of flux coating) gets deposited on its surface as it is
lighter than the metal and the weld metal is allowed to cool gradually and
 


	21. ENGINE ERECTION SHOP
The  engine erection shop produces the alco diesel engine. In this shop all the methods are done
to make the heavy Diesel Engines. Few years back these are the backbone of the Diesel
locomotive works. Now this has changed due to manufacturing of electric locomotives and the
requirement for now and the future is to zero carbon emission locomotives. This will only be
fulfilled by using less conventional fuel for the use of running locomotives. Generally, we saw
their 12/16-cylinder diesel/compression ignition engine of V Shaped.
Assembly of the major components of the locomotive engine.
1.Lube oil container(base)
2.Crank shaft and Crank case
3.Governor and double fuel filter
4.Strainer
5.Double water circulator
6.Flywheel
7.Rocker Arm
8.Alternator
9.Turbo supercharger
WHAT MAKES A DIESEL LOCOMOTIVES TO WORK?
The ignition of diesel fuel pushes pistons connected to an electric generator. The resulting
electricity powers motors connected to the wheels of the locomotives. A “diesel” internal
combustion engine uses the heat generated from the compression of air during the upward cycle
of the stroke to ignite the fuel. Diesel fuel is stored in a fuel tank and delivered to the engine by
 


	22. an electric fuel  pump. Diesel fuel had become the preferred fuel for railroad locomotive use due
to its lower volatility, lower cost, and common availability during that time. The diesel engine is
the main component of the diesel-electric locomotives. It is an internal combustion engine
comprised of several cylinder connected to a common crankshaft. Fuel is ignited by the intense
compression, pushing the piston down. The piston’s movement turns a crankshaft
The diesel engine is connected to the main generator also called Alternator which converts
engine’s mechanical power to electrical power. The electricity is then distributed to traction motor
through circuits established by various switch gear components. Because it is always turning,
whether the locomotives is moving or not, the main generator’s output is controlled by the
excitation field currents to its windings. The engine controls the power output of the locomotives
by using an electrically controlled throttle. As it opened, more fuel is injected into the engine’s
cylinder, increasing its mechanical power output. Main generator excitation increases, increasing
its electrical output. Each traction motor is directly geared to a pair of driving wheels. The use of
electricity as the “transmission” for the locomotive is far more reliable than using a mechanical
transmission and clutch. Starting a heavy train from a dead stop would burn out a clutch in a brief
time.
TURBO SUPERCHARGER
A turbo charger on a diesel locomotive, is a device used to generate more horsepower from the
locomotive’s diesel engine, also known as the prime mover. It uses the engine’s hot exhaust gases
to drive a compressor which forces more air into the intake manifold.
WORKING:
It is driven by exhaust gases from the engine is used to increase the amount of air pushed into
each cylinder in a diesel engine. This gas drives a fan which, in, turn, drives a smaller compressor
 


	23. which pushes the  additional air into the cylinder. The main advantage of turbo charger is that it
gives more power with no increase in fuel costs because it uses the exhaust gas as a drive power.
ALTERNATOR
Diesel Electric locomotives with AC/DC transmission system use traction alternators to convert
the mechanical power of engine into electrical form. This power, after rectification, is fed to DC
traction motor with suitable controls as per traction requirement. Each locomotive is fitted with
one traction alternator coupled directly with engine crankshaft. The proposed traction alternator
shall be a 3- phase synchronous machine rated to supply full load current to all the traction motors.
The drive for the traction alternator shall be obtained from ALCO type diesel engine by coupling
its rotor rigidly with the engine crank shaft. Excitation current to the alternator shall be supplied
from the DC exciter machine.
FLYWHEEL
The flywheel is located on one end of the crank shaft and serves three purposes. First, through its
inertia, it reduces the vibration by smoothing out the powerstroke as each cylinder fires. Second,
it is the mounting surface used to bolt the engine up to its load. Third, on some diesel engines,
the fly wheel has gear teeth around its perimeter that allows the starting motor to engage and
crank the diesel.
WORKING PRINCIPLE:
Just as a mechanical battery stores energy in chemical form, the Flywheel saves power in the
form of kinetic energy. The more energy is produced, the more speed the Flywheel spins. It has
a high moment of inertia which means heavy. It is better to spin faster than to increase its mass.
GOVERNOR
There is a particular RPM at which the efficiency of the
engine is highest. This Rpm is guided by the preassigned
load to the engine. But the RPM of engine gets varied if the
load on the engine gets changed. Hence to maintain the RPM
constant, Governor is applied in the engine. The Governor
basically makes the correction of engine speed by changing
the amount of fuel supply into the engine, they are called
speed governors. In the locomotive engine where fixed
throttle system exists, Governor is required to maintain both
the RPM and HP constant at any specific notch (throttle
position). As such in the locomotive besides fuel correction,
the governor makes correction on the load also. Depending
upon how the Governor recognizes the engine RPM and
actuates for its correction the governors are classified as
mechanical, hydraulic or electric. Sometimes they work in
combination like Mech-hydraulic, electro-hydraulic etc. In
all the diesel electric locomotive of Indian Railways either GE (electrohydraulic, Woodward
(hydraulic) or Micro Controller Based Governor (MCBG) used.
Traction Motor Blower
As its name suggests, the motor blower provides air which is blown over the traction motors to
keep them cool during periods of heavy work. The blower is mounted inside the locomotive body
 


	24. but the motors  are on the trucks, so the blower output is connected to each of the motors through
flexible ducting. The blower output also cools the alternators. Some designs have separate
blowers for the group of motors on each truck and others for the alternators. Whatever the
arrangement, a modern locomotive has a complex air management system which monitors the
temperature of the various rotating machines in the locomotive and adjusts the flow of air
accordingly.
TRACTION MOTOR BLOWER WORKING:
The 3 phase auxiliary coils on the main generator are used to power the traction motor blowers.
When the engine revs up, the blowers begin to barely spin but quickly pick up pace. The radiator
fans on EMDs are powered by the same circuit.
In engine erection shop There are seven sections in this shop from 01 to 07 action have two or
three station as given below:
a) Station No. 1 to 4 in section 01
b) Station No. 5, 6, 6A and 6B are in section 02 to 03 (e) Station No. 7 to 12 are in section 04 to
07
d) Station No.1 to 4- Washing, debarring and panting e) Station No. 5-Cam shaft bush fitting
cylinder head stud driving linear Sleeve and Liner pressing and water testing.
f) Station No. 6A-Piston Assembly.
g) Station No.6B-Crank Shaft Assembly. h) Station No 6- Piston Assembly Heads, Exhaust
Manifold, water Connection, Air elbows, Nozzle and water header Pipe-fitting. i) Station No.7 to
9- Lowering engine block, oil catcher, Generator, Lube Pump and water pump fitting oil.
j) Station No. 10-Cam shafts, gears, Control shaft, Turbo supper cooler, oil Seal, Turbo super
charger application.
k) Station No.11 & 12 Fuel pump Support, Valve leaver, Governor Application. Piping (Fuel
Pump Support) Fuel oil header, valve gear header, Tubes, High pressure pipes, Lube oil strainer,
Spray Nozzle and Governor Pipes application etc.
 


	25. WASHING OF CRANK  CASE
Crank case is being washed in a huge crank case cylindrical washer with jets provided inside
works on electricity.
 


	26. CENTRAL TRANSPORT SHOP
It  is the maintenance shop of all the transport vehicle used in BLW for transportation purpose.
In transport section there are basically two types of machines are used for transportation purpose
of the different jobs from one shop to another.
The different types of handling equipment can be classified into four major categories -
1. Transport equipment
2. Positioning equipment
3. Unit load formation equipment
4. Storage equipment
Different machines are:
a. Forklift truck
b. Cranes
c. Overhead crane
d. Hydraulic ladder
e. Jambo
FORKLIFT TRUCK
 


	27. A forklift truck  is a powered industrial truck used to lift and move materials over short distances.
FORKLIFT COMPONENT:
1. Truck frame (It is the base of the to which the mast, axel, wheels, counterweight, overhead
power source are attached.)
2. Cab (The cab is the central part of the forklift. The cab contains the steering wheel, brake and
gas pedals, mast controls and gauges. It is also where the safety devices are located for the
forklift.)
3. Mast (The mast is the part of the forklift that lifts and lowers the load. Different types of masts
lift the load to different heights.)
4. Carriage (The carriage mounts the forks to the mast and serves as a support structure for the
forklift.)
5. Forks (The forks are long extensions that are attached to the carriage. They are used to support
the load from the bottom. They come in a variety of widths and adjust)
6.Overhead guard
7. Power supply (It may consist of an internal combustion engine or battery.)
CRANES
A crane is a type of machine, generally equipped with a hoist rope, wire ropes or chains, and
sheaves, that can be used both to lift and lower materials and to move them horizontally. It is
mainly used for lifting heavy things and transporting them to other places. Cranes are commonly
employed in the transport industry for the loading and unloading of freight, in the construction
industry for the movement of materials, and in the manufacturing industry for the assembling of
heavy equipment.
 


	28. OVERHEAD CRANE:
An overhead  crane, commonly called a bridge crane, is a type of crane found in industrial
environments. An overhead crane consists of parallel runways with a trave…
HYDRAULIC LADDER:
It is also known as hydraulic lift. It is used to lifting workers for the painting, welding and others
works.
JAMBO:
It is used only carry the parts; it does not lift the job It consist battery as power source to drive.
 


	29. HEAVY WELD SHOP
In  the DLW there are basically three type of welding used in HWS. The
welding quality of DLW is very high quality. After the machining process we
can’t say that this piece is not single piece.
1. Submerged arc welding
2. Manual metal arc welding
3. MIG welding
CNC flame cutting of job before welding
SUBMERGED ARC WELDING:
In submerged arc welding the welding process will be covered with the flux so
that it will not react with oxygen and nitrogen. Because of the versatility of the
process and the simplicity of its equipment and operation, shielded metal arc
welding is one of the world's most popular welding processes.
It dominates other welding processes in the maintenance and repair industry,
and though flux-cored arc welding is growing in popularity, SMAW continues
to be used extensively in the construction of steel structures and in industrial
fabrication. The process is used primarily to weld ironand steels (including
stainless steel) but aluminium, nickel and copperalloys can also be welded with
this method.
 


	30. Welding of an  engine block
GMAW COMPONENTS:
1. DC or Direct Current power supply
2. Electrode or wire feed controller
3. Wire drive roller assembly
4. Shielding gas source (cylinder) & regulator
5. Manually held Gun & ground clamps
6. Wire reel (4.7 mm copper coated mild steel)
MIG WELDING:
MIG welding can be used for most types of metals; steel, stainless steel, as well
as aluminium. But welding aluminium is very different from welding mild steel
because aluminium is a metal that is different from steel. So when we weld
aluminium, we have to use other parameters, other settings. Aluminium has a
lower melting temperature than mild steel, for example, so you should expect
that we should use a lower heat input but in spite of this. So we have to use a
higher local heat-input but a faster welding speed than with steel to get good
fusion and penetration. This sounds as if aluminium welding is difficult, but it's
not. The welding sets that we use adjust the welding parameters automatically,
so the welder can concentrate on the welding operation, the movement of the
welding gun and the weld pool.
Since 2019, after regular manufacturing of Diesel locomotives was stopped. HWS cut, weld and
assemble the bogie of WAG9 locomotives and engine blocks are made as per the demand of Non-
Railway Customers (NRC).
 



	32. TOOL ROOM
Tool room  consisted of five major sections:
1. Machine section
2. Manufacturing section
3. Maintenance section
4. Grinding section
5. Pneumatic section
Tool room is hub of different expensive and imported machineries. It is equipped with past
machines and modern CNC machines for preparation of required parts. Here are some of the
machines
CNC Milling of job
LATHE:
The lathe is used for turning various metals against a cutting tool that shapes it to the desired
product. The engine lathe is a machine tool that produces a cutting action by rotating the work
piece against the cutting edge of the tool.
 


	33. MILLING MACHINES:
A milling  machine provides cutting action to a rotating tool. The vertical milling machine is used
to cut, shape, and finish metal objects.
GRINDING MACHINES
A grinder differs from other machines in that it uses a tool made of emery, Carborundum, or
similar materials. The wheel, made up of many tiny cutting points, cuts with the entire surface area
that comes in contact with the material being ground. Grinders cut with a grinding action,
removing material in the form of tiny particles.
 



	35. CONCLUSION
After completing my  project, I familiarize with BLW, and I get that diesel locomotive works is a
famous technological temple, which came in existence, in 1964 by Late Shri Lal Bahadur Shastri.
DLW export to the following countries like Sri Lanka, Bangladesh, Angola, Tanzania, Vietnam,
Senegal Mozambique, Malaysia, Sudan, Myanmar etc. With all its super experienced staff and
employees BLW is existing as the very sophisticated and successful engine industry of
government, producing nearly hundreds of locos each year.
BLW has manufactured 310 locomotives in 2019-20. This includes 272 Electric locomotives, 27
for NRC including 7 Sri Lanka Rly., 6 HHP diesel locomotives, one dual mode locomotive & 4
conversion locomotives.
BLW has become the first ever production unit of Indian Railways to add a feather of IRIS
certification in its cap. IRIS is a globally recognized standard organization to the railway sector
for the evaluation of the quality management system. BLW will now be able to explore wider
International Market opportunities for Sale and Export of Locomotives.
Since 2019 with Hon'ble Prime Minister Shri Narendra Modi flagging off the first loco converted
from diesel traction to electric traction BLW is now building another scenario of electric loco as
per the modern technology.
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