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A Study of Silver Behavior in Gas-turbine High Temperature Gas-cooled Reactor
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A Gas-turbine High Temperature Gas-cooled Reactor (GT-HTGR) is one of the promising

reactor systems of future HTGRs. In the design of GT-HTGR, behavior of fission products,

especially of silver, is considered to be important from the view point of maintenance

of gas-turbine. A study of silver behavior in the GT-HTGR was carried out based on

current knowledge. The purposes of this study were to determine an importance of the

silver problem quantitatively, countermeasures to the problem and items of future

research and development which will be needed. In this study, inventory, fractional

release from fuel, plateout in the primary circuit and radiation dose were evaluated,

respectively.

Based on this study, it is predicted that gamma-ray from plateout silver in gas-

turbine system contributes about a half of total radiation dose after reactor shutdown.

In future, more detail data for silver release from fuel, plateout behavior, etc. using

the High Temperature Engineering Test Reactor (HTTR), for example, will be needed to

carry out reasonable design.

Keywords: Gas-turbine, HTGR, Fission Product, Silver, Inventory, Fractional Release,

Plateout, Radiation Dose, Research and Development, HTTR
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Table 2.1 Parameters for inventory calculation.

Nucl ide

1-131

Cs-137

Ag-109

Ag-110m

Fission yield

3. 23%

6.35%

0.03% (U-235)

1.66% (Pu-239)

~o

Half-life

8.06days

30years

oo

252days

Cross section

93.5barn

_ _ — ^ ^

Table 2.2 Core design parameters of HTTR and GT-HTGR

for Ag-110m inventory calculation.

Parameter

Pu-fission fraction (% at EOL)

Thermal flux (x10'4cm"2s"')

Irradiation time (EFPY)

HTTR

30%

0.6

3

GT-MHR

60%

4

6
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Table 4 .1 Comparison o f p l a t e o u t c o n d i t i o n s o f HTTR and OGL-1

Parameter

Materials

Coolant temperature

Wall temperature

Helium gas pressure

Helium gas velocity

Experimental condition

Stainless steel

Hastelloy-X

950°C - RT*

950°C - RT'

3 MPa

10 m/s - 60 m/s

HTTR condition

Stainless steel

(PWC heat tube)

Hastelloy-XR

(Inner pipe, IHX

heat pipe)

Cr-Mo steel

(Annulus of heat

exchanger, RPV)

950°C - 395°C

950°C - 160°C

4 MPa

20 m/s - 40 m/s

* Room Temperature

- 1 3 -
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Table 5.1 An eva lua t ion of r a d i a t i o n exposure from gas - tu rb ine .

HTTR-

U Sv/h

-f ^

tfc

SiGM //Sv/h

Cs-137 X20 x i / 5 X 1 / 2 x 12a

1-131 X20 x 1 / 1 0 X 1 / 2 x a 5a

Ag-110m 10 X50 X 1 / 2 X 1 / 2 x a 125a

ft] 100 X20 x 1 / 10 x 1 /2 x $i| 100 a

It &120 ^ 2 4 2 of

- 2 0 -
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