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Abstract

KALIMER cores of 150 MWe (392 MWth) such as Uranium metal fueled
homogeneous core, breeder core and breakeven core have been designed and analyzed.
But, there is a need to develop a new design concept core which has a good
proliferation resistant characteristics. KALIMER-600 core is designed to have no
blanket assemblies in the core in order not to produce pure Pu. KALIMER-600 core
is a 600 MWe rated (1,500 MWth) homogeneous core fueled with U-Pu-Zr ternary
alloy fuel. In this paper, KALIMER-600 core design was described and a steady state
thermal hydraulic analysis of KALIMER-600 equilibrium core was performed.
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Inner Driver 90 ~7
Q $ 1. KALIMER-600 =4 A 7AA}o
@ widdle Driver 108
@ outer Driver 120 Core Thermal Output (MWth) 1,500
Core Electric Power(MWe) 600.0
‘ Control Rod 12 Plant Thermal Efficiency(%) 40.0
Core Inlet/Out Temperature(’C) 386.2/530.0
@ uss 1 Total Fiow Rate (hg/s) 19
ctive Core Height (cm .
O Reflector 66 gore IgiaIFeter (cm) H307
: ore Configuration omogeneous
‘ B,C Shield 2 Number of Core Enrichment Zones 1
O S 114 Feed Fuel Enrichments (w/0%) 1550
Fuel Type U-Pu-10%Zr
‘ Shield 96 Refueling Interval (months) 18
Refueling Batches (ID/MD/OD) 3/3/3
Duct Inside Flat to Flat Distance (mm) 149.60
Total 679 Pins per Fuel Assembly 271
Pin Outer Diameter (mm) 757
Pin P/D Ratio 1.176

Average/Peak Fuel Bumup for Driver (MWD/kg) 75.9/98.0
Avg/Peak Linear Power for Driver (BOEC)(Wécm) 5 17 1.3/250.8
Peak Fast Neutron Fluence (E>0.1 MeV) (x10"n/cm”) 3.27

9 1. KALIMER-600 =4 wjx = Cladding Material HT9
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3% 3. Breakeven

Core Thermal Output (MWth)

Core Electric Power(MWe)

Net Plant Thermal Efficiency(%)

Core Inlet/Out Temperature('C)

Total Flow Rate (kg/s)

Active Core Height (cm)

Core Diameter (cm)

Core Configuration

Number of Core Enrichment Zones
Feed Fuel TRU Enrichments (w/o%)
Fuel Type

Refueling Interval (months)

Refueling Batches (Driver/IB/RB)

Duct Inside Flat to Flat Distance Smm)
Pins per Fuel Assembly (Driver/Blanket)
Pin Outer Diameter (Driver/Blanket) (mm)
Pin P/D Ratio (Driver/Blanket)

Average/Peak Fuel Burnup for Driver (MWD/kg)
Av%(/ Peak Linear Power for Driver (BOEC)(W/cm) ,
Fast Neutron Fluence (E>0.1 MeV) (x107n/cm’) 2

Pea
Cladding Material

AAAF

39.2
150.0

382
386.2/530.0
2143

100.0

344.30
Heterogeneous

1

30.00
U-Pu-10%Zr
18
3/3/6
149.60
271/127
7.40/12.0
1.203/1.083
87.6/120.7
201.2/287.1
A1

HT9

19 7. Breakeven
(1/6

3 4. Breakeven =4 @99 3 2%(20)
Flow Assy | Zone | Assy Outlet| Cladding
Group %S]Z I\fs'sgf Flow | Flow | Average |Midwall (2¢)
No. (kg/s)| (%) (©) (©)
1 | DR| 12 3H.0 546 629
2 DR 18 322 547 629
3 |DR| 24 212 | 710 548 629
4 B 18 10.2 527 629
5 B 6 94 | 110 528 628
6 | RB 18 59 530 629
7 | RB 12 51 528 627
8 | RB 6 34 528 627
9 | RB 12 23 | 100 525 620
Total primary loop flow : 2143 kg/s
Total bypass flow 20 %
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