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9H ¥ g o (Paper 1 & 11) :
Qar (Tifafae fawe) T T FRAET AW

qeT (Part 1) —
Service Related (Technical Subject)
gug (Section) — (A)

Electrical Materials, Circuits and Fields

1.1 Electrical engineering materials, crystal structures and defects, ceramic materials,
insulating materials, magnetic materials — basics, properties and applications;
ferrities, ferro-magnetic materials and components; basics of solid state
physics,  conductors; photo-conductivity; basics of nano materials and
superconductors

1.2 Circuit elements, network graph, Ohm's law, Kirchhoff's laws ( KCL, KVL), Node
and Mesh analysis, ideal current and voltage sources, Thevenin’s, Norton’s,
superposition and maximum power transfer theorems, transient response of dc
and ac networks, sinusoidal steady state analysis, basic filter concepts, two port
networks, three phase circuits, magnetically coupled circuits, gauss theorem,
elecric field and potential due to point, line, plane and spherical charge
distributions, Ampere’s and Biot- Savart’s laws; inductance, dielectrics,
capacitance; Maxwell’s equations

Electrical Machines and Electrical and Electronic Measurements

2.1 Single phase transformers, three phase transformers - connections, parallel
operation, auto-transformer, energy conversion principles

2.2 DC machines - types, windings, generator characteristics, armature reaction and
commutation, starting and speed control of motors

2.3 Induction motors - principles, types, performance characteristics, starting and
speed control

2.4 Synchronous machines - performance, regulation, parallel operation of
generators, motor starting, characteristics and applications, servo and stepper
motors

2.5 Principles of measurement, accuracy, precision and standards; bridges and
potentiometers; moving coil, moving iron, dynamometer and induction type
instruments, measurement of voltage, current, power, energy and power factor,
instrument transformers, digital voltmeters and multi-meters, phase, time and
frequency measurement, Q-meters, oscilloscopes, potentiometric recorders, error
analysis, basics of sensors, transducers

2.6 Amplidyne and Metadyne machines

Electrical Power Systems and Control Systems

3.1 Basic power generation concepts, transmission line models and performance,
cable performance, insulation, corona and radio interference, power factor
correction, symmetrical components, fault analysis, principles of protection
systems, basics of solid state relays and digital protection; circuit breakers, radial
and ring-main distribution systems, matrix representation of power systems, load
flow analysis, voltage control and economic operation, system stability concepts,
swing curves and equal area criterion. concepts of power system dynamics,
distributed generation, smart grid concepts, environmental implications,
fundamentals of power economics
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3.2 Power substations: generation substation, transmission substation and distribution
substations, power transformers, bus bar layout, substation automation, accessories

3.3 Power distribution system: primary and secondary distribution (voltage, conductor,
insulator, distribution transformers, support structure), radial and ring mains
distribution 3-ph and 1-ph distribution, rural electrification, service mains and
metering, use of capacitor and voltage regulation

3.4 Control Systems : principles of feedback, transfer function, block diagrams and
signal flow graphs, steady-state errors, transforms and their applications;
control system analysis: time response analysis, steady state error, stability;
Feedback control schemes: P, PD, Pl and PID control

gug (Section) — (B)

Switchgear, Protection and Utilization of Electrical Energy

4.1 Fuse, magnetic contactors, isolators, MCB, MCCB: types, construction,
characteristics and operating principle

4.2 Relays: electromagnetic and static relays, over current relay, impedance relay,
directional relay

4.3 Circuit Breakers: ACB, OCB, ABCB, RCB and SF6 CB; construction, operating
principles and applications

4.4 Protection schemes: over current, under voltage, differential, distance protection

4.5 Grounding: system and equipment grounding, electric shock, safe value of current
and voltages, touch and step potentials, ground fault current interrupters

4.6 Illlumination: lHlumination and luminance, radiant efficiency, plane and solid angles,
laws of illumination: polar curves, illumination requirement, design of indoor and
outdoor lighting scheme.

4.7 Lamps: incandescent lamps, arc lamps, sodium discharge lamps, mercury
fluorescent lamps, high pressure mercury vapor lamps

4.8 Industrial electrification

4.9 Electrical traction

Basic Electronics and Computer Fundamentals

5.1 Basics of semiconductor diodes and transistors and characteristics, Junction
and field effect transistors (BJT, FET and MOSFETS), different types of transistor
amplifiers, equivalent circuits and frequency response; oscillators and other
circuits, feedback amplifiers

5.2 Analog and Digital Electronics: operational amplifiers — characteristics and
applications, combinational and sequential logic circuits, multiplexers, multi-
vibrators, sample and hold circuits, A/D and D/A converters, basics of filter
circuits and applications, simple active filters; microprocessor basics- interfaces
and applications, basics of linear integrated circuits; analog communication
basics, modulation and de-modulation, noise and bandwidth, transmitters and
receivers, signal to noise ratio, digital communication basics, sampling,
guantizing, coding, frequency and time domain multiplexing, power line carrier
communication systems

5.3 Computer Fundamentals : number systems, boolean algebra, arithmetic
functions, basic architecture, central processing unit, /O and memory
organisation; peripheral devices, data represenation and programming, basics of
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operating system and networking, virtual memory, file systems; elements of
programming languages

Operational Safety and Health

6.1
6.2
6.3

6.4

6.5
6.6

Effects of ionizing and non-ionizing electromagnetic fields on human body
Physical effects of electric shocks

Safety rules against electric shock, potential explosions due to electric spark, safety
tools and devices for fuel handling in storage premises and precautions to be taken
Fire hazards due to high pressure & explosions, electric spark in inflammable
materials; firefighting techniques and equipment

First aid in electric shock, primary treatment on fuel exposure

Safety protection, equipment for personnel and plant for various hazards, safety
procedures

Construction Practice, Planning and Management

7.1

7.2

7.3

7.4

7.5

7.6

Engineering drawings and its concepts: fundamentals of standard drawing sheets,
dimensions, scale, line diagram, orthographic projection, isometric projection/view,
pictorial views, and sectional drawing; drafting tools and equipment; drafting
conventions and symbols; techniques of free hand drawing; drawing - plan section
and elevation of building, electrical, plumbing and structural drawings
Engineering Economics: understanding of project cash flow; discount rate, interest
and time value of money; basic methodologies for engineering economics analysis
(Discounted Payback Period, NPV, IRR & MARR); comparison of alternatives,
depreciation system and taxation system in Nepal

Estimating and Costing Valuation and Specification : types of estimates and their
specific uses; methods of calculating quantities; key components of estimating
norms and rate analysis; preparation of bill of quantities; purpose, types and
importance of specification; purpose, principles and methods of valuation

Project planning and scheduling: project classifications; project life cycle phases;
project planning process; project scheduling (bar chart, CPM, PERT); resources
levelling and smoothing; monitoring/evaluation/controlling

Project management: information system; project risk analysis and management;
project financing, tendering process and contract management, quality control,
productivity, operation cost; land acquisition; labour safety and welfare

Ethics and Professionalism: perspective on morals, codes of ethics and guidelines
of professional engineering practice; regulatory environment and legal aspects of
engineering profession in Nepal; Nepal Engineering Council (Acts & Regulations)

AT (Part 1) —

Institutional Awareness
gug (Section) — (C)

NI A

1.9
1.

1.3

TATAHT Teaehl SfTerd ¥ faeprs

A oo HAT [ATHdEHRl UR=T, FSATHE AEAT, Te9d, Hraed, [aEHe
AT, FATAAT T FAAT
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APl AR T qHY

9.%¥ ¥ ATATT YOSl @ YR, &9 ¥ Hecd
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