1. Write down various energy conservation measureptad
in Railways?

1. Energy audit to be conducted to monitor and mirem@&nergy consumption per
unit output.

2. Use capacitors to improve power factor to reducgimean demand charges

based on kVA, reduce losses and improve voltage.

Control leakages of water, gas, air, electricity. et

Lubricate motors, pumps etc.,

Control idle running of machines. Switch off equipits like feeders

transformers, welding sets etc. from mains to obmio load losses

6. Use alternate source of energy

7. Display energy conservation measures

8. Review existing installations for latest designeations and do energy audit

9. Control maximum demand by staggering loads; cutafigpads when MD is
exceeded, provide alarms for indicating MD excegdmits.

10. Select motor drive keeping in view the requiremefload. The eficiency of a
drive is high at full load. Replace oversized metas efficiency wil be low at
low loads.

11. Select high efficiency motors. Replace energyiciefit motors when they are
due for rewinding.

12. Select efficient speed control system in the driResistance control wastes
energy.
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Ovens

13. Electrical heating is expensive. Select oven oimh oven size.

14. Use ovens on full load. Stop idle running of ovens.

15.  Ensure efficient temp. control. Thermostats shdaddin working order.
16. Plug all leakages. Do not open door unnecessarily.

Lights and fans.

17. Natural lighting and ventiation should be usedht® maximum extent. North
ights and FRP translucent sheets should be usezbirarea of sheds, shops etc.

18. Low height partitions should be used.

19. Suitable light finish of interior surfaces and falnings should be maintained
for maximum utiisation of inter-reflection of ligh Task lighting should be
provided.

20. Minimum possible heights for mounting tube lights. eshould be selected.

21. Replace incandescent with efficient luminaries sasICFL

22. Use electronic fan regulators

23. Use tuners, door switches, group control switcipg®mto control switches to
switch off lights/fans/water coolers etc.

24. Luminaries should be cleaned periodically

25. Avoid indirect/fancy/decorative lighting/

26. Use voltage controls to dim lights.



Pumps

27.Throttling of pumps is wastage of energy. Sometirspsed of drive can be
controlled to reduce flow. Use of pumps in seriagajel to meet the requirement
at various hours of the day can be effective

28. Use broader opening foot valve and avoid high teesi® foot valve

29. Replace elbows with 900 long radius bends and siersuction pipes.

30. Reduce unnecessary height of delivery pipes

31. Periodical maintenance is necessary.

32. Avoid overflow in storage tanks and leakage of wéimugh joints, valves

and taps.
33. Replace over size pumps.
34. Do maximum pumping at night to save on MD.

Refrigeration and air_conditioning

35. Select highest temperature required for desiredkyqum refrigeration/air
conditioning system.

36. Use false ceiing and partitioning to enable redocof volume for air
condition/refrigeration.

37.Use of auto door closer, air curtain and vinyl aiartare useful to minimize the
heat ingresses from outside. Use of double glasdowis and double doors in AC
area. Use efficient lighting and electronic choked fan regulators in AC areas.

38. Switch off AC an hour prior to office closing anditeh off water coolers during
the night. Plan timing and use timers.

39. Periodical maintenance necessary.

Compressed air system

40. Compressed air system converts 5% energy to useélgy. Hence use of
compressed air should be minimized. Cleaning bypcessed air is rarely
justified.

41. Select capacity and pressure. 10% reduction irspresan save 5% energy.

42. Stop leakage of air and reduce length of air mipeli

43. Use of high efficiency drive with automatic speeuhtcol can save energy.

Transformer and distribution

44. Use high efficiency transformers.

45. Switch off the standby transformer to control naddosses. Changeover can be
done periodically to avoid drop in IR. Switching tbé transformer on holidays is
also useful running the transformer on full loasbahelps.

46. Use high voltage for longer distribution line.

47. Improve power factor. Improving the power factanfr 0.7 to 0.92 can save
42% peak line losses and 24% reduction in peak mtkma

48. Switch off feeders when not required during the.day

49. Do regular maintenance of transformers and disiobulines.



2. What is power factor? What are the effectsof PF?How
to improve PF? Power factor calculation?

Power factor : It is the ratio of true power to apparent power
PF = True power =KW = Watts
Apparent power KVA Voltage amp.

=V3 El Cosp
V3 El

Disadvantage of law power factor.
1. Cost of generating station is high for a given poreguirment at load in case
of low power factor at load.
Size of conductor wil be high..
Voltage regulation wil be poor.
System losses wil be high.
Energy bil wil be high for given load at low PF
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Causesfor low power factor.

1. Inductive load in the system.
2. Operation of motor at lower load.

M ethods for improving power factor

1. Phase advancer — special designed indication mdtah wil work nearer to
unity power factor.

2. Synchronous Induction Motor — Specially designeaperate with over
excited fields so that it wil draw leading current

3. Static condensers.

Formulae for finding out KVAR requirement

To improve the power factor from Cesto Cosg,, theKVAR rating of capacitor is
P(tang, —tang, ) where P is the load in KW.

Problem: In a factory the load is 480 KW at poveatdr O .75 power factor.

Find out KVAR capacity required to improve to Pénfr 0.75 to 0.95?

Solution :
P =480 KW
COSp =0.75
COS@, =0.95

@1 = COS1(0.75)=41°24" tap, = 0.8816
@ = COS?(0.95)=18°12" tap, = 0.3288

Therefore KVAR rating = P(tap; — tang2 )

480 (0.8816 — B3P
265.344 KVAR _(ANS)



3. What are the various types of pumps used in Railways?
CENTRIFUGAL PUM PS:

These pumps employ Centrifugal force to it btpiifrom a lower level to
higher level. These pumps comprises an impelleatingt on a volute casing. Liquid
led into the centre of impeller is picked by thenas and accelerated to high velocity
by rotation of the impeller and discharged by dagal force at the periphery. When
a liquid is forced away from the center, a vacusimreated and more liquids flows in,
consequently there is a constant fow through tiveps.

There are two types of pumps.

I SINGLE STAGE PUMP:
Centrifugal pumps with single closed type impeleith single suction is
caled single stage pumps. These type of pumps gseerally when the head is less
than 60 ft.

il MULTI STAGE PUMP:

These pumps may have two or more impelers apgrat series. l.e. the
discharge of one impeller is connected to suctibotler.

VERTICAL TURBINE PUMP

These pumps are designed for vertical operatiohfiath their application in
various fields where centrifugal pumps cannot leelether due to their limited
suction capacity or due to medium capacity demands.

These type of pumps motor is erected above thendrdevel and having
extended shaft upto the pump.

The shaft is coaxialy connected in column pipdictv serves dual purpose of
water delivery and supporting base for stationaaytspof the pump.

These pumps particularly suitable for installation open wells or medium
bore wells. These are the best pumps for pumpirtgrvia cities and towns from river
or deep wells.

SUBM ERSIBLE MOTOR PUM P

These pumps are, both motor and pump are instadedp inside the tube
wel, so that suction lit is minimised which makte possible to It the water from
depths as low as 450 metres.

These pumps are essentialy single or multistagetriigal turbine pumps
designed to form a compact unit in conjunction weitttoupled wet type squirrel cage
induction motor both of which operate totally subsitde below the surface of water.

Submersible pumps with radial flow impeller aredmafor low discharge with
high total heads, whereas pump with mixed fow typpelers are made of medium
discharge with medium heads.



EJECTO (JET) PUMP:

Ejecto pump is based on the principle of convarsib hydraulic energy from
one form to another form.

When high pressure water is passed through a @myepassage, the
pressure head is converted into velocity head,ladimiwhen water having high
velocity head is passed through a diverging passhggets converted into pressure
head.

The principles of Ejecto pump can be summed up as

i) Creating partial vacuum and liting water from thel
i) Imparting sufficient pressure energy to water, lsat it is raised from the
depth to the desired levels.

ADVANTAGES OF EJECT PUM PS

i) OFF SET INSTALLATION.

This is a unique feature of Ejecto Pump. It caninstaled away from the
source of water upto a distance of 90m or even .more

i) EASY TO MAINTAIN

As the pump can be instaled at convenient placayative well source,
maintenance becomes very easy to accessibility.

AIR LIFT PUM PS.

In this pump water is lited by making use of coegsed air which is led to
the bottom of the rising main and injected into Water in an upward direction very
similar to the water jet.

The pumping action is based on the fact thatrifismaadmited in the form of
small bubbles into the bottom of a column of watesufficient quantity to aerate the
water, the specific gravity of the water in theepis automatically reduced depending
upon the air to water ratio. Therefore the wateellen the pipe rises upto a height
above the water level in the wel, determined kg #mount of air admited. This type
of pump is particularly well adopted for pumpingtarafrom the deep boreholes of 50
ft. to 500 ft. depth.



1. Calculate the HP of the motor of a pump witsckiarge of 50,000 litres per
hour at 100M head.

Solution:-

Given, discharge

50,000 LPH
50,000/3600 LPS
100 M

Head

WHP

Discharge in LPS x Head in Metre
75

50,000 x 100
3600 x 75

18.5 HP
IHP

WHP
Pump eficiency x Motor efficiency

= 185/0.5
= 37 HP
(Assumption : Combined motor and pump efficie ndy6@)

Ans: HP of the motor of a pump = 37 HP.



4. What is the principle of a transformer? Factoreo b
considered for paralleling of transformer?

*Transformer is a static machine which increasedeoreases the ac voltage

without changing the frequency of the supply.

*The principle of working of a transformer is basedthe mutual electromagnetic
induction.

*Transformer generally consists of two windingsledalprimary and secondary.
These coils are electrically isolated but magndyicinked through the core,
which offers less reluctance to the magnetic pltbs when supply is fed to
one coil, magnetic flux wil be produced, most dfiskh wil link with the
other coil thus the energy is transferred from cokto other. Based on the
number of turns in the coils, the voltage fed asaased or decreased.

CONDITION FOR PARALLELING OF TRANSFORMER

*Polarity of the two transformers must be same

*Two transformers must have same voltage ratio

*Both the transformers must have same percentggedance

*In poly phase, phase rotation must be same anttahsformers must have same
phase displacement or vector grouping.



5. Draw the layout of 11KV/440V outdoor substation?
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6. What is the need for earthling? How to lay a pipe earth?
How to test earth?

1. Wwrite down the procedure of testing an earth with an earth megger.

Earth megger

R
A

/1 ////////////////W//////////// 1S

V

Earth Electrode Potential spike

under test Current spike

The resistance of the earth electrode can be naghdyr using an earth megger. The
C1 & P1 of the earth megger is shorted and conmetttethe earth electrode under
test. A potential spike is driven in to the groumd 75 feet from the earth electrode
under test and connected to P2 of the megger. rfentuspike is driven in to the

ground at 150 feet from the earth electrode undst and connected to C2 of the
megger. By rotating the megger ,the earth resstaalue can be directly read from
the scale of the megger .



7. What are the various terms used in illumination?at\édre
the qualities of good illumination? What are theivas
types of lamps used its lumens & life?

Radiation

Emission or transfer of energy in the form of etiagnetic waves is known
as radiation.

Light

Any radiation, which is capable of causing a vissahsation on the eye
directly, is termed as light. The band of wavelangjtat corresponds to visible
light lies between 380 nm and 780 nm (1nm=10-9 m)

Visual spectrum
In the spectrum there are various band of wavdienghich causes a visual
sensation and produces colour effect these coluishare:

380 nm — 435 nm: violet

435 nm — 500 nm:  blue

500 nm — 566 nm: green

566 nm — 600 nm: yelow

600 nm — 630 nm: orange

630 nm — 760 nm: red

Luminous flux (P)

It is the quantity of radiant flux (light) emitely a lamp. And is measured in
lumen. As per definition lumen is equal to the aioin emitted by a point
source per sold angle.

Coefficient of Utlisation (C.0.U.)

It is the ratio of the lumens reaching the workjpigne to the total lumens
produced. Itis also called “Utlisation Factor’.GCU. depends on, light
distribution of the luminare; light output ratio the luminare; reflectance of
the ceiing, walls and working plane; room indexd amrangement of the
luminare in the room. C.0O.U. is based on new, clequpment and in practice
a maintenance factor is introduced to convert figitial to in-service
llumination.

Reflection factor

It is the ratio of the reflected light to the inemd light.

Luminous _efficacy 1f)

Quantity of light (lumen) emited for each unit eléctrical power (watt)
consumed. The unit is ‘lumen/watt’ (1Lm/W).

Glare

It is one of the negative factors of any ilumioatti design. A commodity that
leads to a condition in which there is discomfortageduction in the abilty to
see objects, or both, due to an unsuitable distibuof intensities/extreme
contrasts in the field of vision.
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Space height ratio

It is the ratio of horizontal distance between eeljg lamps and mounting
height of the lamps. The manufacturer indicateferitgiven luminaire
Uniformity ratio (UR)

This ratio gives idea about the uniformity of level obtained from design, It
is the ratio of the minimum lux to the average IBar more intense

uniformity ratio of minimum to maximum lux can bekéen.

Advantages of Better |llumination

Clear visual perception of object and surrounding.
Increased efficiency and better appearance

Better utilization of time by not depending oredir sun light.
Reduction of eyestrain and better health of contyun
High reliability and continuity.
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8. Write down power shutdown procedure?

(A) person need shut down has to give requisiion en th
proforma EE 243 asking for power shutdown in paletr circulit.

(B) ) Authorized person wil give permit to work giorma EE 244 after
switching off the power supply.

(C) On completion of work authorized persons hagjive proforma EE
245 saying that all works completed and all persaoms tools are removed
from the equipment and equipment can be re endrgize

(D) Whenever more than one group is working on shene distribution
circuit a senior most person should be inchargebdih the group.

(E) Whenever more than one group is working thehiegr of equipment
shall be done either side of the section

(F) Before commencement of work on any electricqlipgment after
taking shutdown. Following works are to be done.

0] Identify the electrical equipment.

(i) Switch Off

(i) Isolate

(iv)  Discharge.

(V) Earth it

(vi)  Provide caution / danger notice on particular egeift ie. men
working

(vi)  The person who is possessing competency certfioatg to be
alowed to undertake any work on Electrical equipisie

(G) Self Shut Down

Where an Electrical Department official himself h&s work on an

individual tem of electric equipment, which is atity under his control,
such as on a motor or crane supply lines in a vogksit is not necessary
to use forms prescribed in the above procedureinball such cases an
authorized person wil be continuously present g when work is in

progress. The prescribed forms wil however be ireduf any of his staff

belonging to other departments are required to workr near the wires.
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9. Write about IE rules.

IE Rules are framed by Central Electricty Boarderercise of the powers

conferred by section 37 of the Indian Electricitgt A920.

These rules have got statutory effect.

Chief Electrical Engineer/MAS is the Electrical pestor to Government
(EIG) for Southern Raiway.

El can appoint officers to assist him.

Powers:

El can Examine any place, carriage, vessel whexee tls generation, power
transmission, distribution and utilization.

Voltages:

Low voltage: Not exceeding 250 volts
Medium voltage: not exceeding 650 Volts
High voltage: does not exceed 33,000 volts
Extra high voltage: exceeding 33,000 volts

Permissible variation (rule 54)

cannot be

More than 6% in the case of low and medium voltage

More than 6% on higher side and 9% on lower sidehén case of high
voltages

More than 10% on higher side and 12.5% on lowez sidcase of extra high
voltages

Frequency

Should not permit the frequency of the alernatmgrent supply vary from
declared frequency by more than 3%
ie., 48.51t0 51.5 Hz.

Responsibility of the supplier

Ensure the lines, wires, fittings, installed in tbensumer premises are in good
working condition, adequately designed

Cutout on consumer premises (other than neutradumbor) in an access and
enclosed in fre receptacles.

Earthing in an easy access position

Responsibility of consumer

Take precaution for safe custody of the equipment.

Accessibility of the bare conductor

Ensure they are not accessible
Provide switch in readily accessible position
Take such precaution as considered necessary I8l the

13



Provisions applicable to protective equipments:

Danger notice:

MV/HV/EHV installations should affix permanently ia conspicuous position
a Danger Notice in Hindi or English and Local Leagg
(motor, generator, transformer, stragursupports with HV/EHV etc)

If it is not possible to affix such notice on angngrator or motor etc., they
shall be fixed as near as possible.

when many of them are kept in a single enclosure motice affixed to the
enclosure should be sufficient.
{Exception: Traction Masts in Raiways}

No person shall work on live electrical supply dnanless he is authorized in
that behalf and takes safety measures as autholbigesl.

All persons working on supply lines should be pred with tools and devices
such as gloves, rubber shoes, safety belts, laddarthing devices, helmets,
ive testers etc., to protect from mechanical/eieat injury.

(Such tools should be maintained in ieffit working condition)

Fire fighting:

All switching stations should be provided with fimicket flled with clean dry
sand for ready use

Fire extinguishers ke CO2 , DCP etc., shouldkégt in conspicuous places.
Staff should be trained for emergency operation.

Tested for satisfactory operation once in a yeat eetords maintained for
such tests.

First aid box should be provided in all gen. Statisubstation etc.,
Instructions in tri languages for shock treatmembuil be made available.
Authorized person and competency certificate

Periodical inspection:

Every installaton which is already connected te tupply system shal be
periodically inspected and tested at intervals exoeeding 5 years by El

Electrical accident:

If any electrical accident occurs and resultedogs lof human or animal life or
any injury to any human/animal the authorised persot below the rank of
Junior Engineer should sent the telegraphic refmoiEl with in 24 hours of the
knowledge of the occurrence of the fatal accidéntdetail report should
follow with in 48 hours in the prescribed format.

The ElI on receipt of the intimation may arrange kguiry as considered

necessary and fix up the responsibiity of thef saatl take action against the
concerned if anyone is found directly responsible
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Minimum breaking strength for the conductors:
* For LV lnes 150 Kgs.
* For all others 350 Kgs.

» Joints: the uttimate strength of the joint shoult be less than 95%
e Maxspan:65M

Vertical Clearances:
e Across the street:

e LV and MV :5.8M
e HV :6.1M
e EHV ;6.1 M
* Along the street:
e LV and MV :5.5M
e HV :5.8M
s EHV :6.1M
Elsewhere:
e LVand MV :4.6 M (bare conductor)
e HV : 4.0 M(insulated conductor)
* HV above 11 KV :5.2M
* EHV 5.2 + 0.3 M for every 33,000 volts thereatft
Clearance from buildings
For LV & MV

* Vertical: 2.5 M (minimum)

* Horizontal: 1.2 M

» If adequate clearance is not available the condwgtiould be insulated
For HV and EHV lines:
Vertical:

* Upto 33KV :3.7M

* For EHRHV lnes : 3.7 +0.3 M for every addl. 33 Kkdathereatter.

Horizontal:
e Upto 11KV :1.2M
e 11-33KV :20M
 For EHV : 2+ 0.3 M for every addl.33 KV or paretbatter.

Rule 51.
Every MV/HV/EHV switch board shall comply the faling:
* A clear space of not less than one metre in wiltfiont of the switch board
* The space behind the switch board shal be less 2Bacm or more than 75
cm.
» If the space behind the switch board exceeds 75th@re shall be a passage-
way from either end of the switch board clear tooftl.8 mts.
Rule 57 (meters)
* Meters should be adequate capacity
* The error should not exceed 3% above or below alesatcuracy at all loads
and in excess of one tenth of full load and upultoldad
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* For ERHV the error Imit is +1%.
|E rule 61: (connection with earth)

» Connection with earth is essential where the wltdgnormaly exceeds 125
volts.

* Neutral conductor shall be earthed by not less tiamn separate and distinct
connection with a mnimum of two different connent.

* No cutout, no switchgear, no CB in the earth dircui

* No earth connection with any water pipe line

« The frame of every generator, stationary motor,tgide motor and the
metalic parts of the transformers etc., shall bethed by two separate earth
connections.

Al metalic casing, metalic coverings, portablejupments etc., shal be
connected with earth

» Al earthing system belonging to the supplier shal tested for resistance on
dry day during the dry season not less than ondéeanyears.

» Arrecord of the testing shall be kept after testmgl made available to El

* The supply of energy to every elec. Installatioth¢o than LV below 5 KW)
shall be controlled by earth leakage protectiveicde(exception OH lines)

Rule 64. M inimum clearance bare/live parts

Voltage Ground clearant | Sectional clearan
Not > 11 KV 2.75 NV 2.6 M

33 KV 3.7 2.6

66 KV 4 3

132 KV 4.€ 3.t

* Transformer more than 2000 Its. Of oil shall notdmated in basement
Baffie wall [ of 4 hours fre rating]

* Provision for soak pit if oil is more than 900 ltr

* Fire protection equipments

» Cable trenches shall be filled with sand coverdgtl won-inflammable slabs.

* Apparatus may be so arranged that they may be deale in sections.

* EHV apparatus shall be protected against Lightramgl switching over
voltages Interlocks protection
|E rule 68
* Outdoor substation shall be efficiently protecteg fencing not less than 1.8
M in height
|E rule 70

» Condensers: suitable provision shal be made fanemiate and automatic
discharge of every static condenser on disconnmeabiosupply.

Rule 71 (luminous tube installations)
» Shall be inaccessible for unauthorized person
* Protection against weather, isolated to extentilpless
* Secondary shal be earthed and the core of they dx@nsformer shall be
earthed
 ELCB on lve side
» Separate sub-circuit for each transformer
Caution _notice
» Static condensers shall be on primary of the fwemer with auto discharge
in the event of supply cut off.
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10. What are uses of a starter for a motor? Exdlddh, Star-
Delta starter?

Starter is used in the motor to
1. Reduce starting current.
2. To protect the motor from over load.
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11. Write down the scheduled maintenance of Transfg?

S.no Hourly I nspection notes Action

1 Load Check agains Reduce the load if higt
rated figure

2 Temperature Check oll Switch off if the oil temperature
temperature is high

3 Voltage Check agains Take corrective dion
rated figure

s.no Daily I nspection notes Action

1 Dehydrating breath | Check the colou | If siica gel is pink change fit.
of siica gel it is in pale blue, then it is in

good condition
S.no M onthly I nspection notes Action
1 Oil level in Examne the oil | Clean or replac
transformer level and dirt

deposits

S.no Half yearly I nspection notes Action

1 Oil conservatio Check the Improve ventilatio
moisture

2 Cable boxe Inspect for leaks | Attend defects if ar
cracks etc.,

S.no Yearly I nspection notes Action

1 Transformer ¢ Check the Take suitable action to resto
dielectric strength| the quality of oil

2 Earth resistan Check values ¢ | Take suitable action if ear
earth resistance | resistance is high

3 Relay alarms and the | Examine rely Clean the component ai

circuits and alarm replace the contact and fuses

contacts, their
operation fuses
etc. check relay
accuracy

S.no 5 Yearly I nspection notes Action

1 Core and winding Overall inspection| Wash with clen dry oi

including liting
of core and coils

These are the schedule maintenance for the tramsfoof capacities less than 1000

KVA
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12. Write down the scheduled maintenance of DG set?
DAILY SCHEDULE
Engine

» Check previous day's log book and take correctiwtiom as required.

» Before starting the engine, check drain water &ath®nt from fuel tank and
fuel water separator through drain cock.

* Check fuel, oll, water and fil radiator with chrata concentration 3500 ppm
treated water and radiator cap must be tighte n@égeply to avoid aeration and
over-heating of the coolant.

* Check air cleaner oil level and top up with cleaugiree oil, if required.

* Check air line connections for leaks and correcegessary.

» Drain condensed from air receiver tank at beginnig@ach shift and then
closes the drain cock properly.

» Start the engine and note the oil pressure battirag i.e. 15 psi (1.09 Kg/cm
2) minimum, and rated speed 5070 psi (3,363 to BHBM2) minimum. In
case in change of oil pressure, then stop theeeragial check through trouble
shooting techniques the cause and correct if negess

* Engne oil should be checked at least 20 minutésy afopping the engine and
top up if necessary.

* Record oil pressure. Fil fuel tank if required.

Electrical system

Batteries

* Clean the batteries with dry cloth.
» Tight the connection if required.

Switch Gear
* Check automatic starting switch for its proper fin@ing.
* Check any abnormality if visualized.
* Check phase indications and working of panel meters

Alternator

* Check any abnormality, if visualized.
e Check the air-in and out restrictions.
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WEEKLY SCHEDULE

In addition to Daily schedule, carry out tbdotving checking;
Engine

* Check the lubrication oil level in engine and goweer and top up if necessary.
* Check the coolant oll for its proper functioning.

* Check the constant heater functioning

* Check the anti-freeze and concentration of cooiiany

» Check the condition of belt for its proper tension.

* Check the condition of pre cleaner dust fan.

* Check the condition of air cleaner restrictions.

» Check the oil bath fiter and level of oil bath.

» Check the vibration and tightness of bolts.

Batteries

» Check the level of electrolyte and top up if neaess

* Check the SPG of electrolyte and measure the paitdiage.

* Check the tightness of connections for any overigaand abnormality.

* Check the conditon of body.

* Check charging current and charging system, figatnrrent should be 1
Amp.

» Check condition of intercell connections for angdeating and abnormality.

Switch Gear

* Check automatic starting switch for its proper fin@ing.
* Check any abnormality if visualized.
» Check phase indications and working of panel meters

Alternator

* Check any abnormality, if visualized.
e Check the air-in and out restrictions.

MONTHLY SCHEDULE

In addition to Daily & Weekly schedule, cawoyt the following checking;
Engine

» Check the condition of aneroid oil.

» Drain the fuel, sediments and water and cleanahk. t

* Clean the fitters.

* Check the condition of magnesium plate assembly.

* Check the radiator air restrictions for any leaks

» Check the condition of crankcase breather.

» Check the arr fiters of air cleaner elements.

» Check the condition of breather and change if reqd.

* Check the conditon of exhaust manifolds.

* Check the condition of turbo charger cap screw
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Batteries
Weekly schedule

Switch Gear
* Check visually all the panel instruments.
* Check the tightness of connections and tighte eqglired.

Alternator

» Check the condition of electrical connections agfutein if required
* Check visually all the windings for any overheating

SIX MONTHLY SCHEDULE
In addition to Daily, weekly & monthly scheduleary out the following checking;
Engine

* Change engine oil

* Change lubricating oil for fiter element and chdok metal particles and
oxidation

* Clean oil bath air cleaner tray screen with the luflclean solvent.

* Clean main fuel tank breather by using clean sbiven

* Check the coolant pH value, if it is below (8.51@5) normal range then
chromate concentration should be 3500 ppm

* Check the magnesium plate for pitting or being reale case of 50% area is
lost, change fit.

e Change water fiter element.

» Change fuel fiter element washer and ‘O’ ringsnaounting bolt and clean
shell fuel fiter.

* Check and adjust the belts. In case of change vofoeds, which wil stretch
within one hour of use and must be readjusted kgejginsion of belts within
permissible limits.

* Check all air cleaner connections for cracks, ebaktc, and tighten all air
intake connections.

* Check the throttle linkage.

* Remove and clean air compressor delivery hose.

* Check crank case breather element.

BATTERY
Same as monthly schedule.
SWITCH GEAR
Check condition of switches/ circuit breakers fts proper operation.

Check the condition of contacts and tighten if iregu In case of burn out, replace
the contacts.
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ALTERNATOR

Visually examine the terminal box, junction box amgllator etc, and clean them by
using dry and clean cloth
Check condition of cooling fan.

YEARLY SCHEDULE
The following checks should be carried out didison to routine checks;
Engine

» Check the water pump and drive.

* Check mounting bolt and bearing end play.

* Clean air cleaner after removing complete assembly.

* Clean and tighten all electrical connections.

* Clean entire engine with the help of high pressureand soap water mixture.
Take care for protecting electrical system durifgaming.

» Tighten all mounting bolts and nuts and avoid ayetetning which may
result in distortion or damage.

» Clean radiator by blowing air through the radiatore in opposite direction to
the normal flow of the arr.

* Check air compressor including shaft end clearances

* Adjust injector and valves, it must be carried with engine hot.

» Check condition of thermostat, change if required.

BATTERY, SWITCH GEAR, ALTERNATOR
Same as six monthly schedules
TWO YEARLY SCHEDULE
The folowing checks should be carried out didiion to routine checks;
ENGINE
Check the exhaust and inlet manifold nuts and cews.
Check the crank shatft fioat.
Check injector inlet screens
Clean and calbrate injector and fuel pump.
Replace fuel pump fiter screen and magnet.
Steam clean engine or as per yearly schedule.
Check vibration dampers and replace if necessary.
BATTERY
Same as six monthly schedules

SWITCH GEAR

Check condition of insulation of all the wires.
Check the wires and cables properly.
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ALTERNATOR

Check the insulation resistance of the windings.

FOUR YEARLY SCHEDULE

When the engine operating conditions deterionateerformance, it can be
ascertained by the following symptoms.

Heavy smoke.

Loss of power.

High oil and water temperature.
Loss of lubricant, oil pressure
Unusual noise and vibrations.

The above checks are inspection of wear or asseddtérioration of parts and
assemblies, which should be restored to only &fteible shooting in addition to the
routine maintenance checks which may eliminate etigine performance problems
and being the engine back to its normal operations.

It is essential that the above checks be stricdpwed in order to prevent
dismantling of the engine whose performance casiry@ly corrected by trouble
shooting and routine maintenance checks

ELECTRICAL

In addition to all the routine maintenance schesjuthe following checks
should be carried out

Check the capacity of battery as per IS and ifctneacty is less than 80%
replace the battery.

SWITCH GEAR
Check condition of insulation of all the wires.
Check the wires and cables properly by insulatiesistance values..

ALTERNATOR

Check the insulation resistance of the windings.
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13. What is UPS? Explain with neat sketch?

Ideally, the voltage supply by the utiity systerhosld be perfect sine wave
without any harmonics, at its nominal frequency ®¥Hz and at its nominal
magnitude. In practice however, voltage can gigmfly depart from the ideal
condition due to power line disturbances lke oweltage, under voltage, outage,
voltage spikes, harmonics and electromagnetic fangce. Uninterruptible Power
Supply System is used for supplying critical loalke computer/data processing
machines, hospitals, control and instrumentatiommmunication equipment and
critical processes in industries.This provides gutidn against power outages as well
as voltage regulation. They are also excelentemmd of suppressing incoming line
transients and harmonic disturbances.

An uninterruptible power system (UPS) is insuramtea hardware form to protect
against data loss, equipment downtime and reverage |

These are two types of UPS (i) ON load UPS (iFQdad UPS and the block
diagram of typical ON load & OFF load UPS are shdwefow.

Service bypass i

; o .~ !lood
! |28 :
7 :

] : Static bypass '
Mains ! swit :
conneclors :

[ . ;
T :
i

T
Rectifier D fink
- circuit

bre e e e m oo

_______

__=__J

Fig 1 On line UPS Block diagram

, —— | Battery
Vi e bank
e b

dc-to-ac swilching
converter

Electronic
tap changers

f::::ﬁ;;g/i}ﬁ -

60-Hz

transformer

Filter

Critical
Load

Fig 2 Oft-line U PS arrangement
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ON load UPS:

The input rectifier feeds to battery as wel as khad al the time. Battery
remains in floating condition and takes over asnsas the main goes off. This gives
conditioned output of fixed frequency, fixed voagrespective of line condition.

OFF load UPS:

In OFF load UPS system, battery bank is usuallycoanected to the load. It
comes into circuit only when the mains are OFF.sl®wvn in the block diagram, in
normal mode the switching converter operates difieieccharging the battery bank.
In addition, it can draw, inductive or capaciiverrents from the mains, these
providing a fine regulation of the voltage suppliedthe load. In case of main power
outage, the power is isolated and the switch, atawveperates or an inverter, supply
power to the load for the battery bank. The respdime of the “OFF load UPS” is
slower compared to“ON load UPS”.

14. What are the differences between OH & UG cable?

Description Overhead line Underground(UG cable)
1 General appearar Not gooc Good appearan
2 Installation cos norma More
3 Maintenance co more less
4 Chances of fal more Les:
5 Fault finding Easy Not so eas
6 Periodic maintenan require( Not requiret
7 safet les: More
8 Type of conductc Aluminium 3 core(or) 3Y% core LT UG ca
9 Calculation of se Essenal Nil
10 | Applicatior No limitatior Limited to 13:Kv only
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15. What do you mean by radial & ring main typedstribution?

Ring M ain system (looped system)

In Ring main system all the loads are connectetbim a closed ring around
the substation. The ring main has the advantagdupicate mains with less cost.
Ring mains may be used for high tension as wedbwdension circuits.

In coming feede | CircLit breake | «—— In coming feede
I o N

| | Main distribution Boar
Isolato |

l_ \__/ j L \__/ —l Load cente

c (F)
(F) " Ring Main Feeder (
\/ j
(F) r (

From the figure, it can be seen that each loadecdnts two sources. In this
case the reliabiity of the system is better, campao radial system. In the case of
fault at any point in the system, supply can bentamaed to all the load centers by
isolating the faulty distribution line.

Radial system.

The most common method employed in the distribubd power is the radial
feeder system. In this system each load centredisby a separate feeder from
substation and each feeder is independent of tiersoaind has separate controls at the
substation. The drawback of this arrangement a there is no possibiity of an
alternative feed in the event of any failure ofaatipular feeder.

| Incoming feeder |
Circuit Breake g ~T

| | Main Distribution
‘ ‘ ‘ ‘ Board

— — —_ —— Circuit Breake

l l l

Radial feeders to load centers
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16. Write down the details of power line crossing?

Definition:

Power line crossing means, Electrical overhead dn&G cable placed
across the Raiway track for transmission or Ostron of electrical
energy.

Crossing rules not applicable to feeders/condustaness of the Raiway
traction system.

The owner of the crossing, before execution ofctiessing should obtain
the approval in writing of the Raiway for the poged location, detailed
design and method of execution etc.

The owner should advise in writihg 15 days prioth®® commencement of
the work

Before brining in to use a certificate of complanshould be submitted to
Raiways.

Any disturbance to rail should be under the disegiervision of the
Raiway official and the cost of such works shobld borne by the owner
of the crossings.

M ethods of crossings:

Up to and including 11 KV crossing should be by mseaf UG cables.

In special cases El may permit overhead crossing dd KV in non-
electrified section with a minimum vertical cleazan10.95 metre above rail
level subject to the conditon that the crossinty e modified by the
owner at his cost whenever Raiway demands.

Crossing should not in any way interfere with aoynmunication line

No work of maintenance of the crossing without ¢besent from the
Raiways

Maintenance under the supervision of raiways

Fitness should be inspected once in a year. Deisld be rectified
promptly

All defects, failures line snapping of conductdoseaking of insulators etc
which are likely to affect the safe movement of Raific should be
reported forthwith by the owner of the crossingh® SM on-duty on both

sides of the crossing as wel as to CEE, DRM, DRMEE& Director
(transmission)/Central Electricity Board.

A detailed report with in 48 hours of the first oep

TECHNICAL POINTS TO BE CHECKED FOR THE POWER LINE
CROSSINGS

Overhead line crossing

Angle of crossing:
* Normaly be at right angles to the Raiway track.
* Deviation of upto 30 deg. is permitted.
» Deviation more than 30 deg. Requires the approviiieoElectrical Inspector.
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Structures:
» Steel poles/masts
* Fabricated steel structures (Galvanized)
* Reinforced or pre-stressed concrete poles
» should be self supporting or guyed type
* Minimum distance of the structure from the centféhe nearest track should
be
= (Ht. of the structure in meters abthe ground level + 6 meters).

* Relaxation to the minimum distance of the strusturél can relax the
condition under special circumstances to the alstpalations subjected to
the conditions he deems fit.

* Not more than 300 meters or to 80% of the normaindpr which the
structures are designed, which ever is less.
Wind pressure and Temperature:

* Maximum wind pressure for the structure and maximemperature for the
conductor shall be as prescribed in the later amgspf IS 801 part-1

Provision of snow loading:
» Based on the local conditons and with the approVd&taiway.

Factor of Safety:
* Metal supports: 1.5
* Mechanically processed concrete supports: 2
 Hand mould concrete supports: 2.5
* Wooden supports:3
e Stay wires, Guards: 2.5
» Conductors: 2
Location and clearances:
* Preferably located at the middle of the OHE span
* The distance between the crossing conductor amésieteaction mast or
structure under most adverse conditon should ede¢ds than 6 meters.
* NOcrossing over the BT, TS, TSS in an electrifaea.
Vertical clearances:
e The minimum ht. above rail level of the lowest mortof any conductor of the
crossing including guard wire under conditon oknsag shall be as follows:
(Dimensions in Meters)

SLNC \oltage [BGIMGING
1 11KV Cabl

2 11-66 14.10

3 66-132 14.€

4 132-22C 15.4

5 22C-40C 17.€

6 40C-50C 19.7

7 [50C-80C 23.2
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Clearances between crossing conductors and anySRiycture: [IE RULE
80]

Where a high or extra-high voltage overhead linesps above or adjacent to
any buiding a vertical clearance above the highmsst of the building
immediately under such line, of not less than-

o for high voltage lines upto and including 33,00@s/@.7 metres

o for extra-high voltage lines 3.7 metres plus 0.&@renfor every
additional 33,000 volts or part thereof.

0 The horizontal clearance between the nearest ctumdand any part of
such building shall, on the basis of maximum dédec due to wind
pressure, be not less than-

(a) for high voltage lines upto and including 110Q0Its 1.2 metres

(b) for high voltage lines above 11,000 volts apdaiand including
33,000 volts 2.0 metres

(c) for extra-high voltage lines 2.0 metres plu3 iDetre for every
additional 33,000 volts for part thereof.

Vertical clearances between crossing conductors:
{IE RULE 87}

Minimum vertical clearance to be maintained betwaey of the power line
crossing at the same voltage or at different veltaball be as specified in IE
rule 87.

Where an overhead line crosses or is in proxinityariother over head line,
guarding arrangements shall be provided so to gagaihst the possibility of
their coming into contact with each other Excepemithe voltage of higher
ine is 33 KV and above

When such guarding is provided the clearance flteengtiard wires to the
lower power line should not be less than 2 metresta the upper power line
not less than 1.5 metres.

OVERHEAD CROSSINGS
Insulators:

Double set of strain insulator strings shall bedusecrossing span

Each string of such strain insulator shall have iosidator more than the
number used in a normal span of the OH line

Factor of safety of such string insulator shall lnetess than 2.

Guarding:

Upto and including 33 KV shall be provided with gliag under the power
line.

NO guarding is necessary of voltages above 33 Kh&iftransmission line is
protected by Circuit breakers with total trippingne of 0.2 seconds for
voltages upto 220 KV and

second for voltages of 220 KV and above from thee tof occurrence of the
fault to its clearance.

The minimum height above the rail level to the Istvievel of any guard level
under conditions of maximum sag shall not be lbas the prescribed values:
Ex: 66 KV =>2.44 ; 110 => 2.75

Minimum ht. between any guard wire and a Ive dangsgonductor under the
most adverse weather conditons should not bethess1.5 metres.
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Anti clmbing devices and warning notices:

Where the voltage exceeds 650 volts the suppostingcture of the crossing
should be provided with anti climbing devices.

Caution boards shall also be erected on all suabtates in tri-languages
Protection from Road vehicles:

Supporting structures, including guys adjacentoedrways should be so
located that the danger of their being struck byimgo road vehicle is
avoided.

Earthing:

Each structure on either side of the crossing sp@porting the crossing
should be earthed effectively by two separate astthal earth connections
One separate earth electrode should be provideéeafon connection

All guard and stay wires should be properly eartteethe structures

Earth resistance should be less than or equal td Afins.

Earth should be inspected and tested annually har dry day and the results
submitted to Raiways.

Under ground Cable crossing:
M ethod of Laying:

Cables should be laid through Cast Iron pipes om spncrete pipes of
suitable strength and dia.

Pipe should be laid not less than one metre degthvbthe formation level
It should be possible to withdraw the cables fpaies/replacement

To facilitate the drainage water pipes should okilaa gradient

Pipes should be laid up to the Raiway boundanpath ends or up to the
prescribed points as specified by the Raiways

Cable laying should be as per the code of pratBc#255

Earthing:

Armoring shall be earthed on both ends by indepené@arths at two sealing
ends.

No further earthing with in 500 meters of the eilftetl track.

The scheme of the earthing shall be got approveRdiyay.

Under ground Cable crossing:

Structure to which the cables are connected shomddply with the
regulations applicable OH line crossings.

M arkings:

Two cast iron markers

Marker should contain

Voltage

No. of cables

Danger

Depth of the cable below track level & ground level
Off set
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