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Question No. 1

1a)  Explain the key functions of a Smart Grid in detail.  (6) CO1

Question No. 2

2a) Explain how a Phasor Measurement Unit (PMU) is used in power systems and how it helps
improve monitoring and system stability. 

(6) CO4

Question No. 3

3a) Explain how a Geographical Information System (GIS) helps utilities manage and operate the
power distribution network more effectively. 

(8) CO4

OR

3b) Explain how a Distribution Management System (DMS) helps improve the working and
performance of an electricity distribution network. 

(8) CO4

3c) Illustrate how an Outage Management System (OMS) is applied in power utilities to improve fault
detection and power restoration. 

(8) CO4

OR

3d) Explain the structure and functioning of a Plug-in Hybrid Electric Vehicle and list its main
advantages. How do PHEVs help in reducing fuel usage and improving overall transport
performance?

(8) CO2

Question No. 4

4a) Explain the role of Advanced Metering Infrastructure (AMI) in a Smart Grid and how it helps
improve energy monitoring, communication, and grid efficiency 

(8) CO2

OR

4b) Explain the functional block diagram of a Smart Meter by describing its main blocks and how each
one helps improve monitoring, communication, and control in a Smart Grid

(8) CO2

4c) Explain what Real-Time Pricing (RTP) is in a Smart Grid and how changing electricity prices affect
consumer power usage, demand control, and the efficiency of the grid

(8) CO4
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OR

4d) Explain how Demand Pricing and Time-of-Use (ToU) tariffs affect the way consumers use
electricity and how utilities manage their load.

(8) CO4

Question No. 5

5a) Explain the communication architecture of a Smart Grid in detail (8) CO2

OR

5b) Explain what is a Home Area Network (HAN) is and describe its role in smart grid communication
systems

(8) CO4

5c) Explain the Zigbee communication protocol and describe why it is suitable for smart grid and home
automation applications

(8) CO2

OR

5d) Explain the need for cyber security in Smart Grid systems and describe the major security measures
used

(8) CO2
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