Additive manufacturing is a technology that build objects by
the material is usually plastic and metal. KEPCO NF has b
dopting this technology for the facturing of nuclear

Advantages of additive manufacturing of spacer grid

Enable design freedom to the designer
Provide robust products by breaking away fro:

= Achieve integral design by removing assembli;
required to withstand the lateral impact load
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<cC ional facturing

< Additive manufacturing >

In case a spacer grid is subjected to an excessive load duri
and operating, the spacer grid carries out crucial roles s
maintaining mechanical integrity. For this reason, the

capabilities.
A prototype of debris filtering bottom grid (DFBG)
additive facturing technol and d ic imy

dynamic impact characteristics. Finally, the result
conventional spacer grid..

2.1 Conventional Spacer Grid

KEPCO NF’s HIPER16 top grid was selected in order
top grid is fabricated using Inconel 718 inner and out
sheet metal work. After fixing the straps as assembl
brazing filler metal. The welding strength is strong
cross-sectional line of the straps.

KEPCO NF has introduced a new design concept of DFB
filtering features but integrated design and diamond shaj
along with increased elasticity. Unlike the conventio:
connected and there are no windows behind the sprin;
increases drastically even though the overall height i
= 3D Printer: SLM280HL
= Feedstock: Inconel 718

= Post Processing: Stress relief thermal treatme
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< 3D model (left) and actual printed (right) DFBG prototype>

KEPCO

KEPCO NF’s dynamic impact test equipment was used to apply i
The equipment consists of hammer, load cell and high temperaf
to the pendulum applies an impact to one side of the specimen
The weight of the hammer is equivalent to the weight of the
the spacer grid. The impact velocity of the hammer can be
law and the initial test angle of the pendulum. Through th
spacer grid was measured according to the impact veloci

® Test specimen
= HIPER16 Top Grid (conventionally manufe
= Debris Filtering Bottom Grid (3D printed)
® Test condition
= Furnace Temperature: 600°F
= Hammer Weight and Test Angle: 100 Ibs, 5°

< Dynamic impact test equipment >

< Installation of specimen >

The test result shows that dynamic crush strength of additivel:
approximately 5 times bigger than HIPER16 top grid, and
40% smaller than HIPER16 top grid.

Although detail design is different to each other, DFBG
impact because the strap height is about 0.7 times
test, it can be concluded that increased load-bearing
the crush strength.

M

, additively f d grid can be suj
seismic integrity. This is because the impact s
crush test data are main inputs regarding fuel seit
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< Dynamic crush test result (crush strength (left) and stiffness (right)) >

Items HIPER16 TG 3DP DFBG
Rel. Crush strength 0.22 1.0*
Rel. Stiffness 1.76 1.0

* No buckling occurred: Maximum impact during test

< Comparison of dynamic crush test result >

Dynamic impact test was conducted on additively ma
manufactured HIPER16 top grid of Inconel 718, with simu
the high temperature furnace.

Frim the test result, it can be concluded that;

= DFBG d d and fe
higher strength and lower stiffness

= This leads to an improvement in seismic perfos
ideal approach for a new concept grid design

NF



