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OBJECTIVE OF VISIT

The Mechanical Department, Dr, Jivraj Mehta Institute of Technology arranged

the industrial visit at KAKRAPAR ATOMIC POWER STATION for the 8th

Semester Mechanical Engineering Students to enhance their technical details and

to get practical exposure about Nuclear Power Plant

ABOUT NUCLEAR POWER CORPORATION OF INDIA

LIMITED (NPCIL)

Nuclear Power Corporation of India Limited (NPCIL) is a Public Sector

Enterprise under the administrative control of the Department of Atomic Energy

(DAE),Government of India. The Company was registered as a Public Limited

Company under the Companies Act, 1956 in September 1987 with the objectives

of operating atomic power plants and implementing atomic power projects for

generation of electricity in pursuance of the schemes and programmes of the

Government of India under the Atomic Energy Act, 1962. NPCIL also has equity

participation in BHAVINI, another PSU of Department of Atomic Energy (DAE)

which implements Fast Breeder Reactors programme in the country.

NPCIL is responsible for design, construction, commissioning and operation of

nuclear power reactors. NPCIL is a MoU signing, profit making and dividend

paying company with the highest level of credit rating (AAA rating by CRISIL

and CARE). NPCIL is presently operating 22 commercial nuclear power reactors

with an installed capacity of 6780 MW. The reactor fleet comprises two Boiling

Water Reactors (BWRs) and 18 Pressurised Heavy Water Reactors (PHWRs)

including one 100 MW PHWR at Rajasthan which is owned by DAE,

Government of India and one 1000 MW VVER reactor KKNPS-1. Latest

addition to the fleet is the unit-2 of Kudankulam Nuclear Power Station, a 1000



MW VVER (Pressurised Water Reactor type), which has started its commercial

operation on March 31, 2017. Currently NPCIL has Four reactors under various

stages of construction totaling 2800 MW capacity.

ABOUT KAKRAPAR ATOMIC POWER STATION (KAPS)

Fig.1 Kakarapar Atomic Power Station

UNIT REACTOR TYPE CAPACITY(MWe) DATE OF

COMMERCIAL

OPERATION

1 Pressurised Heavy

Water Reactor(PHWR)

220 May 6, 1993

2 Pressurised Heavy

Water Reactor(PHWR)

220 September 1,1995



A nuclear power plant or nuclear power station or atomic power station is a

thermal power station in which the heat source is a nuclear reactor. As is typical

in all conventional thermal power stations the heat is used to generate steam

which drives a steam turbine connected to an electric generator which produces

electricity. India has total capacity of 5780 MW generation with the help of seven

nuclear power plants. Kakrapar atomic power station contain two 220 MW

pressurized water reactor with heavy water as moderator (PHWR). KAPS-1 went

critical on 3 September 1992 and began commercial electricity production a few

months later on 6 May 1993. KAPS-2 went critical on 8 January 1995 and began

commercial production on 1 September 1995. Construction of units 3 & 4 started

in November 2010.

In a nuclear power plant, the conversion to electrical energy takes place

indirectly, as in conventional thermal power stations. The fission in a nuclear

reactor heats the reactor coolant. The coolant may be water or gas or even liquid

metal depending on the type of reactor. The reactor coolant then goes to a steam

generator and heats water to produce steam. The pressurized steam is then usually

fed to a multi-stage steam turbine. After the steam turbine has expanded and

partially condensed the steam, the remaining vapor is condensed in a condenser.

The condenser is a heat exchanger which is connected to a secondary side such as

a river or a cooling tower. The water is then pumped back into the steam

generator and the cycle begins again. The water-steam cycle corresponds to the

Rankine cycle. Diagram of Nuclear Power Plant is shown in figure. It can be

devided into the following main stages.



Fig.2 Schematic diagram of Nuclear Power Plant

Nuclear Reactor :

The nuclear reactor is the heart of the station. In its central part, the reactor core's

heat is generated by controlled nuclear fission. With this heat, a coolant is heated

as it is pumped through the reactor and thereby removes the energy from the

reactor. Heat from nuclear fission is used to raise steam, which runs through

turbines, which in turn powers the electrical generators.

Nuclear reactors usually rely on uranium to fuel the chain reaction. Uranium is a

very heavy metal that is abundant on Earth and is found in sea water as well as

most rocks. Naturally occurring uranium is found in two different isotopes:

uranium-238 (U-238), accounting for 99.3% and uranium-235 (U-235)

accounting for about 0.7%. Isotopes are atoms of the same element with a

different number of neutrons. Thus, U-238 has 146 neutrons and U-235 has 143

neutrons. Different isotopes have different behaviors. For instance, U-235 is

fissile which means that it is easily split and gives off a lot of energy making it

ideal for nuclear energy. On the other hand, U-238 does not have that property



despite it being the same element. Different isotopes also have different half-

lives. A half-life is the amount of time it takes for half of a sample of a

radioactive element to decay. U-238 has a longer half-life than U-235, so it takes

longer to decay over time. This also means that U-238 is less radioactive than U-

235.

Since nuclear fission creates radioactivity, the reactor core is surrounded by a

protective shield. This containment absorbs radiation and prevents radioactive

material from being released into the environment. In addition, many reactors are

equipped with a dome of concrete to protect the reactor against both internal

casualties and external impacts.

Fig.3 Nuclear Reactor

Heat Exchanger:

The coolant gives up heat to the heat exchanger, which is utilized in raising the

steam. After giving up heat, the coolant is again fed to the reactor.

Steam turbine

The purpose of the steam turbine is to convert the heat contained in steam into

mechanical energy. The engine house with the steam turbine is usually

structurally separated from the main reactor building. It is so aligned to prevent

debris from the destruction of a turbine in operation from flying towards the



reactor. In the case of a pressurized water reactor, the steam turbine is separated

from the nuclear system. To detect a leak in the steam generator and thus the

passage of radioactive water at an early stage, an activity meter is mounted to

track the outlet steam of the steam generator. In contrast, boiling water reactors

pass radioactive water through the steam turbine, so the turbine is kept as part of

the radiologically controlled area of the nuclear power station.

Generator

The generator converts mechanical power supplied by the turbine into electrical

power. Low-pole AC synchronous generators of high rated power are used.

Gross output of Kakrapar Atomic Power station is 3.72 Billion Unit (10.2 Million

units per day). In January 2003, CANDU Owners Group (COG) declared KAPS

as the best performing pressurized heavy water reactor.

At the present, both units are in the OFF state. On 11 March 2016, KAPS-1

automatically shut down due to a leak of heavy coolant water, leaving both

reactors non-operational. The leak was plugged ten days later. As of February

2017 both reactors are still shut down, with KAPS-1 awaiting replacement of its

coolant channel.

ABOUT VISIT

The journey commenced at around 11.00 pm on18th Apr., 2017 from Anand in a

private bus with 4 faculties: Prof. Devendra Patel, Prof. Darshan Gajdhar, Prof.

Manish Rohit and Prof. Vivek Patel and 40 students. We reached KAPS

township at around 5 am on 19th Apr., 2017. At township we get freshed and

moved towards KAPS at arround 8 am under the guidance of Mr. Shailesh

Nikam. After security checking and administrative formalities, we were taken to

a canteen for breakfast And after that we were taken to study center



Fig.4 Pic of faculties and students at KAPS township

Here, they showed us video about KAPS. Then we were separated in two groups.

One group was instructed by Mr. Samual Parmar and another was instructed by

Mr. Hasmukh Parmar. We had a very fruitful and informative plant visit. We got

actual idea about how nuclear power plant works. After plant visit we had lunch

at KAPS township. And after that we left KAPS with lots of practical knowledge

about Nuclear power station.

CONCLUSION AND FEEDBACK:

Overall very useful visit for students and well as faculty members to get the

updates regarding India’s progress in power generation from Nuclear energy and

contribution of NPCIL in this.

Student and Faculties gave overall feedback that such visits can be frequently

organized for overall upgradation of knowledge.


