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ABSTRACT 

 
This status report presents a summary of regulatory activities in areas of I&C and related 
support systems in ANGRA-1 and ANGRA-2 NPPs in operation, owned by the utility / 
engineering company, Eletronuclear. The report focused on some issues related to the 
regulatory standard CNEN-NE-1.26, which regulates the operational safety of the nuclear 
power plant, as well as Licensee responses to the Operating Authorization’s conditions. For 
the planned ANGRA-3 NPP, the report discusses the Construction License perspectives and 
some regulatory concerns for reviewing concepts and generic qualification requirements of 
safety-critical digital I&C system, as well as the licensee’s management system to deal with 
this kind of system. As a preliminary screening, the report identifies also some regulatory 
issues involving I&C systems and related plant programs that could be associated with 
defense-in-depth levels and preventive response of the plant safety management. 
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ABSTRACT 
 
New type of PHWR of 540MWe rating went operational in March, 2005 at Tarapur Atomic 
Power Station near Mumbai. All prior PHWRs in India are of 220MWe rating. This reactor 
required new strategy in control as well new type of reactivity devices . While Liquid Zone 
Control System was developed and tested to avoid problems reported in other countries, a 
multinodal reactor regulating system (RRS) was developed considering hardware technology 
available in the country. 
 
After one year of trouble-free operation, in April, 2006 a phenomenon of bulk power 
oscillation occurred in TAPS-4 resulting in reactor scram. Eventhough reactor shutdown 
automatically to a safe shutdown state, regulatory authority ordered to shutdown the reactor 
until cause of the oscillation are investigated and corrective action plan are submitted to and 
reviewed by regulatory body. 
 
This task was assigned by utility ( Nuclear Power Corporation of India ) to Bhabha Atomic 
Research Centre. The author was the in-charge for this task.  
 
While in the initial design  phase simplified models were used, need for detailed models of 
larger dimensions were felt necessary. Accurate modeling of reactor core, reactivity device 
dynamics, control computer transfer function was done using multivariable discrete domain 
approach. The analysis that was carried out revealed very low or non-existent stability 
margins at various power levels and core-fuelling state. 
 
Solution for increasing and assuring stability at all possible phases of reactor operation was 
identified by iteration of various control configurations and choosing the most optimum 
settings. 
 
The analysis, solution and the procedure for changing the control  configuration were 
presented to the regulators and after their satisfaction the corrections to RRS was carried out 
in March , 2007. Transient response of reactor processes were observed through tests after 
the changes and the same were found satisfactory. Thereafter the reactor is operating 
satisfactorily. 
 
The presentation would give details of above classic case of unexpected events happening 
when a new reactor technology is introduced. 
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ABSTRACT 

 
The nuclear power programme in India is expanding at a very fast pace.  During the last two 
years, three more NPPs have started producing power, and six more plants are in advance 
stage of construction.  These include two PWRs at Kudankulam of 1000 MWe each and one 
Prototype FBR of 500 MWe.  Apart from the standardized 220 MWe PHWR design, two 
recent PHWRs are of 540 MWe each.  The design of upgraded PHWR of 700 MWe is in 
advance stage and construction of these plants is expected to begin soon at two sites. 
 
The control and instrumentation in these recent plants employ digital technology for all 
control, test and monitoring and operator information functions.  The architecture consists of 
distributed functional nodes, linked together to a central system through gateways for 
operator information and guidance.  The online test and monitoring capabilities of both 
shutdown systems and other safety systems in these plants have been integrated into separate 
fault tolerant nodes for providing extensive test capabilities as well as for gathering 
performance data regarding these systems.  Work on symptom based intervention guidelines 
management system is in an advance stage.  For review and licensing of these digital 
systems, comprehensive independent verification and validation programme has been 
established.  Similarly for the 500 MWe Prototype Fast Breeder Reactor also indigenous 
development of I&C has been carried out. 
 
The Main Control Rooms in Indian NPPs are based on panel based operations with VDUs on 
operator’s consoles being utilized for detailed information and parameter entries.  However 
the MCR in the new designs are being upgraded.  Full Scope Training Simulators have been 
developed for all type of recent NPPs and are being used for operator training and licensing 
functions.  For establishing emergency response capabilities from a central location at 
Mumbai, important operating parameters of all operating plants are being transmitted to a 
response centre called COPIS at NPCIL headquarters, where expert advice from designers 
can be easily organized.       
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ABSTRACT 
 
A view is given on status and developments of NPP instrumentation & control related 
subjects in The Netherlands.  
 
Induced by a first periodic safety review NPP Borssele finalised an extensive upgrading 
programme in summer 1997. An additional optimisation in smaller parts of the I&C was 
completed in the 1998 outage. A second periodic safety review of Borssele was finished in 
2004, concluding the plant applies to the current rules and regulations and to the state of the 
art. Nevertheless an improvement plan describing technical design and operational 
modifications by which nuclear safety has almost been finished now. The job was done in the 
long outage of automn 2006 in combination with a turbine and turbine control upgrade. The 
latter led to a nett electric power output increase of  around 7%.  
 
Also the HFR research reactor in Petten was subjected to an extensive first periodic safety 
review, leading to a new license. A major part of the resulting modification plan has been 
implemented now. Realisation of some safety enhancements in Petten are not easy and 
remained longer than expected in a stage of innovation. 
 
The electricity market was subjected to a liberalisation process. Production and transmission 
of electric energy has been separated. Electricity is produced now in a rather free market and 
many power plants have been sold to foreign investors. Only the Borssele power plants 
remained self- reliant in a period with a threat of closing.  
 
NPP Dodewaard is in decommissioning since 1997. It has been partially dismantled and 
entered a preservation period of 40 years. 
 
The radioactive waste storage organisation COVRA is further expanded for low radiating 
waste and also for storage of rest products from the Urenco enrichment facilities.  
This article concludes with mentioning some topics for IAEA's attention. 
 


