5105 - SUBSTATION PRACTICE

Teaching Schedule Per Week Progressive
—

Rationate: Electrical Substation forrms:the-; 5 dirrket iorrand distributi 2 ical

-subjects i X Javewdedpe- bstation-as regards-to idemiﬁcaﬁﬂn»ufvarjous
components, layout, operation, carthing, practice cable fault location, The knowledge gained will help the
student in operation and maintenance of substation in an efficient manner, .

COURSE CONTENTS Hrs Mks
1. SUB - STATION 6 8

Types of sub-station, outdoor, indoor, underground, pole mounted, Selection of site,
Location of various types of substations,

2. BUSBARS ) o 4 3
Types of bus bars, single, double ¢main & transfer) sectional, bus arrangement &
Iayout. .

3. POTENTIAL TRANSFORMERS & CURRENT TRANSFQRMER 5 8
Study of constructinnal details of C.T.and P.T, Trmmm;aﬁoﬁdeemgle }
error (no derivation), burden effect of open circuiting the secondary of C.T, Types
of C.T's, Terminal marking of C'T. s and P.T.g asper LS. and methed of o
cantrection. General specifications forprocurement. Clipon anwreter and its 'u
application, :

i. SUB STATION COMPONENT AND LAYOUT " Cee
Various components, their functions their symbols and general specifications, PLCC
components and their functions, Single line diagram of substations ( 11kVY pole- .

mounted substation, 33/11 kV & 220kV substation)

5. CONTROL AND RELAY PANELS FOR SUBSTATION - 2 4
Types of panels, control and indicating equipment on a panel, (Audio & visual) ~
mimic diagrams.

6. EARTHING AND LIGHTNING PROTECTION _ 12716 -
Methods of earthing, Earth resistatice, value for different substation as per IS 3043,

effect of power & voltage rating of system on the values of earth resistance,

selection of size of earth cdntinuity conductor, Neutral carthing — comparigon

between isolated & grounded system) solid carthing , Rfsistanccsarthing reactance

earthing.

7. LIGHTING & SWITCHING SURGE.
Lighting & Switching surge & their effects on substation equipment. Surge protection.
Various types of lightning arrests. Surge deviators their constructional features,
specification & applications, Protection of buildings and structure against
lightning.
8. TARIFF AND POWER FACTOR IMPROVEMENT 8 12
Tariff - Definition, factors influencing tariff, types of tariff, Merits and demerits of
cach. Effect of power factor onsystem. Methods of improvement of power factor
of Industrial load, calculation of KVAR capacity of P F. improvement devices and
use of capacitors and their location.
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SYLLABI OF COURSES FOR DIPLOMA PROGRAMME IN ELECTRICAL ENGINEERING LEVEL IV & V

30

9. CABLES
General construcnou of Power cables- types of cable&andlhmr spe.cml_feamms,

calculatlon (usmg rcgulanenteasmt) and selection of power cables.
10. MAINTENANCE armmaumcmems

rerinterance-of batteries, Testing of

transformer-oil, measme*t&rrmpmvvthequzhty Testing of breather vil-seals, silica
gel. Re-activation of silica gel, Line clearance and safety precautions in carrying out
work in substations, Preventive maintenance schedule for substation.

11. SPECIAL SUBSTATION
(a) Traction substation- Location, type, components & function.
(b) H.V.D.C. substation — Type, component, their function.

10

16

Total

64

100

LIST OF EXPERIMENTS:
Visit & sketching of symbols of equipment used in substation 250kV or 110 kV substanon
Identifying and sketching of pole mountchsubstanDn showing the cqlupment and connection
including earthing. .
Study of control ; panelan V substatmn

t.
24

-

©w N

transfemaer & petential transformer.
VlSlt to 33 kV substation.
Cable testing (acceptance tests).

10 Cable laying.
11. Cable jointing.

REFERENCE BOOKS:

L.

VoA W N

Power cables & their aplication, by Sieren.

Substation Design & Equipment, by P.V. Gupta and P, S. Satnam.
Power station electrician, by S. Leznov A, Taits.

Flectrical Engineering Hand book, by Siemen

Industrial.power supply, by A. Fyodorov,

Electric Power-$ystem, by Ashafag Hussain

Electric power systern design, by M.V. Deshpande.
Preventive-Maintenance. of Electrical Appliances; by Sharotri.
EHV Substation & Equipment, Bhoussic & Bhattachrya,

\
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