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Subject: Denial of NCV 05000354/2014003-01, Inadequate Procedural Guidance 
for Responding to an Internal Flooding Event in the HPCI and RCIC 
Rooms 

Reference: Hope Creek Generating Station Unit 1 - NRC Integrated Inspection Report 
05000354/2014003 

By letter dated July 28, 2014 (Reference) the U.S. Nuclear Regulatory Commission 
(NRC) issued Inspection Report 05000354/2014003 concerning the April 1 through 
June 30, 2014, Integrated Inspection conducted at Hope Creek. 

The inspection report identified a Green non-cited violation (NCV) of Technical 
Specification 6.8.1.a, "Procedures" asserting that site procedures could potentially 
complicate an internal flooding event and adversely affect assumptions in Hope Creek's 
flood design. The enclosure to this letter provides Hope Creek's response denying the 
NCV. 

There are no regulatory commitments associated with this submittal. If you have any 
questions, please contact Ms. Susan D. Simpson at (856) 339-1224. 

Sincerely, 

�J}�� 
Paul J. Davison 
Site Vice President - Hope Creek 

Enclosure 
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Acting Regional Administrator, Region I 

U.S. Nuclear Regulatory Commission 
2100 Renaissance Blvd, Suite 100 
King of Prussia, PA 19406-2713 

Ms. C. J. Sanders, Project Manager - Hope Creek 
U.S. Nuclear Regulatory Commission 
One White Flint North 
Mail Stop 7 G13 
Washington, DC 20555-0001 

NRC Senior Resident Inspector - Hope Creek (X24) 

Mr. P. Mulligan, Manager IV 
Bureau of Nuclear Engineering 
PO Box 415 
Trenton, NJ 08625 

Hope Creek Commitment Coordinator (H02) 

Corporate Commitment Coordinator (N21) 
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Inspection Report NCV Discussion 

Introduction. The inspectors identified a Green NCV of TS 6.8.1.a, "Procedures" because PSEG 
procedures HC.OP-AR.ZZ-0006 and HC.OP-AR.ZZ-0022 could potentially complicate an 
internal flooding event and adversely affect assumptions in Hope Creek's flood design. 
Specifically, the procedures did not ensure operator response would not communicate the HPCI 
and RCIC watertight rooms and potentially render two safety-significant single train systems 
inoperable. 

Description. During a review of flood protection measures for the 54 foot elevation of the reactor 
building, inspectors questioned whether execution of flooding procedures could impact the 
assumption of the flood analysis, which assumes that the 'A', 'B', and 'C' RHR pump rooms, the 
HPCI pump and turbine room, and the RCIC pump and turbine room are protected. Specifically, 
inspectors determined that in response to a room flooding alarm, the procedures directed 
operators to enter the rooms to investigate the flooding and assess the extent of flooding, an 
action which could allow communication between two watertight rooms. 

Hope Creek's UFSAR section 3.6, "Protection Against Dynamic Effects Associated with the 
Postulated Rupture of Piping," states in part that, "The postulated failure of a moderate energy 
line can at most affect only the operations of one train of a redundant safety-related system due 
to the provisions for physical separation of redundant trains." Inspectors reviewed procedural 
actions that would be taken in response to flood alarms for the HPCI pump and turbine room 
(Room 4111) and the RCIC pump and turbine room (Room 4110). Th.e alarm response 
procedures for the HPCI and RCIC room flood alarms direct operators to dispatch an equipment 
operator to the applicable room to investigate and confirm the floor level alarm and enter 
HC.OP-EO.ZZ-0103/4, "Reactor Building and Radioactive Release Control." HC.OP-EO.ZZ-
0103/4 provides an entry condition of any reactor building room floor level above 1 inch, which 
is also the setpoint of the level alarm. The procedure directs operators to use all available sump 
pumps and isolate all systems discharging into the room. 

Since the procedures direct operators to investigate and confirm flooding, the inspectors 
assessed the ability of operators to enter the room without affecting equipment in an adjacent 
room. Each of the ECCS/RCIC rooms are separated by large watertight doors with no window 
or portal to monitor conditions on the other side of the door without opening the door. The 
inspectors noted that the alarm response procedures for a high level alarm in the 'A' and 'B' 
RHR pump rooms direct control room operators to dispatch an equipment operator to enter the 
RHR pump rooms at their upper levels (77 foot elevation) to determine the cause of the alarm. 
This procedural direction would prevent flood propagation to the adjacent HPCI and RCIC 
electrical rooms. 

The HPCI and RCIC rooms are located next to one another and are connected by a watertight 
door. For a flood in the HPCI room, since both doors to the room open into the adjacent rooms 
(i.e., water pressure would aid in opening the door), once the door was unlatched, the water 
would force the door open and flood the adjacent room. The inspectors noted that the alarm 
response procedures for potential flooding in the HPCI and RCIC rooms do not provide direction 
on where to access the HPCI and RCIC rooms when investigating for a potential flood condition. 
Therefore, when executing the procedure to respond to flooding in the HPCI room, operators 
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could propagate an internal flood to two watertight rooms if they were to access the HPCI room 
through the door connecting HPCI and RCIC. 

The inspectors interviewed the Hope Creek emergency operating procedure (EOP) coordinator 
regarding operator actions in response to indications of a flood in the HPCI and RCIC rooms 
and the HC.OP-EO.ZZ-0103/4 procedure. Interviews with the EOP coordinator indicated that 
operator knowledge would ensure proper access to the HPCI and RCIC rooms when 
investigating a potential flood. However, no operator training could be found that specified that 
operators should not access the HPCI and RCIC rooms using the connecting watertight door 
when responding to a potential flood condition. 

The inspectors interviewed a senior reactor operator and two equipment operators about their 
response to alarms for a potential flood in the HPCI room. The senior reactor operator did not 
indicate that he would direct which door to access the HPCI room. The equipment operators 
indicated that they would access the HPCI room from the door to the RCIC room because the 
floor drains in the RCIC room would better drain any flood water. 

In the absence of further engineering evaluation, there was reasonable doubt of the operability 
of the HPCI and RCIC systems. Specifically, internal flood propagation from the design internal 
flood in the HPCI room could result in a water level that calls the operability of RCIC into 
question. PSEG plans to perform a detailed technical evaluation to evaluate the impact of 
internal flood propagation in the HPCI and RCIC rooms in response to the inspectors' questions 
(Order 70167153). PSEG entered the issue into the CAP as NOTFs 20646334, 20646335, and 
20653586. PSEG's corrective actions include a planned revision of the annunciator response 
procedures and issuance of a standing order to the Operations department staff. 

Analysis. The inspectors determined that PSEG's failure to provide adequate procedural 
guidance to respond to a HPCl/RCIC room flood alarm was a performance deficiency that was 
within PSEG's ability to foresee and correct, and should have been prevented. The performance 
deficiency is more than minor because it was associated with the procedure quality attribute of 
the Mitigating Systems cornerstone, and adversely affected the cornerstone objective to ensure 
the availability, reliability, and capability of systems that respond to initiating events to prevent 
undesirable consequences (i.e., core dama·ge). Specifically, PSEG procedures HC.OP-AR.ZZ-
0006 and HC.OP-AR.ZZ-0022 could potentially complicate an internal flooding event and 
adversely affect assumptions in Hope Creek's flood design, since the procedures did not ensure 
operator response would not communicate the HPCI and RCIC watertight rooms and potentially 
render multiple trains of safety-related SSCs inoperable. This performance deficiency was also 
similar to examples 3.j and 3.k of NRC IMC 0612, Appendix E, in that communicating the two 
watertight rooms created a reasonable doubt of operability of the RCIC system. PSEG plans to 
perform a detailed technical evaluation to evaluate the impact of internal flood propagation in 
the HPCI and RCIC rooms. The finding was evaluated in accordance with Exhibits 2 and 4 of 
NRC IMC 0609, Appendix A, "The SOP for Findings At-Power," dated June 19, 2012. Since 
opening the watertight door during an internal flooding event could bypass the flood protection 
feature and potentially degrade two or more trains of a multi-train system or function, a detailed 
risk assessment was performed. 

The condition was modeled using the Hope Creek SPAR model version 8.18 along with 
SAPHIRE version 8.09. As a bounding analysis, the condition was assumed to exist for greater 
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than one year and the flooding was assumed to require a reactor shutdown, which results in a 
plant transient with failure of HPCI and RCIC due to flood impacts. The flooding initiating event 
frequency was derived from the Hope Creek Internal Flood Report, HC-PRA-012, Revision 2. 
The resulting change in core damage frequency was substantially less than 1 E-7. The dominant 
sequences included a transient with a failure to depressurize along with RCIC and HPCI 
failures. Since the change in core damage frequency was sufficiently low, no further evaluation 
for large early release was required. 

The inspectors determined that the finding had a cross-cutting aspect in the Human 
Performance area associated with Training, in that PSEG did not provide adequate training and 
ensure knowledge transfer to maintain a knowledgeable, technically competent workforce and 
instill nuclear safety values. Specifically, operator training did not ensure operator response to 
internal flooding would not communicate the HPCI and RCIC watertight rooms and potentially 
render multiple trains of safety-related SSCs inoperable. [H.9]. 

Enforcement. TS 6.8.1.a, "Procedures and Programs," requires in part, that written procedures 
recommended in Appendix A of Regulatory Guide (RG) 1.33, Revision 2, shall be established, 
implemented, and maintained. RG 1.33, Revision 2, Appendix A, Section 5, requires that each 
safety-related annunciator should have its own written procedure, which should normally contain 
the immediate operation action. PSEG procedures HC.OP-AR.ZZ-0006 and HC.OP-AR.ZZ-
0022 provide direction for operator response to indications of high level in the HPCI and RCIC 
rooms. Contrary to the above, until implementation of Operations Department Standing Order 
2014-26 on May 24, 2014, PSEG procedures HC.OP-AR.ZZ-0006 and HC.OP-AR.ZZ-0022 
were inadequate in that actions directed in the procedures could complicate an internal flooding 
event and potentially adversely affect assumptions in Hope Creek's flood design. In addition to 
entering the issue into the CAP as NOTFs 20646334, 20646335, and 20653586, PSEG's 
corrective actions include a planned revision of the annunciator response procedures and 
issuance of a standing order to the Operations department staff. Because this violation was of 
very low safety significance (Green), and PSEG entered this issue into their CAP, this violation 
is being treated as an NCV, consistent with Section 2.3.2 of the Enforcement Policy. (NCV 
05000354/2014003-01, Inadequate Procedural Guidance for Responding to an Internal 
Flooding Event in the HPCI and RCIC Rooms) 

Hope Creek Response 

PSEG denies that a performance deficiency existed and contends that an NCV should not have 
been issued. In the alternative, the NRC characterization of a performance deficiency that is 
more than minor cannot be substantiated. 

Basis for Denial 

PSEG alarm response procedures comply with the guidance in Regulatory Guide 1.33 contrary 
to the assertion in the Enforcement discuss.ion of the NCV. PSEG acknowledges the guidance 
in alarm response procedure HC.OP-AR.ZZ-0006, Revision 25 could be enhanced to preclude 
an operator from accessing the HPCI or RCIC rooms through the adjoining watertight door if 
one of the rooms is flooded. While the alarm procedure enhancement is being processed, an 
Operations Department standing order is in place. However, PSEG notes that there is no 
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industry guidance or regulation that requires the level of detail being added via the 
enhancement. Field operators would be briefed by a licensed senior reactor operator prior to 
being dispatched to respond to an alarm. At no time during the consideration of a procedure 
enhancement was there any doubt of operability of either HPCI or RCIC. Therefore, PSEG 
does not believe that a performance deficiency exists. 

It should be noted that Emergency Operating Procedures (EOPs) provide methods to mitigate 
the room flooding. EOP-103/4 (HC.OP-EO.ZZ-103/4, Reactor Building and Radioactive Release 
Control) provides guidance to the operators in the event of room or area flooding. One of the 
entry conditions for EOP-103/4 is 1 inch of water (Maximum Normal Operating Floor Level) in 
the HPCI room or RCIC room. The EOP response includes restoring and maintaining water 
level using sump pumps, and progresses to plant shutdown or recirculation pump runback and 
manual scram depending on the number of affected areas. 

A technical evaluation was conducted to assess the impact of flood water entering from one 
room into another and consequently the operability of the HPCI and RCIC systems. Two 
scenarios were evaluated. In the first scenario, the adjoining door between the HPCI and RCIC 
rooms is opened when the HPCI room is already flooded due to a Moderate Energy Line Break 
(MELB) of 30 minute duration. In the second scenario, the adjoining door between the HPCI and 
RCIC rooms is opened when the RCIC room is already flooded due to a Moderate Energy Line 
Break of 30 minute duration. 

Conservative assumptions made for the evaluations include: 
• EOP response is not credited. 
• No credit is taken for the drains in the rooms being flooded by opening the doors (i.e. if 

the HPCI room is flooded and the door is opened into the RCIC room, no credit is taken 
for the drains in the RCIC room; and vice versa). 

• The door between the HPCI and RCIC rooms opens towards the RCIC room. For the 
scenario where the RCIC room is flooded, the static head from the flood would provide a 
force that would challenge the operator's ability to open the door. For conservatism, the 
evaluation assumed that the door could be opened. 

The evaluation calculated the maximum flood height in the rooms after equalization through the 
adjoining doors, after a MELB in the HPCI room. The resulting flood level in the two rooms 
would be 1.51 feet. The equipment within 1.51 feet of the RCIC room floor was evaluated, and it 
was determined that submergence of this equipment would not adversely challenge the 
operability of the RCIC system. Therefore, the RCIC system would continue to perform its 
required design function. 

If there were a moderate energy line break in the RCIC room that caused the room to flood and 
then the watertight door between the HPCI and RCIC rooms was opened, the resulting flood 
level in the two rooms would be 0.419 feet. The only equipment within 0.419 feet of the floor is 
cables which penetrate the room. These cables were evaluated, and it was determined that their 
submergence would not adversely challenge the operability of the HPCI system. Therefore, the 
HPCI system would continue to perform its required design function. 

Based on the results of the technical evaluation, PSEG does not agree that Hope Creek 
procedures could potentially complicate an internal flooding event and adversely affect 
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assumptions in Hope Creek's flood design. The hypothetical question raised by NRC did not 
impact the conclusions of the internal flood design basis. PSEG believes the alleged 
performance deficiency was not more than minor because it could not adversely affect the 
cornerstone objective of the Mitigating Systems Cornerstone to ensure the availability, reliability, 
and capability of systems that respond to initiating events to prevent undesirable consequences. 
We also note that RCIC is not a redundant safety system for HPCI. HPCI is a single train safety 
system. As is directed in the EOPs, the Automatic Depressurization System (ADS) in 
combination with the Low Pressure ECCS systems (LPCI and Core Spray) provide the backup 
to HPCI. 

Additionally, in the Analysis section of the NRC Integrated Inspection Report for this non-cited 
violation, the performance deficiency is characterized as similar to examples 3.j and 3.k of NRC 
Inspection Manual Chapter 0612, Appendix E. Section 3 of NRC IMC 0612, Appendix E, "Non
significant Dimensional, Time, Calculation, or Drawing Discrepancies," does not apply for this 
performance deficiency. 

• Both of these examples center on performance deficiencies involving flawed 
calculations/analysis. Example 3.j has a non-conservative input into a calculation and 
example 3.k. has a wrong assumption in an analysis. 

• The PSEG performance deficiency was characterized by the NRC as a "failure to 
provide adequate procedural guidance to respond to a HPCl/RCIC room flood alarm." 
Although a technical evaluation was performed in response to the NRC question, the 
performance deficiency does not involve a calculation/analysis. 

• The hypothetical question did not raise a reasonable doubt of operability since 
emergency operating procedures are in place to assess the room flooding well before 
significant water level in the room is reached. 

• The level of detail in the alarm response procedures for room flooding alarms is 
consistent with industry standards and with response procedures for other room alarms 
such as fire alarms. 

• The NRC's determination that the alarm response procedures are inadequate is based 
only on operator responses to questions about a hypothetical scenario. Entry into the 
HPCI or RCIC room in response to a room flooding alarm is not a time critical action. 
Entry would occur at the direction of the Control Room Supervisor (CRS) or Shift 
Manager (SM), in accordance with the alarm response procedure and would be 
controlled to ensure personnel and equipment safety. 

While we do not agree that this situation is similar to these examples, we do believe that the 
rationale for the performance deficiency being not more than minor applies. The rationale for 
being more than minor states: 

"If the engineering calculation error results in a condition where there is now a 
reasonable doubt on the operability of a system or component, or if significant 
programmatic deficiencies were identified with the issue that could lead to worse errors if 
uncorrected." 

In this case, the technical evaluation concludes there is no impact to the operability of RCIC 
when the HPCI room is flooded, and vice versa; therefore, there is no reasonable doubt of the 
operability of the system affected by opening the adjoining door. 
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Therefore, PSEG contends that the NRC identified performance deficiency, if it existed, is not 
more than minor. 

The basis for the cross-cutting aspect of Human Performance - Training [H.9] is not clear. 
Training is provided for alarm response procedures and EOPs to ensure the plant is operated 
within the bounds of the design and licensing basis. There are no requirements for procedures 
to contain the level of detail that this NRC NCV implies. No specific training deficiency has been 
identified. If it is determined that there is a performance deficiency, it would not be more than 
minor and would not have an associated cross-cutting aspect. 

Summary 

PSEG denies that there was a performance deficiency. The procedure guidance in the existing 
PSEG alarm response procedures is adequate and is consistent with the level of detail in other 
alarm response procedures. The technical evaluation concluded that there was no safety 
significance to flooding an adjacent room (i.e., no failure of RCIC due to a HPCI room flood and 
vice versa); if the NRC determines that the performance deficiency remains, the performance 
deficiency is not more than minor. Therefore, an NCV should not have been issued. 


