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KALIMER-600 PDRC
Development of Quantification Method for design parameter s of
PDRC system in KALIMER-600
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Abstract

The conceptual design of a sodium cooled liquid metal reactor, KALIMER (Korea Advanced
Llquid MEtal Reactor) of which electric output is 150 MWe, has performed by KAERI (Korea
Atomic Energy Research Institute). A revised design concept up-rating electric capacity to 600
MWe, named as KALIMER-600, has been currently developed. The residua heat removal (RHR)
system under a loss of normal heat sink accident of KALIMER-600 is characterized by the concept
of PDRC (Passive Decay heat Removal Circuit) and it has superiority in the aspect that an enough
decay heat removal capacity can be provided since it uses a very simple concept of direct reactor
pool cooling. This study describes quantification method for the steady-state design parameters of
PDRC system at the design point. On the basis of the inter-relationship between the various design
parameters quantified by using the method, overall characteristics of PDRC system corresponding
to the variations of system design parameters have been investigated, and more detail calculations
are also performed using the quantified results such as the variations of the temperature, pressure
loss, mass flow rate and UA values in each heat transfer circuit and heat exchangers in PDRC
system.
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1. KALIMER-600 PDRC

Description Unit Value Remarks

Number of PDRC Loop EA 2 Design Data
Number of DHX/AHX per Loop EA/EA 2/2 Design Data
Total Required PDRC heat removal rate, e MWth 12.09 BC
Steady State Reached at time hour 10 BC
POSPA Numerical Characteristics

- Numbe of Iterations - 21

- Maximum % Difference % 1.964E-10
POSPA code Calculation Results
{UA}_DHX kwi/°C 107.29
{UA}_AHX kw/°C 21.25
{LMTD}_DHX °C 56.35
{LMTD}_AHX °C 284.55
PHTS hot pool Temperature °C 547.86 BC
PHTS cold pool Temperature °C 517.24
PDRC hot leg Temperature °C 326.12
PDRC cold leg Temperature °C 288.70
AHX shell-side air inlet Temperature °C 40.0 BC
AHX shell-side air outlet Temperature °C 234.25
PHTS pool sodium mass flowrate kg/sec 37.13
PDRC loop sodium mass flowrate kg/sec 24.67
AHX shell-side air mass flowrate kg/sec 30.53
PHTS pool total flow resistance Pa-s/kg? 1.981
PDRC loop total flow resistance Pa-s?/kg? 14.636
AHX air-side total flow resistance Pa-s/kg? 0.3
PHTS Pool Net Developing head kPa 2731
PDRC loop net developing head kPa 8.910
AHX air-side developing head kPa 0.280
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