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IABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)
On January 22, 2010, while in MODE 1 at 100% power Callaway Plant identified that plant procedure
OTO-BB-00010 Rev. 0, SHUTDOWN LOCA, did not instruct operators to align the Residual Heat
Removal (RHR) cross-tie valves (EJHV8716A/B) in order to supply emergency core cooling flow to
each of the four Reactor Coolant System (RCS) cold leg injection nozzles. This capability is required in
the event of a loss of coolant accident (LOCA) during MODE 4 per Plant Technical Specification (T/S)
3.5.3, “Emergency Core Cooling System (ECCS) Shutdown.” This event is reportable as a condition
prohibited by T/S per 10CFR 50.73(a) (2) (i) (B). This issue is also reportable per 50.73 (a) (2) (v) (D)
as a condition that could have prevented fulfillment of a safety function due to a procedural deficiency.
OTO-BB-00010, SHUTDOWN LOCA, did not support the RHR low-head ECCS function required for
mitigation of a LOCA in MODE 4. This procedure was the approved procedure for a MODE 4 LOCA
during Refuel 16 (October 2008). Prior to that time there was no specific MODE 4 LOCA procedure. A
thorough review of plant historical documentation related to T/S 3.5.3 is currently being conducted in
order to determine the causal factors that contributed to this event. OTO-BB-00010 is being revised to
ensure compliance with T/S 3.5.3.
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1. DESCRIPTION OF STRUCTURE(S), SYSTEM(S) AND COMPONENT(S):

The Emergency Core Cooling System (ECCS) at Callaway consists of three separate
subsystems: centrifugal charging (high head), safety injection (SI) (intermediate head), and
residual heat removal (RHR) (low head). Each subsystem consists of two redundant, 100%
capacity trains. Both trains (each with all three subsystems) are required to be operable in
MODES 1, 2, and 3.

The ECCS flow paths consist of piping, valves, heat exchangers, and pumps such that water
from the Refueling Water Storage Tank (RWST) can be injected into the RCS following a loss
of coolant accident (LOCA). The major components of each subsystem are the centrifugal
charging pumps, the RHR pumps, heat exchangers, and the Sl pumps. Each of the three
subsystems consists of two 100% capacity trains that are interconnected and redundant such
that either train is capable of supplying 100% of the flow required to mitigate the accident
consequences. This interconnecting and redundant subsystem design provides the operators
with the ability to utilize components from opposite trains to achieve the required 100% flow to
the core.

In MODE 4, only one ECCS train is required to be operable. The required ECCS train
consists of two separate subsystems: centrifugal charging (high head) and residual heat
removal (RHR) (low head). During an event requiring ECCS actuation in MODE 4, a flow path
is required to provide an abundant supply of water from the RWST to the RCS via the ECCS
pumps and their respective supply headers to each of the four cold leg injection nozzles.

Technical Specification (T/S) 3.5.2 specifies ECCS requirements for MODES 1, 2, and 3; T/S
3.5.3 specifies ECCS requirements for MODE 4.

2. INITIAL PLANT CONDITIONS:

This LER addresses an adverse condition discovered after the fact. The plant was in MODE 1
at 100% power at the time of discovery, (i.e. when the issue was documented in the Callaway
Plant corrective action program). Within the last three years, this documented adverse
condition occurred when the plant was in MODE 4 during the last two (2) refueling outages,
i.e., when cooling down for Refuel Outage 15, in 2007 and Refuel Outage 16, in 2008, and
when heating up for normal operations after Refuel Outages 15 and16. The timeframes
during Refuel Outages15 and16 when the plant was in MODE 4 are as follows respectively:
Between 0301 to 0605 on April 2, 2007 and between 1126 on April 4, 2007 and 1805 on April
5, 2007 during Refuel 15. Between 0418 to 0943, on October 11, 2008 and between 1522 on
November 3, 2008 and 1817 on November 4, 2008 for Refuel 16. There have been no other
outages subsequent to Refuel 16 when the plant has entered MODE 4.
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3. EVENT DESCRIPTION:

On January 22, 2010, Nuclear Oversight identified an adverse condition pertaining to MODE 4
ECCS procedural guidance. Specifically, off normal procedure OTO-BB-00010, SHUTDOWN
LOCA, did not instruct operators to align the RHR cross-tie valves (EJHV8716A/B) to supply
flow to each of the four (4) RCS cold leg injection nozzles in the event of a LOCA.

Callaway Technical Specifications require one train of ECCS to be OPERABLE in MODE 4. A
note provided in T/S 3.5.3 states, “An RHR subsystem may be considered OPERABLE during
alignment and operation for decay heat removal, if capable of being manually realigned to the
ECCS mode of operation.” In addition, the Bases for T/S 3.5.3 state, “During an event requiring
ECCS actuation, a flow path is required to provide an abundant supply of water from the RWST
to the RCS via the ECCS pumps and their respective supply headers to each of the four cold
leg injection nozzles. In the long term, this flow path may be switched to take its supply from
the containment sump and to deliver its flow to the RCS hot and cold legs.”

During plant shutdown, when the plant enters MODE 4 (with the reactor subcritical and T-ave
between 200° F and 350° F), one RHR train is typically aligned in the shutdown cooling mode to
facilitate RCS cooldown. In this alignment, the RHR pump and heat exchanger are aligned to
take suction from the RCS and return cooled flow to the RCS. Due to industry-identified
concerns about the potential effects of a loss of RCS subcooling, the RHR shutdown cooling
loop is isolated such that heat-up of the suction side is avoided by closing the cross-connect
valves between the two trains. (The cross-connect valves are maintained open during MODES
1, 2, and 3 to support ECCS requirements for those modes during which both trains of ECCS
are required per T/S 3.5.2, “ECCS - Operating.”) Thus, after MODE 4 is entered, one RHR
train is typically placed in a shutdown cooling alignment while the other train is in an ECCS
standby alignment. The latter is typically credited to meet the RHR ECCS requirement of T/S
3.5.3. However, the RHR train in its shutdown cooling mode may alternately be credited to
meet the one-train RHR ECCS requirement as long as the train is capable of being manually
realigned below the appropriate temperatures to the ECCS mode in the event of a LOCA per
the Note in T/S 3.5.3 as mentioned above.

Various plant procedures prescribe system alignments that will meet the requirements for the
many operating conditions the plant could encounter. These include normal, off normal and
emergency operating procedures. Off normal procedure OTO-BB-00010, issued on October
10, 2008, was intended to provide specific guidance for responding to a leak or break in the
RCS during MODE 4. As such, it included guidance for alignment of the ECCS to provide
sufficient injection to mitigate such a condition, starting from a normal MODE 4 operating
alignment (including having one RHR train in the shutdown cooling mode). However, the
procedure did not provide specific guidance for plant operator actions that would ensure RHR
injection into the RCS via all four cold leg nozzles in the event of a LOCA. In particular, it did
not include a step for opening (or ensuring the opening) of the cross-tie valves (EJHV8716A/B)
so that the discharge of a single RHR pump could be aligned to all four cold legs for ECCS
injection.
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Although plant operators would still have had the ability to manually open the RHR cross-tie
valves during a LOCA in MODE 4, there was no explicit procedural guidance to do so by OTO-
BB-00010, Rev 0. Without such guidance, it must be concluded that the low-head ECCS
requirement for mitigation of a LOCA in MODE 4, as required by T/S 3.5.3, could not be met.

Procedure guidance to OTO-BB-00010 Rev 0, SHUTDOWN LOCA, is currently under review as
part of the cause evaluation. However, this will not impact the reporting requirements for the
event, because the plant has not been in MODE 4 in the past 3 years other than Refueling
outages.

4. ASSESSMENT OF SAFETY CONSEQUENCES:

Due to the stable conditions associated with operation in MODE 4 and the low probability of a
large break LOCA (LBLOCA) during this mode, the Callaway Plant ECCS is only required to be
capable of being aligned per T/S 3.5.3 to mitigate the consequences of a small break LOCA
(SBLOCA). There is no plant specific analysis described in the Callaway Final Safety Analysis
(FSAR) for a SBLOCA in MODE 4. However, the event may be considered bounded by the
pressure dependent LOCA analysis performed for MODES 1, 2, and 3 as modified by the
provision for requiring the availability of only one ECCS train having one high-head and low-
head ECCS pump to supply borated water from the Refueling Water Storage Tank (RWST) to
the four Reactor Coolant System (RCS) cold-leg injection nozzles.

The absence of written procedural guidance to align low-head pump discharge flow to all four
cold-leg injection nozzles has been reviewed and concluded to have low nuclear safety
significance based on the following reasons:

1) In MODE 4, all ECCS subsystems are typically available during plant shutdown
because they would all have been required to be operable when the plant was in
MODES 1, 2, and 3 (and they would remain available as the plant transitions into
MODE 4 as part of the plant shutdown). They are also available in MODE 4 during
plant startup as the plant is about to enter MODE 3 when the subsystems must be
made operable for entry into that mode. During the periods in Refuel Outages 15 and
16 when the plant transitioned into MODE 4, high-head and intermediate-head ECCS
pump functionality was available and credited in the shutdown risk assessments.

2) Notwithstanding the requirements of T/S 3.5.3, the written procedural guidance
available to plant operators provided direction to utilize all available ECCS (high-head,
intermediate-head, and low-head, as needed) for mitigation of a LOCA in Mode 4.
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5. REPORTING REQUIREMENTS:

This LER is submitted pursuant to 10 CFR 50.73(a) (2) (i) (B) as a condition prohibited by the
Technical Specifications. OTO-BB-00010 Rev 0, SHUTDOWN LOCA, did not provide adequate
guidance for ensuring the capability of the low-head ECCS subsystem (RHR) to perform its
required function per T/S 3.5.3, i.e., the capability to inject into the RCS via all four cold leg
nozzles as described in the bases for T/S 3.5.3.

This LER is also submitted pursuant to 10 CFR 50.73 (a) (2) (v) (D) as an event or condition
that could have prevented fulfillment of a safety function because of a procedural deficiency.
OTO-BB-00010, SHUTDOWN LOCA, did not contain sufficient procedural guidance to ensure
proper lineup of the RHR subsystem for its required ECCS function in MODE 4. Without
proper, specific procedural guidance, it cannot be concluded that the required low-head ECCS
function would have been fulfilled, regardless of whether adequate ECCS flow to the RCS
would have been provided by other means (such as by the required high-head pump) in the
event of a MODE 4 LOCA.

6. CAUSE OF THE EVENT:
The Root Cause for this event is still under investigation. However, the main causal factor was
found to be inadequate written instructions for ensuring the ECCS RHR subsystem could be
aligned to mitigate the consequences of a postulated LOCA during MODE 4 operation, as
required by T/S 3.5.3.

7. CORRECTIVE ACTIONS:

As corrective action, OTO-BB-00010, is being revised to ensure that the required RHR low-
head ECCS subsystem is capable of being aligned to inject into the RCS as an injection
source via the four cold leg injection nozzles when plant conditions necessitate.

8. PREVIOUS SIMILAR EVENTS:

On May 30, 1985, Callaway Plant Licensee Event 85-027-01 reported a violation of Technical
Specification 3.5.2 while in MODE 1 and at 100% power. During the performance of a
surveillance, to verify Residual Heat Removal (RHR) pump ‘A’ operability, two of the four
Reactor Coolant System Cold leg injection pathways were isolated. The plant Safety Analysis
assumed four (4) leg injection from RHR.
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