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Abstract

A steady state thermal hydraulic analysis of KALIMER breakeven equilibrium core was performed.
KALIMER breakeven core is a 150 MWe rated (392 MWth) heterogeneous core fueled with U-Pu-Zr
ternary alloy fuel. The three cores were designed for the KALIMER; U metal fueled homogeneous core,
breeder core and breakeven core. They all have good neutronic characteristics to give better safety
margin in the core design. The comparison of thermal-hydraulic analyses of the designed cores shows
that they have similar thermal hydraulic characteristics, except that the breakeven core needs less flow
than the breeder core in the core center region, then gives less pressure loss, but more flow than the U

metal fueled homogeneous core in the core center region, then gives more press loss.
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¥ 1 Breakeven =4 *HZH 2 A
() briver Fuel 54 Core Thermal Output (MWth) 3922
mnt L Blanket 24 Core Electric Power(MWe) 150.0
arernal blanks Net Plant Thermal Efficiency(%) 382
O Redizl Blanket 48 Core Inlet/Out Temperature(C) 386.2/530.0
Total Flow Rate (kg/s) 2143
@ conerol Rod 5 Active Core Height (cm) 100.0
@ vss 4 Core Diameter (cm) 34430
Core Configuration Heterogeneous
@ GEN & Number of Core Enrichment Zones 1
Feed Fuel TRU Enrichments (w/0%) 30.00
() mesiector s Fuel Type U-Pu-10%Zr
[]H] B Shield 54 Refueling Interval (months) 18
Refueling Batches (Driver/IB/RB) 3/3/6
@ s 54 Duct Inside Flat to Flat Distance (mm) 149.60
. Pins per Fuel Assembly (Driver/Blanket) 271/127
% Shield 7 Pin &uter Diameter (Driver/Blanket) (mm) 740/12.0
Pin P/D Ratio (Driver/Blanket) 1.203/1.083
Total 367 Averal_*?’e/[’eak Fuel Burnup for Driver (MWD/kg) 87.6/120.7
AV%(/ eak Linear Power for Driver (BOEC)(W/cm) ,  201.2/287.1
Peak Fast Neutron Fluence (E>0.1 MeV) (x107n/cm”) 241
:L% 1 Breakeven }_T-_/‘R:ll HH ;(] = Cladding Material HT9

¥ 2 Breakeven H¥: 4l FE¥ge @ HuLT (20)

Bundle .
Orifice No. of Assy Pressure Zone | Assy |Claddin
G Assembly Type Flow Flow | Outlet | Midwal
roup Assy Drop o o P
(kg/s) (MPa) (%) | (C) ()
1 Driver Fuel 12 35.0 0.30 546 629
2 Driver Fuel 18 32.2 0.26 547 629
3 Driver Fuel 24 27.2 0.19 77.0 | 548 629
4 | Internal Blanket | 18 10.2 0.07 527 629
5 Internal Blanket 6 94 0.06 11.0 528 628
6 Radial Blanket 18 5.9 0.03 530 629
7 Radial Blanket 12 5.1 0.02 528 627
8 Radial Blanket 6 34 0.01 528 627
9 Radial Blanket 12 2.3 0.01 10.0 | 525 620
Total primary loop flow : 2143 kg/s
Total Evpass flow : 20 %
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3 Z454 =4 2427
g + Core Thermal Output (MWth)
Core Electric Power(MWe)
et Plant Thermal Efficiency(%
] Net Plant Thermal Efficiency (%)
® Toal Flow Rate (g9 )
@ . éct‘iveD Core Heig&ﬂg (cm)
i t
@ o Core Configutation
2 umber of Core Enrichment Zones
O : Number of Core Enrichi V4
P £ ll;eicltl _Fuei Enrichments (w/0%)
: u
Refueling I 1 h
£ szﬂgﬁﬁg Br;tirhveas ((I[Drlr?\rzlér;)IB/RB)
Duct Inside Flat to Flat Distance (mm)
@ Pins dyer Fuel Assembly (Driver/Blanket)
Pin Outer Diameter (Driver/Blanket) (mm)
Pin P/D Ratio (Driver/Blanket)
Average/Peak Fuel Burnup for Driver (MWD/kg
Avi/ eak Linear Power for Driver (BOEC)(W/
HH ;‘qE Peak Fast Neutron Fluence (E>0.1 MeV) (x107n/cm’)
Cladding Material
4 FA54 =4 4999 2 Hu 2% (20)
Orifi No. | Assy | Zone | Assy | Thermal| Cladding
Grouc < Assembly Type | of | Flow | Flow |Outlet|Striping | Midwall
P Assy |(kg/s)| (%) | (C) | (O) " (©)
1 Driver Fuel 12 | 39.80 544 174 624
2 Driver Fuel 24 | 34.70 543 167 621
3 Driver Fuel 12 | 27.00 | 65.3 | 548 87 627
4 Internal Blanket 6 12.15 528 136 629
5 Internal Blanket | 12 |12.50 | 122 | 527 145 627
6 Raidal Balnekt 12 8.70 528 105 628
7 Raidal Balnekt 6 5.30 528 89 627
8 Raidal Balnekt 12 4.80 530 87 629
9 Raidal Balnekt 12 2.90 526 31 622
10 Raidal Balnekt 12 245 529 37 629
11 Raidal Balnekt 6 1.80 526 40 623
12 Raidal Balnekt 12 1.55| 194 | 528 37 627
Total Erimary loop flow : 2143 kg/s
Total bypass flow : 2.0 %

Assembly Location
Assembly Type
Flow Groug
Assembly Power
Assy Outflet Nom

(M)
inal Temp (C)
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3922
150.0

382
386.2/530.0
2143

120.0

344.30
Heterogeneous

1

28.00
U-Pu-10%Zr
18

3/3/6
149.60
271/127
7.40/12.0
1.203/1.083
79.8/116.9
184.8/2783
243
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