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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)
On January 6, 2017 an Operations Shift Engineer determined that use of the Reactor Protection System (RPS) test box described in
station procedures would result in the loss of two RPS reactor scram functions. Technical Specification (TS) 3.3.1.1 requires that RPS
instrumentation for Table 3.3.1.1-1 Function 5 for Main Steam Isolation Valves (MSIVs) and Table 3.3.1.1-1 Function 9 for Turbine
Stop Valves (TSV) remain OPERABLE. Operations procedures were revised to incorporate the use of the test box in August of 2016.
Between September 22 and 23, 2016 the MSIV and TSV procedures were each performed one time using the test box. The failure to
recognize the impact of the procedure revisions is considered a human performance error by engineering and operations personnel.

The procedures were corrected in January 2017 to remove the use of the RPS test box. Subsequently, on January 7 and 9, 2017,
respectively, the procedures for the TSVs and the MSIV's were performed successfully.
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NARRATIVE

INITIAL PLANT CONDITIONS

Mode -1
Reactor Power — 100 percent

There were no structures, systems, or components (SSCs) that were inoperable at the start of this event that contributed
to this event.

DESCRIPTION OF THE EVENT

On January 6, 2017 an Operations Shift Engineer (i.e. a Licensed Operator) determined that use of the Reactor Protection
System (RPS) [JC] test box [IIS] in procedures 24.137.0.1 “Main Steam Line Isolation Channel Functional Test” and
24.110.05, “Turbine Control and Stop Valve Functional Test” would result in the loss of RPS reactor scram functions.
Technical Specification (TS) 3.3.1.1 requires that RPS instrumentation for Table 3.3.1.1-1 Function 5 “Main Steam
Isolation Valve — Closure” for Main Steam Isolation Valves (MSIVs) [ISV] and Table 3.3.1.1-1 Function 9 “Turbine Stop
Valve — Closure” for Turbine Stop Valves (TSV) [ISV] remain OPERABLE.

Both Operations procedures were revised to incorporate the use of a test box in August of 2016. Implementation of the
test box was intended to reduce unnecessary RPS actuations by eliminating the half scram created during previous test
procedure performances. Between September 22 and 23, 2016, the MSIV and TSV procedures were each performed one
time using the test box. The performance of the MSIV and TSV procedures using the test box caused the loss of the RPS
trip functions by bypassing more than the TS minimum allowed inputs per trip channel to maintain trip function operability.

The unintended loss of RPS trip functions during these tests resulted in a NRC reportable condition under 10CFR50.73(a)
(2)(v) as “any event or condition that could have prevented the fulfillment of the safety function of structures or systems
that are needed to: 10CFR50.73(a)(2)(v)(A) shutdown the reactor and maintain it in a safe shutdown condition,” and
10CFR50.73(a)(2)(v)(D) “Mitigate the consequences of an accident.”

The error in the procedures was self-identified by the Operations Shift Engineer during a procedure review on January 6,
2017. The procedures were corrected reinstating the previous method of testing such that the test box was no longer
used. Subsequently, on January 7 and 9, 2017, respectively, the procedures for the TSVs and the MSIVs were performed
successfully.

SIGNIFICANT SAFETY CONSEQUENCES AND IMPLICATIONS

The test box was designed to reduce unnecessary RPS actuations. The test box consists of a 3-ohm resistor in parallel
with a 5 VAC lamp terminated with banana jacks. The RPS test box is a low resistance path in parallel with the trip logic
relay contacts.

The RPS initiates a reactor scram when at least one MSIV in 3 of 4 Main Steam Lines (MSLs) close (Function 5) or when
3 of 4 TSVs close (Function 9). The automatic MSIV and TSV closure reactor scrams preserve the integrity of the fuel
cladding and the Reactor Coolant System (RCS) in anticipation of the transients caused by closure of these valves.
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The RPS has two independent trip systems (A and B) with two logic channels in each trip system: channels Al and A2, B1
and B2. The use of the RPS test box, as implemented in the procedures at the time of their use in September 2016,
would bypass valve position inputs for one trip logic channel preventing the trip logic channel from being in a tripped
condition (half-scram). For Function 5, the logic used ensures a full reactor scram occurs for the condition where at least
one MSIV in three or more MSLs are less than 90% open. This occurs as the logic uses valves A and B for the A1 trip
logic, C and D for the A2 trip logic, A and C for the B1 trip logic, and B and D for the B2 trip logic. For Function 9, the logic
used ensures a full reactor scram occurs for the condition where three or more TSVs are less than 90% open. The use of
the RPS test box, as implemented in September 2016, would still result in a half-scram for the trip system under test
because each trip logic channel (A1, A2, B1, B2) individually produces a half-scram. Thus, the entire logic would have
remained capable of initiating a full reactor scram. However, the TS 3.3.1.1 Bases requirement of 3 valve position signals
per trip system was temporarily (for the duration of test) not met.

Technical Specification 3.3.1.1 Condition C requires restoring RPS trip capability. For Function 5, this would require both
trip systems to have each channel associated with the MSIVs in three main steam lines (not necessarily the same main
steam lines for both trip systems) OPERABLE or in trip (or the associated trip system in trip). For Function 9, this would
require both trip systems to have three channels representing three TSVs, each OPERABLE or in trip (or the associated
trip system in trip).

The required action and completion time for TS 3.3.1.1 CONDITION C:
C. REQUIRED ACTION - Restore RPS trip capability, COMPLETION TIME - 1 hour
Condition C was applicable to both the MSIV and TSV RPS logic functional testing.

The longest time the test box was installed during the performance surveillances was 55 minutes for the MSIV
surveillance and 57 minutes for the TSV surveillance. TS 3.3.1.1 Required Action C was not intentionally entered during
the performance of the surveillance but was met each time.

The surveillance procedural error was identified by the Operations Shift Engineer in January 2017 during the work control
review for the next scheduled surveillance. Procedures 24.137.01 and 24.110.05 were subsequently revised to not use
the test box for future surveillance tests.

Each surveillance procedure was performed once in September 2016 before the error was recognized in January 2017.
The procedures were revised and subsequently performed correctly during the next surveillance test in January 2017.

CAUSE OF THE EVENT

Procedures 24.137.01 and 24.110.05 were revised in August of 2016, to include use of the test box. Neither the
procedure Technical Review nor the 10 CFR 50.59 evaluation recognized that use of the RPS test box in procedures
24.137.01 (MSIV) and 24.110.05 (TSV), resulted in bypassing the parallel contacts of multiple trip relays associated with
the MSIVs or TSVs closure. In the test condition, the number of operable channels in both MSIV and TSV RPS trip
systems was reduced such that the RPS trip capability was not maintained as described by the TS 3.3.1.1 Bases.
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While the requirement of having 3 valve position signals per trip system to maintain the RPS trip capability was recognized
during preparation of the 10 CFR 50.59 evaluation, the understanding of how this requirement translates to relay contact

logic development and the complexities introduced by the parallel logic strings was not identified. The failure to recognize
the unique attributes of this logic and the impact of the procedure revisions are considered a human performance error by

the engineering and operations staff.

CORRECTIVE ACTIONS

successfully without the use of the test box.

of a MSIV isolation logic test box.
PREVIOUS OCCURRENCES

None.

The procedures 24.137.01 and 24.110.05 were revised to remove the use of the test box during future surveillance tests.
Subsequently, on January 7 and 9, 2017, respectively, the procedures for the TSVs and the MSIVs were performed

A site wide Human Performance Event reset was conducted to communicate lessons learned from this event.
Additional coaching will be performed for Engineering and Operations personnel on lessons learned when conducting
procedure changes such as: (1) supporting applicable Licensing Basis documents need to be reviewed, (2) supporting
evaluations need to be adequately intrusive and to the required depth, (3) risk needs to be articulated, and (4) cross

organizational expertise needs to be proactively sought before proceeding with the procedure change.

In addition, project plans will be modified to communicate and implement lessons learned for a planned future application
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