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Abstract: In this study, elevated temperature design and integrity evaluation have been conducted using two different
piping design codes for the high-temperature piping systems of sodium integral effect test loop for safety simulation
and assessment(STELLA-2) being developed by KAERI(Korea Atomic Energy Research Institute). The design code of
ASME B31.1 for power piping and French nuclear grade piping design guideline, RCC-MRx RD-3600 were applied,
and conservatism of those codes was quantified based on the piping integrity evaluation results. The piping system of
Model DHRS, Model THTS and PSLS are to be installed in STELLA-2. The integrity evaluation results for the three
piping systems according to the two design codes showed that integrity of the piping system was confirmed. As a code
comparison result, ASME B31.1 was shown to be more conservative for sustained loads while RD-3600 was more
conservative for thermal loads compared to B31.1.
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Fig. 1 Schematic view of PGSFR

Fig. 2 Schematic view of the STELLA-2
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Table 1 Pipe size in piping systems of the STELLA-2

STELLA-2 Pipe size (mm) Velocity
.. Note
piping system 0.D | thickness LD (n/s)
Main 1143 4.0 1063 | 4.0° SCH20 | 0.124
IHTS
Dual 101.6 4.0 93.6 | 3.5 SCH20 | 0.160
ADHRS | 48.6 3.0 42.6 | 1.5 SCH20 | 0.249
DHRS
PDHRS | 48.6 3.0 42.6 | 1.5 SCH20 | 0.249
PSLS 114.3 4.0 106.3 | 4.0° SCH20 | 0.163
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Fig. 3 Plane view of the STELLA-2
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Table 2 Comparison of limit values between B31.1 and
RD-3600 in case the same limit values are used

Allowable stress

Equation AB?I/IF Conservatism l;CDC ;1\6/1&)(
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Table 3 Design data of as per piping system

Piping Design temperature Design Pressure
system () (MPa)
IHTS 600 0.5
DHRS 500 0.5
PSLS 500 0.5
Table 4 Evaluation results of Model IHTS
ASME RCC-MRx
HTS Sfralc‘zﬁgg) B31.1 RD-3600
©s8 Stress ratio Stress ratio
Sustained 40.16 0.700 0.462
load
Thermal 0.716
expansion 125.6 0.605 (SE)
Hot leg
Reservior EMP
tank )
Cold leg

[ /
E[HX Suction leg

r\”\r UHX
N

it

Fig. 4 Schematic of Model IHTS piping system

(a) Hot leg (b) Suction leg

Fig. 5 Deformation under thermal expansion of Model IHTS
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Table 5 Evaluation results of Model PDHRS

ASME RCC-MRx
PDHRS Calculated B3l.1 RD-3600
Stress(MPa) - -
Stress ratio Stress ratio
Sustained 33.07 0.529 0.367
load
Thermal 0.405
expansion 71.4 0.331 (SE)

Table 6 Evaluation results of Model ADHRS

ASME RCC-MRx
ADHRS Calculated B31.1 RD-3600
stress(MPa) - -
Stress ratio Stress ratio
Sustained 30.93 0.495 0.344
load
Thermal 0.498
expansion 87.8 0408 (SE)

Max location

(d) Cold leg of ADHRS

Fig. 6 Deformation under thermal expansion of Model DHRS
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Table 7 Evaluation results of PSLS

ASME RCC-MRx
B31.1 RD-3600
PSLS Allowable Stress Allowable Stress
stress(MPa) | ratio | stress(MPa) | ratio
Sustained 86.6 0.187 90.0 0.180
load
Thermal 176.3
. 2 322 431
expansion 36 03 (SE) 043

Max location

Fig. 7 Deformation under thermal expansion of PSLS
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