
 

 

 

 



Objective:  

The objective of tour is to give knowledge about nuclear energy and nuclear reactors. Through this visit 

students gained the knowledge about future career option and opportunities in nuclear filed. 

Outcomes-  

   

i. This educational tour helps the students to visualize various processes they have studied.  

 

ii. Students identify the opportunities for their future career in power plant how clean energy 

generate in power plant.  

 

iii. This educational tour improves the perception of safe use of energy and radiation among the 

students. 

 

 

 

 

 

  



 

Maa Bharti P.G. College, Kota 
DEPARTMENT OF CHEMISTRY AND PHYSICS 

EDUCATIONAL TOUR 

Session-2021-22 

 
9th March 2022- Organized educational tour at RAPP Plant, Rawatbhata  

 

One day educational trip was organized by Department of Chemistry and Physics. The tour comprised student of 

M.SC. I and III semester accompanied by faculty members of the departments. If built, it would be the largest 

nuclear power generating station in the India by net power generation station capacity of 7386GWH.  MR. 

MAZHAR ALI Assistant chief engineer was the resource person for the entire event. He guided students about the 

working of the nuclear reactor and its safe operation. The student also gained knowledge about nuclear energy and 

its use as clean energy. An information leaflet was also to all the students to create awareness among the people 

about nuclear energy and its use as clean energy. 
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Date of Visit: 9th March 2022- 

Object:  Study of generation of energy by the reactions of Nuclear 

Reactors. 

Introduction: 

1. Location and Area: Nuclear Power Corporation of India Ltd., 

Rawatbhata, District- Chittorgarh (Rajasthan) 

Company Profile: 

The Educational visit for students of Maa Bharti P.G. College, Kota was organized as a part of 

Student – Industry Interaction program. This visit was of one day. Students visited the Nuclear 

Power Corporation of India Limited, Rawatbhata. 

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. 

Visit started with a presentation on NPCIL, in which they elaborated that, NPCIL is responsible 

for design, construction, commissioning and operation of nuclear power reactors.  

 

 

 

 

 



Nuclear Power Production: 

NPCIL is presently operating 21 nuclear power reactors with an installed capacity of 

5780 MW. The reactor fleet comprises two Boiling Water Reactors (BWRs) and 18 

Pressurized Heavy Water Reactors (PHWRs) including one 100 MW PHWR at 

Rajasthan which is owned by DAE, Government of India.  

Currently NPCIL has five reactors under various stages of construction/commissioning 

totaling 3800 MW capacity. NPCIL, Rawatbhata consist of 6 units (100 MW, 200 MW 

and 4*220 MW PHWRs), 2 units are under construction (2*700MW). Student 

visited 5th unit over there, where they got to know the working process of Nuclear 

Power Plant. 

 

• Rajasthan Atomic Power Station (RAPS 1) (100 MWe) PHWR completely defueled and 

maintained under dry preservation 

• Rajasthan Atomic Power Station (RAPS 2) (200 MWe) under operation 

• Rajasthan Atomic Power Station (RAPS 3 & 4) (2 x 220 MWe PHWR)  

• Rajasthan Atomic Power Station (RAPS 5 & 6) (2 x 220 MWe PHWR)  

• Rajasthan Atomic Power Project (RAPP 7 & 8) (2 x 700 MWe PHWR)  

 



The first reactor was commissioned in December 1973 with an installed capacity of 100MW. 

The second reactor of 200MW capacity was synchronized to the grid in April 1981. The third 

and fourth reactors, each of 220MW capacity, began commercial operations in June 2000 and 

December 2000 respectively. 

The fifth reactor achieved first criticality in November 2009 and commenced commercial 

operations in February 2010. It also has an installed capacity of 220MW. 

The sixth unit of 220MW capacity attained the first criticality in January 2010 and began 

commercial operations a month later in March 2010. 

 

Units 

Phase 
Unit 
No. 

Reactor 

Status 

Capacity in 
MWe 

Construction 
start 

First criticality 
Grid 

Connection 
Commercial 

operation 
Closure Notes 

Type Model Net Gross 

I 

1 PHWR CANDU Shut Down 90 100 1 August 1965 11 August 1972 
30 November 

1972 
16 December 

1973 
9 October 

2004 
[11]

 

2 PHWR CANDU Operational 187 200 1 April 1968 8 October 1980 
1 November 

1980 
1 April 1981 — [12]

 

II 

3 PHWR 

IPHWR-
220 

Operational 202 220 
1 February 

1990 
24 December 

1999 
10 March 

2000 
1 June 2000 — [13]

 

4 PHWR 

IPHWR-
220 

Operational 202 220 1 October 1990 
3 November 

2000 
17 November 

2000 
23 December 

2000 
— [14]

 

https://en.wikipedia.org/wiki/Criticality_(status)
https://en.wikipedia.org/wiki/Pressurized_heavy-water_reactor
https://en.wikipedia.org/wiki/CANDU
https://en.wikipedia.org/wiki/Rajasthan_Atomic_Power_Station#cite_note-11
https://en.wikipedia.org/wiki/Pressurized_heavy-water_reactor
https://en.wikipedia.org/wiki/CANDU
https://en.wikipedia.org/wiki/Rajasthan_Atomic_Power_Station#cite_note-12
https://en.wikipedia.org/wiki/Pressurized_heavy-water_reactor
https://en.wikipedia.org/wiki/IPHWR-220
https://en.wikipedia.org/wiki/IPHWR-220
https://en.wikipedia.org/wiki/Rajasthan_Atomic_Power_Station#cite_note-13
https://en.wikipedia.org/wiki/Pressurized_heavy-water_reactor
https://en.wikipedia.org/wiki/IPHWR-220
https://en.wikipedia.org/wiki/IPHWR-220
https://en.wikipedia.org/wiki/Rajasthan_Atomic_Power_Station#cite_note-14


 

 

 

 

 

 

 

 

 

Phase 
Unit 
No. 

Reactor 

Status 

Capacity in 
MWe 

Construction 
start 

First criticality 
Grid 

Connection 
Commercial 

operation 
Closure Notes 

Type Model Net Gross 

III 

5 PHWR 

IPHWR-
220 

Operational 202 220 
18 September 

2002 
24 November 

2009 
22 December 

2009 
4 February 

2010 
— [15]

 

6 PHWR 

IPHWR-
220 

Operational 202 220 
20 January 

2003 
23 January 2010 

28 March 
2010 

31 March 2010 — [16]
 

IV 

7 PHWR 

IPHWR-
700 

Under 
Construction 

630 700 18 July 2011 — — — — [17][18][19]
 

8 PHWR 

IPHWR-
700 

Under 
Construction 

630 700 
30 September 

2011 
— — — — [17][20]

 

https://en.wikipedia.org/wiki/Criticality_(status)
https://en.wikipedia.org/wiki/Pressurized_heavy-water_reactor
https://en.wikipedia.org/wiki/IPHWR-220
https://en.wikipedia.org/wiki/IPHWR-220
https://en.wikipedia.org/wiki/Rajasthan_Atomic_Power_Station#cite_note-15
https://en.wikipedia.org/wiki/Pressurized_heavy-water_reactor
https://en.wikipedia.org/wiki/IPHWR-220
https://en.wikipedia.org/wiki/IPHWR-220
https://en.wikipedia.org/wiki/Rajasthan_Atomic_Power_Station#cite_note-16
https://en.wikipedia.org/wiki/Pressurized_heavy-water_reactor
https://en.wikipedia.org/wiki/IPHWR-700
https://en.wikipedia.org/wiki/IPHWR-700
https://en.wikipedia.org/wiki/Rajasthan_Atomic_Power_Station#cite_note-world-news-17
https://en.wikipedia.org/wiki/Rajasthan_Atomic_Power_Station#cite_note-2022opening-18
https://en.wikipedia.org/wiki/Rajasthan_Atomic_Power_Station#cite_note-19
https://en.wikipedia.org/wiki/Pressurized_heavy-water_reactor
https://en.wikipedia.org/wiki/IPHWR-700
https://en.wikipedia.org/wiki/IPHWR-700
https://en.wikipedia.org/wiki/Rajasthan_Atomic_Power_Station#cite_note-world-news-17
https://en.wikipedia.org/wiki/Rajasthan_Atomic_Power_Station#cite_note-20


 

 

 

Development of Units 7 and 8 

RAPP Units 7 and 8 were approved by the Government of India in October 2009. Excavation 

works for both units began in August 2010. 

The engineering, procurement and construction (EPC) contract of the units was awarded to 

Hindustan Construction Company (HCC) in May 2010. The total value of the contract is 

INR88.79m (approximately $1.85m ). The company was also involved in the construction of the 

previous units of RAPP. 

“The two PHWR reactors will increase” 

 

 

 

 



 

 

 

 

 

Main Parts of Nuclear Pow3er Plant 



 

 

Waste Management Facility 



Handling of radioactive waste from the Rajasthan Atomic Power 

Station, India, over the last 4.5 years is explained. The experiences 

encountered are rather unique and serious since RAPP is an inland 

station, where the criteria for environmental discharges are more 

stringent.  

The wastes are handled either as primary systems waste or as waste from 

secondary service facilities. The present waste management practices 

followed in either case is described in detail.  

The volume of waste handled and the gross activity level are reported. 

Problems likely to be encountered in future especially in the spent 

resin/filter cakes generated from the SFSB, moderator or the PHT 

system are also discussed, along with the remedial actions planned. 

 

 

 

 

 

 

Primary Subject 

MANAGEMENT OF RADIOACTIVE WASTES, AND NON-RADIOACTIVE WASTES FROM NUCLEAR 

FACILITIES (E5100) 

Secondary Subject 
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MANAGEMENT OF RADIOACTIVE WASTES, AND NON-RADIOACTIVE WASTES FROM NUCLEAR 

FACILITIES (E5200) 

Source 

Department of Atomic Energy, Bombay (India). Engineering Sciences Advisory Committee; p. 358-

362; 1977; p. 358-362; Department of Atomic Energy; Bombay; Symposium on operating experience 

of nuclear reactors and power plants; Bombay, India; 7 - 9 Feb 1977 
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Safety 

In November 2012, the International Atomic Energy Agency (IAEA) intensively audited over several 

weeks two reactors at the Rajasthan Atomic Power Station for safety. It has been concluded that the 

https://inis.iaea.org/search/search.aspx?orig_q=subject:%22MANAGEMENT%20OF%20RADIOACTIVE%20WASTES,%20AND%20NON-RADIOACTIVE%20WASTES%20FROM%20NUCLEAR%20FACILITIES%20(E5200)%22
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https://inis.iaea.org/search/search.aspx?orig_q=country:%22India%22
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https://en.wikipedia.org/wiki/International_Atomic_Energy_Agency


reactors are among the best in the world, the indigenously made 220 MW atomic plants can 

withstand a Fukushima type of accident, even suggesting that the "safety culture is strong in India" 

and that India emerged a winner with a high global safety rank.[4] 

Environment Survey 

• Ambient air quality was observed to be good with respect to SO2 and NOx. However, Suspended 

Particulate Matter (SPM) and Respirable Suspended Particulate Matter (RSPM) were found to be slightly 

higher than the national standards set up by CPCB.  

• Among radionuclides, the only significant radionuclides that are likely to be released are tritium, 

fission product noble gases (FPNG), radio iodine, and activated particulates. The Geometric Mean (GM) 

values for gross alpha and beta are 0.08 and 1.18 mBq/m3 and were below detection limits in quarterly 

cumulative samples analyzed by gamma spectrometry. The levels of activity for radio cesium and radio 

strontium in annual cumulative rainwater samples were below detection limit. 

 • The noise levels were within the stipulated limits in residential areas and commercial areas except 

slightly higher in commercial area in 5-10 km distance around RAPP. The noise levels in infrastructural 

buildings were slightly higher than the standards.  

• The physico-chemical characteristics of surface water sources are within the permissible limits for 

drinking water. The nutrients were observed to be within the permissible limits. Heavy metals like iron, 

lead and chromium were found to be higher than standards at some places in ground water.  

• The ground water samples collected from study area showed high mineral content and pH ranging 

from 6.5-8.5. The inorganic constituents in groundwater (hardness, chlorides,  sulphates ) were 

observed to be lower than the Indian standards for drinking water in most of the samples collected. Few 

water samples also showed higher levels of heavy metals in them.  

 

Conclusion 

Nuclear power plants are also capable of producing huge quantities of electricity, further 

reducing the need for additional coal or gas power plants. Since nuclear plants can produce so 

much energy, far fewer are needed in order to meet demands than are coal or gas plants. 

https://en.wikipedia.org/wiki/Fukushima_nuclear_accident
https://en.wikipedia.org/wiki/Rajasthan_Atomic_Power_Station#cite_note-4


• The fire doors inspection and maintenance program should be enhanced to identify and correct more 

effectively deficiencies which could affect fire doors function.  

• The station should enhance actions to maintain cables conditions at high standard. 

 • The station’s surveillance testing program by functional checks should be enhanced.  

• The station should improve analyses of root causes in order to systematically identify all learning 

opportunities.  

• Site emergency control Centre should be upgraded for post-accident habitability and continuous 

environmental monitoring. 

 Rajasthan Atomic Power Station management expressed a determination to address the areas 

identified for improvement and indicated a willingness to accept a follow up visit in about fifteen 

months. 
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