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Investigation of Low Flow Trip Alarm of FARE Channel at Wolsong NPP
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Abstract

At Wolsong site in Korea, four CANDUG6 type reactors are operating now. The CANDU type



reactors require on power refuelling by the two remotely controlled F/Ms (Fuelling Machines). The
refuelling operation is carried out along the coolant direction by the drag force of fuel bundles for
most channels; however, for about 30% of channels the coolant flow is not sufficiently high enough to
carry fuel bundles to the downstream. Therefore, a device, FARE(Flow Assist Ram Extension) device,
is used to create an additional drag force to push the fuel bundles along the coolant flow. The FARE
device has been causing the channel flow low phenomena of SDS1 (shut down system 1) channels due
to more than excessive blockage of coolant flow. The flow rate change for the SDS1 channels is
monitored on line for the coolant flow blockage of the channels. This has initiated the investigation of
the FARE device behavior and the cause and remedy for the problem. The analysis revealed that the
channel flow low occurs as the insertion of the FARE device into the active core flow and disappears
as the removal of the FARE device from it. In order to eliminate the channel flow low phenomena,
flow resistance by the FARE device should be reduced. The analysis has revealed that a too much
relaxation of flow resistance would make the FARE device unable to push the fuel bundle string, and a
too little relaxation would make the FARE device unable to eliminate the channel flow low
phenomena. Suggested design changes include more flow holes in the tube.
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- YA 137] : FARE channel Maximum flow : 20.4(kg/s)
FARE channel Minimum flow : 11.1 (kg/s)

-9 25.7] : FARE channel Maximum flow : 20.54 (kg/s)
FARE channel Minimum flow : 11.53 (kg/s)

<"l 24 dd dgds A >
E1 A9 WAA Y AR o]
Time Flow rate (%) F/M command

9:40 100 Before Closure Plug removed
9:49 97 Closure Plug removed
9:57 97 Upstream Shield Plug removed
9:59 97 Ist fuel pair inserted
10:01 97 2nd fuel pair inserted
10:02 96 3rd fuel pair inserted
10:04 95 Downstream F/M B-ram retract
10:10 95 Downstream F/M store Shield Plug in Magazine
10:14:07 75 Trip signal time: 10:14:09
10:15 75 Reset time: 10:15:56
10:19 82 Downstream F/M receives 4th spent fuel pair
10:24 78 Trip signal time: 10:24:43
10:24:30 75 Reset time: 10:25:24
10:25:51 95 FARE tool removed from core.
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