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INPRO safety Criterion CR1.3.3 asks for a superior reliability of engineered safety features in the design of a new reactor in comparison to the design of an operating (2004) reactor. 

1. Background
INPRO asks that a Nuclear Energy System should demonstrate in case of a Design Basis Accident equal or higher reliability of engineered safety features than existing reference design. Higher redundancy and diversity of safety systems are among the main methods to increase reliability of such engineered safety systems. In the following a brief description of engineered safety systems is provided.
Usually in a Pressurized Water Reactor after an accident with loss of coolant (e.g. break of a pipe in the primary circuit) the emergency cooling of the reactor core is achieved by means of an active (i.e. by motor driven pumps) high-head safety injection system and a low-head safety injection system as well as pressure accumulators (passive system, i.e. no motor driven components). To keep the reactor core in subcritical conditions the operator uses an emergency boron acid injection system and to remove residual heat (caused by fission products) of the core via steam generators the emergency feed-water system is used.
We present in the following two chapters No.2 and 3 information on the design of engineered safety systems for two types of reactors: a reactor already in operation at 2004(called a reference reactor) and a new design to be installed (currently under construction). One should compare the design of the two reactors and perform a judgement whether the new design demonstrates a higher reliability of engineered safety systems compared to the operating one.
2. Design A of an operating (reference) reactor

Concise description of major safety systems of an operating reactor
	System
	Design A

	Emergency core cooling system, active part
	Separate three-train systems of high and low pressure with a capacity of 3 х 100% per train

	Emergency core cooling system, passive part 
	Passive four-train system with a capacity of 4 х 33 %

	Emergency boron acid injection system
	Three-train system with a capacity of 3 х 50 %

	Emergency feedwater system
	Three-train system with a capacity of 3 х 100 %

	Passive heat removal system (PHRS)
	-


3. Design B of new reactor

Concise description of major safety systems of a new reactor

	Value
	Design B

	Emergency core cooling system, active part
	Separate four-train systems of high and low pressure with a capacity of 4 х 100% per train

	Emergency core cooling system, passive part 
	Passive four-train system with a capacity of 4 х 33 %

	Emergency boron acid injection system
	Four-train system with a capacity of 4 х 50 %

	Emergency feedwater system
	Four-train system with a capacity of 4 х 100 % with tanks of emergency feedwater in reserve

	Passive heat removal system (PHRS)
	Passive four-train system with a capacity of 4 х 33 % with 18 water-cooled heat exchangers in each train


4. Exercise

Please use the INPRO tool eNESA and perform an assessment of Criterion CR1.3.3 in the area of safety of reactors using the input example presented above. Write your judgement whether the Criterion CR1.3.3 is met by the new design and provide the rationale of your judgement.
1

