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At 08:08:26h (T=0), while the reactor was at 9%.8% power, the "B" Feedwater
Recirculation Valve (SJ-FCV-1611) failed open due to a broken air supply line
fitting. As a result, a portion of "B" reactor feedwater flow was returned to the
condenser and the vessel level immediately began to drop. While operators were
diagnosing and compensating for the decrease in vessel level, the "B" Reactor
Feedwater Pump tripped on low suction pressure and 1 of 2 safety/relief valves (SB-
RV-4401) utilizing lo-lo set logic cycled open at T +43 .econds. After the relief
valve onened, a momentary upswing in vessel level was experienced, followed by an
rapid decrease in level to the low level trip setpoint (170") and an autcwnatic
scram initiation at T +44 seconds. At T +57 seconds, the “6“ feedwater pump
breaker was reset. At T +66 seconds, both feedwater pumps tripped on low suction
pressure (due to cond2nsate pumps being unable to match RFP flow with the high
vessel demand and return flow to the condenser). DOuring this time, the vessel
level was continuing to fall until the lo-lo level HPCI/RCIC initiation setpoint of
119.5" was reached at T +73 seconds. At this point, HPCI and RCIC initiated per
design and the level began to rise. As the vessel level fell to the lu-lo level
setpoint momentarily, HPCI initiated but did not inject at any time in the
event. HPCI control logic requires low-low level signal to remain present for the
duration of tne injection valve initiating time (aroroximately 15 seconds) to have
HPCI actually inject. At T +112 seconds, the "B" reactor feedwater pump breaker
was again closed to provide additional makeup and remaired closed with no further
trips. The open safety/relief valve was reseated at T +118 seconds after cperator
action and remained closed. As RCIC was injecting and the "B" feedwater pump was
functionino, the level quickly recovered to normal operating level (Maximum level
reached was 204.4" at T +4 min. 30 sec.). After the level had recovercd, RCIC was
secured at T +3 min. 50 sec. and HPCI was secured at T +4 min., 30 sec.. At this
point, the vessel level and pressure were stable at 194" and 810 psig respectively.
A1l systems necessary for remaining in a safe shutdown condition werc operable, and
no further system perturbations were experienced.

In retrospect, tha following causes and determinations can be made as to the
exact component failures and related e.ents leading up to, and after, the scram.

The feedwater recirculation valve (SJ-FCV-1611) is an air actuated, fail open,
control valve, Contrc’ Components model no. PDA964-96BW. Investigation revealed
that a flexible air supply line fitting broke due to fatigue. When the air supply
was lost, the valve cycied open. Prior to startup, the broken airline on the 'B'
recirc valve was repaired. As an additional precaution, the identical airline on
the 'A' recirc valve (S5J-FCV-1569) was inspected and found satisfactory. As a long
term corrective action, a maintenance action request has been generated to replace
the fittings subject to fatique with higher strength fittings.

Main steam safety/relief valve (SB-RV-44C1) is one of two non-ADS safety
relief valves that are utilized in the lo-lo set logic. Following an event that
has opened one of the six (6) safety/relief valves, the lo-lo set logic establishes
a lower opening pressure (lifting pressure: 1020/1025 psig, reseating pressure:
900/905 psig) respectively. Investigation revealed that the 1ifting of the SRV was
totally unrelated to the failure of the feedwater recirc valve. Prior to the
recirc valve failure, a lo-lo set instrument functional test had commenced. While

NRC FORM 3888




LICENSEE EVENT REPORT (LER) TEXT CONTINUATION

FACIL

TY NAMY




fRc porm waa US NUCLEAR REGULATORY COMMISSION
e LICENSEE EVENT REPORT (LER) TEXT CONTINUATION APPROVED OMB NO 1180 0104
EXPIRES B/ W8S
| R loouu NUMBER (7] g g

Duane Arnold Energy Center

vEAR lloul-u:\ v‘-o:
Nuwgen

e
|°l°l°l°l°i3l311 814 [—{0]0]1]—]0]C Ol4l°' 04

TRXT (Ff more spece & reguired use sdditone/ NRC Form BIBA ) 117)

It was also observed that only one "side" of the reactor lo-lo level switches
initiated HPCI/RCIC., This was later attributed to the location of the level
switches' sensing lines in relation to the opened SRV. It appears that when the
SRV opened, the resultant pressure profile across the top of the vessel skewed the
actual level such that the low level was oniy seen by the switches whose sensing
lines were attached to the vessel opposite the steam line on which the relief valve
lifted. 't appears that vessel level just reached the 119.5" setpoint and aid not
decrease appreciably below that level. To ensure that the low level indicating
switches were functioning properly, a surveillance test procedure was performed on
both sides (4 channels) of the HPCI/RCIC initiation level switches. Prior to
vtartup, both sides were found to be in calibration and functioning per design.

With the exception of the unrelated failure of the recirc valve and
safety/relief valve, all components and systems functioned per design throughout
the event. At no time was the safety of the plant or public endangered. Apart
from the corrective actions outlined above, no further action is warranted or
planned at this time.
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