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— The organizational factor in PSA framework
(Farcasiu et al., NED, 2015)

Maintenance plan

Modification plan

> MAN MMOS
Annunciation display failure
Action complexity Button, switch
Work environment < »| Un-annunciation display
Procedure Manual control I 1
Time Manual valve
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Communication Human failure System Failure
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= A 56 Synjr_netrlcal procedures used on two units were found to be HO
deficient.

= A design analysis that was used for two units was found to
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be inadequate.

& H 26 A symmetrical design deficiency was found on two units. MO
An inadequate understanding of technical specifications
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NRC FORM 366A (6-1998)
U.S. NUCLEAR REGULATORY COMMISSION

LICENSEE EVENT REPORT (LER)

TEXT CONTINUATION
FACILITY NAME (1) nggﬂza LEA NUMBER (6) PAGE (3)
s [ SR | HErme
Palo Verde Nuclear Generating Station Unit 1 05000528 3 oF 4
2000 - 003 - 00
TEXT (If more space is required, use additional copies of NRC Farm 366A) (1T)

IV. EVENT DESCRIPTION:

On June 15, 2000 at approximately 1103 MST, control room personnel (utility: licensed operator)
were notified that a problem had been identified related to a reactor protective system (EIIS
Code: JC) trip function. The VOPT channels had a minimum (floor) trip setpoint setting that
prevented each channel’s setpoint from tracking neutron power within the TS Allowable Band
Value of 9.9 percent RTP when power was less than 0.3 percent RTP. This minimum setting was
specified by a surveillance test procedure (36ST-9SB02) to be set at 10.2 percent RTP. The
control room personnel determined that the condition did not affect the ability of the VOPT
channels to perform their safety function in Mode 1, Power Operation, or in Mode 2, Startup, with
power equal to or greater than 0.3 percent RTP and therefore the channels remained operable. It
was also determined that all three Unit VOPT channels were affected. A technical specification
condition report was generated in each Unit and procedures were changed to ensure control
room personnel were aware that operation in Mode 2 with power less than 0.3 percent RTP was
not allowed.

The condition was identified on June 8, 2000 during a review of the surveillance test procedure. A
review of the procedure history indicated the minimum setting had been in place since 1985
although it has not been determined why the value of 10.2 percent RTP was used.

V. SAFETY CONSEQUENCES:
The VOPT function provides protection against core damage during the following events:

Uncontrolled CEA Withdrawal from Low Power (anticipated operational occurrence)
Uncontrolled CEA Withdrawal at Power (anticipated operational occurrence)
CEA Ejection (accident).

The inappropriate setting of the minimum setpoint limit in the VOPT channels was not safety
significant. Design calculation 13-JC-SE-0202 documents that the analytical limit for the VOPT
Band is less than or equal to 11 percent RTP and that instrument uncertainties total —0.52
percent RTP with a resulting Band setpoint of 10.48 percent RTP. Even with the setpoint limited
to a minimum of 10.2 percent RTP (at power levels less than 0.3 percent RTP) the safety analysis
trip setpoint was not exceeded therefore, no actual or potential safety impact existed.

HAM 28

NRG FORM 388A U.5. HUCLEAR REGULATORY COMMISSION
LICEMSEE EVENT REPORT ([LER)
FACILITY HAME (1] DOCKET (31 PAGE (3]
N
wE
Dresden Nuclear Power Statlon Unit 2 05000237 05 - oM — o0 2 oF 4

A,

NARRATIVE (If more space (s mguined, rse addtional oopies of NFIC Farm 3684) {(17)

Dresden Nuclear Power Station (DNPS) Unils 2 and 3, are General Electric Company Baoiling Water
Reactors with a licensed maximum power level of 2857 megawatts thermal. The Energy Industry
Identification System codes used in the text are identified as [XX].

Pl r to E

Unit: 02 Event Date: 02-03-2005
Reacior Mode: 1 Mode Mamea: Power Oparation
Reactor Coolant System Pressure: 1000 psig

Deseription of Event:

On January 27, 2005, Crystal River Unit 3 reported to the MRC in Event Motification Report Number
41362, a design deficiency in a common metering circuit wherns a postulated single failure would
result in the loss of all offsite and onsite alternating current (AC) power to both Divisions of safety
related electrical distribution buses. The initial DNPS reviews focused on & spurious ground on the
common circuitry. These initial reviews dentified that grounds would not have an adwerse impact on
the circuitry, Similar reviews weare conducted at other Exelen sites, On Febmsary 1, 2005, LaSalle
Station identified that its circuitry was vulnerable to a single failure vulnerabidity that was due to
spurious cpen crcuits (Event Netfication Report Mumber 41366). DNPS expanded the review of the
design for open circuil single failure vulnerability.

Power Level: 95 percent

On February 3, 2005, at 1915 hours (C5T), with Unit 2 at approxcimately 95 percant powear and Unit 3
at approximately 96 percent power, DNPS engingering persenngl confirmed that single failure
vulnerabilitbes existed on 4160 Volt Relaying and Metering transfermens [XFMR] associated with the
Unit Auxiliary Transformers {LUATs) and Resene Auxiliary Transformers (RATs) on both units,
Although the Relaying and Metering transformers wene fully funclional at that time, failure of the
Relaying and Metaring transformers circuitry would have caused the neufral ovarcurrant relay to trip
and lockout the main, reserve and tie feed breakers. These combined protective relay trips would
have acted to trip and lock out the cincuit breakers supplying electrical power to buses 23 (33) and
24 (34), essentially isclating these buses from their normal and emergency power Sources.
Emargancy power from the Emergency Diesel Generators (EDGs) [[G] would have still been
available to safety related buses 23-1 (33-1) and 24-1 (34-1), but the Containment Cooling Service
Watar (CCSW) [BI] systam, which is fad from buses 23 (33) and 24 (34), would have remained
without & power source. |If this feilure occurred during 8 Loss of Coolant Accidant, then the CCEW
pumps may not heve bean able to be started within the required time. This event was promiptly
reported to the MRC in accordance with 10 CFR 50.72(R)(3)(v)(B), "Any event or condition that at the
time of discovery could have prevented the fulfillment of the safety function of structures or systems
that are needed o remove residual heat,” and 10 CFR 50.72(b)3iB), “Any event or condilion thal
resulted in the nuclear power plant being in an unanalyzed condition that significanlly degrades plant
safety.” Subsequent investigations revealad that thera was not a potential loss of safely function as
a result of this eveant.

The single fadure vulnerabilities were removed on February 4, 2005, at 0009 hours, and the effected
equipment was declared operable,
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Figure 3. Proximate cause distributions for the four components

PSA2008, Rasmuson, et al. "SOME COMPONENT INSIGHTS FROM
ANALYZING NRC'S COMMON-CAUSE FAILURE DATABASE"
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