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THE DIFFERENCE BETWEEN THE POND TYPE RESEARCH RE-
ACTOR IN TERMS OF DESIGN AND CONSTRUCTION 

The research reactor is widely used for many purposes such as education 
and training, neutron activation analysis, radioisotope production, conversion 
effects, neutron radiography, material structure studies, neutron capture ther-
apy [1]. Generally, the fission heat from fuel assembly is not used in a research 
reactor while electrical energy is produced in a commercial nuclear power 
plant using the fission heat of nuclear fuel. Numerous research reactors (RR) 
are designed as pond- type reactors. The paper is substantially demonstrated 
with RR of pool type and the difference between them in terms of design and 
construction. 

Confinement of radioactive materials 
Search reactors generally apply the conception of the three confinement 

walls. The first confinement bulkhead is assured by the reactor energy cap, -In 
the case of an open heart design, the alternate confinement hedge is the pool 
water, the pool liner and the primary circuit outside the pool. This description 
may be subject to review especially for people familiar with PWRs. 

The third confinement hedge is assured by constraint. NS. Containment 
Means The structure and associated ventilation as defined by the International 
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Atomic Energy Agency [1]. Except for the noble feasts, pond water is veritably 
effective to insure that the energy splitting products are confined. Effectiveness 
with a constraint quadrangle may affect in meeting leakage resistance condi-
tions well below the value specified for the stricter ISO confinement class [2]. 
The real concern for RR is to help dewatering from the core and therefore 
maintain an acceptable water position above the core. For French RR, the prac-
tical invalidation of the primary dewatering event is assured by the retention 
of water within a water mass and the quantum of pond water compared to the 
decay energy of the core. This hydro mass conception has been applied to the 
French RR for a long time (for illustration, the SILOE research reactor decom-
missioned moment formerly had this point). With regard to water retention to 
give a long grace period before a heat Gomorrah problem occurs, it's clear that 
due to the applicable values of thermal energy and water stock, this type of 
point cannot generally be achieved by NPPs.For the open primary down flow 
design type, the rotation detention time within the primary circuit leads to the 
decay time of the radioactive rudiments in the pool water, substantially for 
N16. For other isotopes, the conveyance time is too short to have a significant 
effect on the decay. The effectiveness and parcels of the hedge depend on the 
pool water and the hot water sub caste. Still, if the cladding fails or indeed 
energy melts, the kinetics of the fission products released from the core into 
the chamber is slow enough to allow operating help to exit the reactor chamber 
[3]. 

For the primary open upward inflow, the primary circuit operates under 
dynamic confinement because there's an endless leakage of pond water into the 
primary circuit at the primary outlet and since the corresponding inflow of pri-
mary water (needed to maintain mass balance) returns to the pond for sanctifi-
cation before it's exhausted into the pond. In this design, effective protection 
of operating help is assured as demonstrated by assignments learned from OSI-
RIS when operating previous to using silicide energy, OSIRIS encountered 
numerous clad failures; Still, the operating crew wasn't needed to void the re-
actor hall because the radiological findings in the hall were veritably limited. 
For the tank in the pond, formerly there's a connection between the primary 
circuit and the collector, indeed if the primary tank is kept unrestricted when 
the reactor is closed, it's really delicate to borrow the primary circuit as an 
effective hedge in safety analysis without specifying the sealant operating con-
ditions of the primary circuit limit. However, covering the leakage miserliness 
of the primary circuit boundary would be veritably delicate (e.g. water door-
way/ exit is necessary to accommodate changes due to temperature changes), 
If so. There's a threat, that you'll be forced to introduce a lot of complexity for 
a veritably limited benefit in terms of limiting the spread of radioactive prod-
ucts outside the primary circuit. In any case, the design of the tank in the pool 
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requires a system of emitting feasts from the primary coolant (radiolysis gas 
for illustration.) into the reactor block and its operation. Relinquishment of the 
original circuit boundary as a confinement hedge is only for the ultimate type 
of design. NS. When the primary circuit is fully unrestricted, the leakage is 
tight and independent of the billabong. The most promising material charac-
terization of Silicon carbide and other reported in [5-8].  

Primary coolant chemistry 
Generally, the needed original coolant chemistry is attained by control-

ling the resistance of the demineralized pond and primary circuit water and the 
natural acidification of the demineralized water performing in a stable pH in 
the 5-7 range. This pH value is happily comfortable in utmost cases including 
open core RRs. Stricter pH control is needed for particularly high- inflow re-
actors that bear special care with regard to precluding erosion of the energy 
jacket. In these cases, the primary circuit must be closed for cooling capacity 
reasons to grease acceptable control of the water chemistry. Primary coolant 
chemistry doesn't appear to be a motorist in terms of open tank design versus 
tank design in a pool. 

Cooling 
The energy's cooling capacity directs the reactor's neutron inflow perfor-

mance. Depending on the needed inflow performance, different designs can be 
made (cooling, energy plate, pressure.). Its limitations are grounded on the en-
forced safety analysis approach (incidental transients and a set of impulses, 
misgivings, and forbearance). The coolant haste between the energy plates is 
the first major motorist of cooling capacity. 
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POOL-TYPE RESEARCH REACTOR 

The research reactor is widely used for many purposes such as education 
and training, neutron activation analysis, radioisotope production, conversion 
effects, neutron radiography, material structure studies, neutron capture ther-
apy [1]. Generally, the fission heat from fuel assembly is not used in a research 
reactor while electrical energy is produced in a commercial nuclear power 
plant using the fission heat of nuclear fuel. 

Pool-type reactors are used in a lot of research reactors. The majority of 
the illustrations in the publication are of pond-style research reactors. 

Pool-Type Research Reactor 
Among the colorful comprehensive research reactor designs, the follow-

ing types are encountered, digested according to the added performance and/ 
or strength of the implicit neutron flux: 

A. Open-core downward flow 
The fuel assemblies in this arrangement, as illustrated in fig. 1, are con-

nected to a grid and pull the pool water down for primary cooling. This cate-
gory includes the SILOE and FRG1 reactors (both of which are no longer op-
erational). The primary circuit's reference pressure is the pool's hydrostatic 
pressure at the primary inlet. When the flap valves below the core are passively 
opened and the flow is reversed once the inertial effect of the primary pump 
has been spent, the core is cooled by natural convection of the pool water. 


