August 12, 1999
Mr. M. Wadley
President, Nuclear Generation
Northern States Power Company
414 Nicollet Mall
Minneapolis, MN 55401
SUBJECT:

PRAIRIE ISLAND INSPECTION REPORT 50-282/99006(DRP);
50-306/99006(DRP)

Dear Mr. Wadley:
On July 20, 1999, the NRC completed an inspection at your Prairie Island Nuclear Generating
Plant. The results of this inspection were discussed with Mr. D. Schuelke and other members of
your staff. The enclosed report presents the results of that inspection.
The inspection was an examination by the resident inspectors of activities conducted under your
license as they relate to reactor safety, verification of performance indicators, event followup,
and to compliance with the CommissionZs rules and regulations and with the conditions of your
license. Within these areas, the inspection consisted of a selective examination of procedures
and representative records, observations of activities, and interviews with personnel.
Based on the results of this inspection, one issue related to the potential effect of a high-energy
line break on control room habitability caused by a broken door was initially evaluated under the
risk significance determination and was found to have potential safety significance. This issue
has been entered into your corrective action program. Our final risk estimation will be
documented in a future inspection report. In addition, one issue related to improperly secured
Unit 1 containment sump hatches was categorized as being of low risk significance, although
regulatory requirements were violated. Therefore, one non-cited violation (NCV), consistent with
Appendix C of the Enforcement Policy, was identified. This issue has been entered into your
corrective action program. These two issues are listed in the enclosed summary of findings and
are discussed in the report.
The NCV discussed above is described in the subject inspection report. If you contest the
violation or severity level of the NCV, you should provide a response within 30 days of the date
of this inspection report, with the basis for your denial, to the Nuclear Regulatory Commission,
ATTN: Document Control Desk, Washington, DC 20555-0001, with copies to the Regional
Administrator, Region III, the Director, Office of Enforcement, United States Nuclear Regulatory
Commission, Washington, DC 20555-0001, and the NRC Resident Inspectors at the Prairie
Island facility.
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In addition to the above, the inspection included a review and evaluation of the first quarter of
1999 Performance Indicators. All Performance Indicators were green with the exception of the
Unit 2 Performance Indicator for Safety System Functional Failures which was reported to be
white with six failures in the most recent four quarters. The indicator would have been white
from the first quarter of 1998 based on the historic data submitted with the first pilot plant
Performance Indicator submittal. Of the six failures counted in the first quarter of the 1999
Performance Indicators submittal, five involved 10 CFR Part 50, Appendix R, fire protection
issues discovered in the second and third quarters of 1998. Those issues were all extensively
evaluated by the NRC in its fire protection functional inspection as discussed in Inspection
Report 50-282/98016(DRS); 50-306/98016(DRS). The NRC resolved the enforcement aspects
of the issues as discussed in a letter to you from the Regional Administrator, NRC Region III,
dated March 30, 1999 (EA 98-526). The NRC assessed the issues during the Plant
Performance Review as reported in a letter to you from the Director of Reactor Projects, NRC
Region III, dated March 26, 1999. The NRC plans no additional actions or inspections beyond
the baseline inspection program because of those issues.
In accordance with 10 CFR 2.790 of the NRC's "Rules of Practice," a copy of this letter, its
enclosure, and your response, if you choose to provide one, will be placed in the NRC Public
Document Room.
Sincerely,

/s/ R. D. Lanksbury
Roger Lanksbury, Chief
Reactor Projects Branch 5
Docket Nos. 50-282; 50-306
License Nos. DPR-42; DPR-60
Enclosure:

Inspection Report 50-282/99006(DRP);
50-306/90006(DRP)

cc w/encl:

Site General Manager, Prairie Island
Plant Manager, Prairie Island
S. Minn, Commissioner, Minnesota
Department of Public Service
State Liaison Officer, State of Wisconsin
Tribal Council, Prairie Island Dakota Community
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SUMMARY OF FINDINGS
Prairie Island Nuclear Generating Plant, Units 1 & 2
NRC Inspection Report 50-282/99006(DRP); 50-306/99006(DRP)
The report covers a 7-week period of resident inspection.
Inspection findings were assessed according to potential risk significance, and were assigned
colors of green, white, yellow, or red. Green findings were indicative of issues that, while not
necessarily desirable, represent little risk to safety. White findings would indicate issues with
some increased risk to safety, and which may require additional NRC inspections. Yellow
findings would be indicative of more serious issues with higher potential risk to safe performance
and would require the NRC to take additional actions. Red findings represent an unacceptable
loss of margin to safety and would result in the NRC taking significant actions that could include
ordering the plant shut down. The findings, considered in total with other inspection findings and
performance indicators, will be used to determine overall plant performance.
Cornerstone: Mitigating Systems
>

To Be Determined. The licensee identified that a door into the 122 control room
chiller room was broken in such a way that it may have opened during a highenergy line break and resulted in an adverse environment in the control room
chiller rooms and the control room itself. During an accident such as a steam
break on either unit, the control room may have had to be abandoned and
equipment operated from the control room may have failed or spuriously
actuated. The inspectors performed a preliminary risk estimation in accordance
with Phase 2 of the Significance Determination Process and determined that the
issue was potentially risk significant and was assigned to both units. The final
risk estimation will be conducted in accordance with Phase 3 of the Significance
Determination Process and documented in a future inspection report.
(Section 4OA3)

>

Green. During Unit 1 full power operations, the inspectors identified that two
personnel access hatches to sump C, located directly under the reactor vessel,
were not properly secured in the partially open position, as described in the
Prairie Island Individual Plant Examination, NSPLMI-94001, Revision 1. A risk
determination of this finding was performed by region- and headquarters-based
risk analyst specialists. They determined that the small change in the
containment early release frequency due to this issue did not impose a significant
increase in risk. The inspectors identified a Non-Cited Violation, assigned to Unit
1, regarding improper procedure implementation. (Section 1R04.1)

>

Performance Indicator Verification. The inspectors identified that the licensee
had failed to count two reportable safety system failures in its performance
indicator report submitted in May 1999. The licensee corrected the error in its
June 1999 submittal and the additional failures caused that performance indicator
for the first quarter of 1999 to change from the green band into the white band for
Unit 2. The finding was assigned to both units. (Section 4OA2)
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Report Details
During this inspection period, both units operated at or near full power except that Unit 2 was
brought to about 40 percent power on June 4, 1999, for turbine valve testing and work on the
condenser and cooling towers. The unit was returned to full power on June 6, 1999.
1.

REACTOR SAFETY
Cornerstones: Initiating Events, Mitigating Systems, and Barrier Integrity

1R01 Adverse Weather
a.

Inspection Scope
The inspectors observed the performance of the licenseeZs inspection in accordance with
Surveillance Procedure (SP) 1039, ^Tornado Hazard Monthly Site Inspection,] Revision
5. The inspectors also conducted a document review of Periodic Test Procedure 1636,
^Summer Plant Operation,] Revision 4.

b.

Observations and Findings
There were no findings identified and documented during this inspection.

1R03 Emergent Work
a.

Inspection Scope
By attending the shift crew briefs, daily plant staff meetings, and weekly work planning
meetings, the inspectors reviewed how the following emergent work was evaluated and
incorporated into the maintenance schedule:

b.

>

Work Order (WO) 9905963, ^Stem Collar Clamp Unscrewing on CV-31136,
22 Steam Generator Feedwater Regulating Valve];

>

WO 9901678, ^Seal Leak and High Vibration on Bearing Housing on
21 Containment Spray Pump];

>

WO 9907731, ^Perform As-Found Test/Inspection of SA-56-4];

>

WO 9907733, ^Test and Install New Valve SA-56-4];

>

WO 9907740, ^Relief Lifting on 22 Diesel Driven Cooling Water Pump Starting
Air]; and

>

SP 1106B, ^22 Diesel Driven Cooling Water Pump Test,] Revision 53.

Observations and Findings
There were no findings identified and documented during this inspection.

3

1R04 Equipment Alignment
.1

Containment Sump C Hatches

a.

Inspection Scope
During an at-power containment entry, the inspectors reviewed the status of selected
equipment which would contribute to the mitigation of containment damage following a
core damaging event.

b.

Observations and Findings
The inspectors discovered that the configuration of the Unit 1 containment sump C
hatches was not being properly controlled, resulting in a small increase in the risk of
containment early release following a postulated core damaging event.
On June 15, 1999, the inspectors observed that the bolts used to partially block open the
two personnel access hatches to sump C, the area located directly under the Unit 1
reactor vessel, were not properly held in place. As described in the Prairie Island
Individual Plant Examination (IPE), NSPLMI-94001, Revision 0, Prairie Island operated
with these hatches partially blocked open to provide a flowpath from the containment
floor to the reactor cavity, through openings in the in-core instrument tunnel. In a postaccident scenario, the flooding of the reactor cavity facilitated direct cooling of the reactor
vessel in order to prevent vessel failure after core melt, and also cooled the containment
floor and corium debris to prevent basemat failure in case the vessel did fail. Since the
bolts were not securely held in place, there was a high probability that under loss of
coolant accident conditions the hatches would have closed, potentially impacting the
failure of the both the reactor coolant system and containment boundaries. The most
recent manipulation of the hatch bolts had been near the end of the Unit 1 refueling
outage. Since Unit 1 started up from that outage on May 29, 1999, and the discrepancy
was corrected on June 15, the exposure time for this finding (the length of time that this
condition existed) was approximately 18 days.
A risk determination of the impact of this issue on the Unit 1 containment was conducted
by regional and headquarters-based risk analyst personnel. The effects of a dry reactor
cavity or a wet reactor cavity were evaluated with respect to containment failure
mechanisms such as high pressure melt ejection, core/concrete interactions, and direct
containment heating. The assessment concluded that, although there was a change in
the Prairie Island early release frequency due to this finding, the change was small and
the configuration with the improperly secured hatch bolts did not impose any significant
increase in risk. Therefore, this issue was determined to be within the licensee response
band (green).
The inspectors determined that a contributing factor to the improperly secured bolts was
that the safeguard hold (equipment) tagging process was not implemented properly.
During the same Unit 1 at-power containment inspection, the inspectors identified that
the two sump C access hatch safeguards hold cards (cards 1-197 and 1-198) were not
hung in a manner that would have prevented the movement of the hatch blocking bolts
for either of the hatches. On one of the hatches, one of the blocking bolts was not even
engaged with the access hatch. The inspectors brought these discrepancies to the
attention of an operator who, in coordination with the shift supervisor, properly secured
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the blocking bolts for each access hatch and correctly positioned the safeguard hold
tags.
Through further discussions with operations and engineering department personnel, the
inspectors determined that there was some confusion concerning the reason the sump C
access hatches were required to be partially blocked open and on how to properly hang
Safeguard Hold Tags 1-197 and 1-198 to ensure that the hatches were blocked open as
required. In response to a previous error involving Tag 1-198 (discussed in Inspection
Report 50-282/99004(DRP); 50-306/99004(DRP)), the licensee began the engineering
work for modification of the hatches to prevent recurrence of this problem. This
modification had not yet been installed.
Technical Specification 6.5.A required that integrated and system procedures for normal
reactor startup, operation, and shutdown of the reactor and all systems and components
involving nuclear safety of the facility be prepared and followed. Contrary to the
requirements of TS 6.5.A, during full power operation of Unit 1, the licensee failed to
control the position, status, and logging of Safeguards Hold Tags 1-197 and 1-198, in
accordance with procedure SWI O-3, Steps 5.2 and 6.1. This violation is being treated
as a Non-Cited Violation (NCV), consistent with Appendix C of the NRC Enforcement
Policy (50-282/99006-01(DRP); 50-306/99006-01(DRP)). This issue was in the
licenseeZs corrective action program and was being tracked as Issue Number 19991957.
There were no findings identified and documented during a similar inspection of the
Unit 2 sump C hatches on June 23, 1999.
.2

D1 Emergency Diesel Generator

a.

Inspection Scope
On June 28, 1999, the licensee removed the D2 emergency diesel generator from
service for preplanned on-line maintenance. During the time that the D2 diesel was outof-service, the inspectors reviewed all open work orders and performed a train walkdown
of the D1 emergency diesel generator, 4160-volt bus 15, and the control room G panel.

b.

Observations and Findings
There were no findings identified and documented during this inspection.

1R05 Fire Protection
a.

Inspection Scope
The inspectors walked down the following risk significant plant areas looking for any fire
protection issues:
>

auxiliary feedwater pump rooms and

>

Units 1 and 2 emergency diesel generator rooms.
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b.

Observations and Findings
There were no findings identified and documented during this inspection.

1R09 Inservice Testing
a.

Inspection Scope
The inspectors observed the performance of and/or conducted a document review of the
following inservice testing activities for pumps and valves:

b.

>

SP 2100, ^21 Motor Driven AFW [Auxiliary Feedwater ] Pump Monthly Test,]
Revision 53;

>

SP 1356, ^Thermal Barrier Check Valve Test,] Revision 3; and

>

SP 1355A, ^AFW Pumps Suction Check Valves Quarterly Function Test,]
Revision 1.

Observations and Findings
There were no findings identified and documented during these inspections.

1R10 Large Containment Valves
a.

Inspection Scope
The inspectors reviewed the containment venting at power process to determine if large
containment isolation valves were cycled at power to accomplish the task. The
inspectors also reviewed the control of containment integrity while the operators cycled
the Unit 1 containment vacuum breaker valves in accordance with SP 1130,
^Containment Vacuum Breakers Quarterly Tests,] Revision 30.

b.

Observations and Findings
There were no findings identified and documented during this inspection.

1R12 Maintenance Rule Implementation
a.

Inspection Scope
The inspectors reviewed the licensee implementation of the maintenance rule
requirements, including a review of scoping, goal setting and performance monitoring,
short-term and long-term corrective actions, and current equipment performance status,
for the following components and systems that had experienced recent performance
problems:

b.

>

instrument air system and

>

safeguards chilled water system.

Observations and Findings
6

There were no findings identified and documented during this inspection.
1R13 Maintenance Work Prioritization
a.

Inspection Scope
The inspectors reviewed the licenseeZs evaluation of plant risk and configuration control
associated with removing the 21 containment spray pump from service to
facilitate pump bearing and seal replacement.

b.

Observations and Findings
There were no findings identified and documented during this inspection.

1R15 Operability Evaluations
a.

Inspection Scope
The inspectors reviewed the following operability evaluations:

b.

>

Nonconformance Report 19991466, which discussed the 11 residual heat
removal pump operating in the alert range during the performance of Surveillance
Test Procedure 1092B, ^Safety Injection Check Valve Test (Head Off) Part B:
RWST [refueling water storage tank] Flow Path Verification,] Revision 9;

>

Nonconformance Report 19991823, which discussed the 11 boric acid storage
tank low-low level bistable 1LC-190C being found out-of-tolerance during the
performance of SP 1022;

>

Safety Evaluation 537, which discussed the fact that the as-built configuration of
the Units 1 and 2 reactor coolant pump supports differed from that described in
the Updated Safety Analysis Report, Section 4.3.3.1.2; and

>

Safety Evaluation 538, which discussed the operation of the Unit 1 reactor with a
clip spring located in the lower reactor vessel.

Observations and Findings
There were no findings identified and documented during this inspection.

1R16 Operator Workarounds
a.

Inspection Scope
The inspectors reviewed the following open operator workarounds (OWAs):
>

OWA 19950907, ^Unit 1 and Unit 2 Reactor Coolant System Vent System
Solenoid Valves Leak By Causing Alarm and Pressure Indications in the Control
Room];
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>

OWA 19991958, ^12 Battery Charger May Require Manual Restarting Following
Safety Injection Actuation];

>

OWA 19990774, ^Unit 2 Nuclear Steam Supply System Annunciator System
Routinely Generates Trouble Alarms Requiring the Operator to Exit the Control
Room]; and

>

OWA 19950902, ^Unit 1 and Unit 2 Component Cooling System Has Continuous
Cross-leakage due to Small Leakage Through Motor Valves.]

In addition to the evaluations performed for these OWAs, the inspectors discussed
routine plant evolutions with operators and observed common plant operations to
determine if there were any undocumented OWAs.
b.

Observations and Findings
There were no findings identified and documented during this inspection.

1R19 Post-Maintenance Testing
a.

Inspection Scope
The inspectors observed and reviewed the following post-maintenance tests:

b.

>

testing under Work Order 9901542 of newly installed control room ventilation
high-energy line break (HELB) isolation dampers CD-34146 and CD-34147;

>

testing in accordance with SP 1307, ^D2 Diesel Generator Fast Start Test,]
Revision 16 of the D2 emergency diesel generator following installation of two
new fuel oil injectors; and

>

testing of control room ventilation damper CD-34145, per Work Order 9905605,
following ^B] train electrical power cable separation of its actuating solenoid valve
SV-33705.

Observations and Findings
There were no findings identified and documented during this inspection.

1R22 Surveillance Testing
a.

Inspection Scope
The inspectors observed the performance of the following surveillance testing:

b.

>

SP 1218, ^Monthly 4KV [4 kilovolt] Bus 15 Undervoltage Relay Test,] Revision 22;

>

SP 1130, ^Containment Vacuum Breakers Quarterly Tests,] Revision 30; and

>

SP 1024, ^Refueling Water Storage Tank Level Functional Test,] Revision 14.

Observations and Findings
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There were no findings identified and documented during this inspection.
1R23 Temporary Plant Modifications

1.

Inspection Scope
The inspectors reviewed Temporary Modification 98T059. This temporary modification
removed the operating air to the temperature control valves for the residual heat removal
unit coolers 11, 12, 21, and 22, allowing continuous full flow of chilled water to the unit
coolers.

2.

Observations and Findings
There were no findings identified and documented during this inspection.

4.

OTHER ACTIVITIES

4OA2 PI Verification
a.

Inspection Scope
The inspectors reviewed the performance indicator data covering the time period from the
second quarter of 1997 through the first quarter of 1999 for safety system functional
failures reported by the licensee as part of its initial data submittal in May 1999.

b.

Observations and Findings
The inspectors noted that the licensee reported in the performance indicator data for the
third quarter of 1998 two safety system functional failures for each unit. However, the
licensee had issued four Licensee Event Reports (LERs) during the same quarter that
indicated potential safety system functional failures for both units in accordance with
10 CFR 50.73(a)(2)(v). The inspectors discussed the discrepancy with the licensee
engineer responsible for developing the performance indicator data and were told that
LERs 1-98-12, ^Fire Areas 58/73 Appendix R Safe Shutdown Analysis Issues,] and 1-9814, ^Fire Area 32 Appendix R Safe Shutdown Analysis Issues,] were not included in the
performance indicator data. The reason given was that the LERs indicated that only one
of two trains of safety systems were affected by the conditions described in the LERs.
The inspectors questioned whether the opposite train was protected or whether it could be
affected by the same fire. The licensee reviewed the LERs and determined that both
LERs should have been included in the performance indicator data for safety system
functional failures for both units.
The licensee corrected the error in its June 1999 performance indicator data submittal.
The correction affected the threshold for the first quarter of 1999 for Unit 2. The
originally reported number of safety system functional failures in the previous four
9

quarters was four (within the green licensee response band), but the corrected value was
six (within the white increased regulatory response band). This issue was considered a
finding assigned to both units.
The issues associated with LERs 1-98-12 and 1-98-14 had previously been assessed by
the NRC during its Fire Protection Functional Inspection as discussed in Inspection
Report 50-282/98016(DRS); 50-306/98016(DRS). Enforcement aspects of the issues
were resolved as discussed in a letter to the licensee from the Regional Administrator,
NRC Region III, dated March 30, 1999 (EA 98-526). The issues were assessed during
the NRCZs Plant Performance Review as reported in a letter to the licensee from the
Director of Reactor Projects, NRC Region III, dated March 26, 1999. Thus, the failure to
properly report the performance indicator data did not adversely affect the NRCZs ability
to assess licensee performance. Pending a final decision on how to resolve the failure to
properly report the performance indicator data this issue will be tracked as an unresolved
item (50-282/99006-02(DRP); 50-306/99006-02(DRP)).
The licensee had previously recognized that the proper classification of LERs had become
more important with the initiation of the performance indicator system. The licensee had
entered activities into its corrective action system to ensure that future LERs were more
specific in indicating whether the issue was a safety system functional failure in the
context of the performance indicators and whether the issue affected both units. The
inspectors verified that these action recommendations were in the licenseeZs corrective
action system, as Issue Numbers 19991278, 19991299, and 19991956.
4OA3 Event Follow-up
a.

Inspection Scope
On June 25, 1999, the licensee discovered that the door into the 122 control room chiller
room was inoperable. The inspectors reviewed the licenseeZs response to this finding and
completed a preliminary review of its risk significance.

b.

Observations and Findings
The licensee discovered that a high energy line break barrier door was inoperable. The
inspectors determined that the issue was potentially risk significant for both units. The
NRC will conduct a Phase 3 Significance Determination Process (SDP) after evaluating
the licenseeZs risk estimation. The final risk significance determination will be reported at
the completion of the Phase 3 SDP.
Event Description
The 122 control room chiller room door consisted of a double door set with one side
being pinned closed to the door frame at the top and bottom to prevent it from
inadvertently opening. The other side was used for normal ingress and egress and was
latched to the pinned side. While responding to a door alarm, operators discovered that
the pins on the pinned side were broken. This would have allowed the door to swing
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open into the chiller room with a small differential pressure on the outside such as would
be expected after a HELB in the auxiliary building.
Since the wall between the 122 and 121 chiller rooms and the control room ducting in the
chiller rooms were not qualified for the harsh environment of a HELB, the licensee
declared both trains of control room special ventilation inoperable and implemented the
requirements of Technical Specification 3.13.A.1 which stated that, within 1 hour, the
licensee must initiate the actions necessary to place both units in hot shutdown within the
next 6 hours.
The licensee conducted emergency repairs and was able to install the top pin, and test
and close the door in 58 minutes. The inspectors reviewed Updated Safety Analysis
Report Appendix I, ^Postulated Pipe Failure Analysis Outside of Containment,]
Revision 4, Section I.11.1. The analysis showed that the highest pressure in the area of
the chiller room doors after a HELB would be 0.75 pounds per square inch (psi). The
inspectors reviewed Calculation ENG-CS-146, ^Pressure Capacity Evaluation For
Auxiliary Building Special Vent Zone Double Doors,] Revision 0. The calculation showed
that doors pinned with both pins should withstand a differential pressure of 6.53 psi. The
calculated response was linear with respect to the number of pins, so a door with one
operational pin should withstand over 3 psi. Thus, the door was considered operable
with only one pin installed.
The licensee conducted an investigation to try to determine the length of time the door
had been inoperable. The investigation showed that the door had been operable about a
week before the event, but no evidence could be found regarding exactly when it became
inoperable. Technical Specifications did not contain an allowed outage time for
inoperability of both trains of control room special ventilation. The 1-hour action time
given was considered a reasonable time to prepare for a controlled shutdown similar to
that allowed by Technical Specification 3.0.C. Thus, the inoperable door was considered
a condition prohibited by Technical Specifications. However, since the situation was
corrected within the allowed time limit after discovery, and there was no conclusive
evidence that the system had been inoperable for longer than the time allowed to reach
hot shutdown conditions, the issue was not considered a violation of NRC requirements.
Significance Determination
The inspectors used the NRCZs SDP in accordance with draft NRC Inspection Manual
Chapter 06XX dated May 5, 1999. One of the design functions of the chiller room wall
was to serve as a steam exclusion boundary between the auxiliary building and the
chiller room/control room ventilation envelope. Since the finding represented an actual
loss of the safety function of a mitigation system (steam exclusion boundary), the
Phase 1 Screening Process of the SDP called for a Phase 2 Risk Estimation.
The inspectors determined that the inoperable chiller room door would have had the
most significant effect on the risk from a main steamline break (MSLB) initiating event if
the break was outside of the shield building but upstream of the main steam isolation
valves (MSIVs). There was a open grate in the control room ductwork located in the 122
chiller room that would have allowed steam to enter the control room if the chiller room
door opened during an MSLB. There were fire dampers located in the ducts that may
have closed when exposed to hot steam, but they were not rated for a steam
environment and the inspectors did not credit them as a mitigation system.
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The inspectors assumed that an MSLB would have required the control room to be
evacuated. The control room evacuation procedure required a manual trip of both units.
Thus, an automatic safety injection was assumed to occur on the affected unit due to
low steamline pressure and a manual reactor trip transient was also assumed to occur
on the unaffected unit. The inspectors credited the fire dampers in the ventilation ducts
with slowing down the rate of steam entry to a rate that would allow this evacuation.
The following documents were reviewed as part of this SDP:
>

Individual Plant Examination (IPE) NSPLMI-94001, Revision 0;

>

Plant Safety Procedure F5, Appendix B, ^Control Room Evacuation (Fire),]
Revision 20;

>

Abnormal Operating Procedure 1C1.3 AOP1, ^Shutdown From Outside the
Control Room - Unit 1,] Revision 3; and

>

Abnormal Operating Procedure 2C1.3 AOP1, ^Shutdown From Outside the
Control Room - Unit 2,] Revision 4.

MSLB (Outside Containment) on the Affected Unit
The exposure time of the broken door pins (the length of time that the pins were broken)
was unknown. Maintenance workers normally responsible for door repairs stated that
they had verified that the door was operable on June 18, 1999, while they were
performing other work in the room. A Category 1 door alarm was received for an
11-second period on June 21, 1999, but it was not known if the alarm was from the
122 chiller room door. With no other information available, the inspectors used an
estimated exposure time of one half the time since the door was know to be operable, or
3 O days. This technique was the same as the licensee used for estimating fault
exposure time for safety system unavailability as described in NEI [Nuclear Energy
Institute] 99-02 [Draft Revision B], ^Regulatory Assessment Performance Indicator
Guidance,] dated May 1999.
The licenseeZs IPE, ( in Figure 3.1-8), indicated that the following functions were needed
to prevent possible core damage in a MSLB:
>

subcriticality - using the reactor protection system;

>

break isolation to prevent blowdown of the unaffected steam generator - using
automatic or manual closure of either steam generatorZs air-operated MSIV or the
non-return check valve on the affected steam generator;

>

prevention of a reactor coolant pump (RCP) seal failure - using at least one
charging pump supplying RCP seal injection or at least one component cooling
water pump supplying RCP thermal barriers;

>

secondary cooling - using at least one auxiliary feedwater pump or at least one
main feedwater pump supplying the unaffected steam generator;
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>

short-term reactor coolant system inventory control - using at least one safety
injection pump supplied from the refueling water storage tank and at least one
pressurizer power-operated relief valve (PORV);

>

long-term reactor coolant system inventory control - using at least one safety
injection pump on containment sump recirculation and at least one residual heat
removal system heat exchanger; and

>

containment cooling - using at least two fan coil units or at least one containment
spray pump on containment sump recirculation.

The licensee IPE, Figure 3.1-8, documented some functions would not be needed,
depending on the success of other functions. For instance, if the first four functions were
successfully accomplished, the last three functions would not be necessary for success.
The inspectors made the following assumptions:
>

The break would cause the 122 control room chiller door to open and allow an
adverse steam environment into the room.

>

The fire dampers in the control room ductwork would not be effective in isolating
steam. This would allow and result in an environment adverse to control room
operators, making it uninhabitable into the control room.

>

The operators would have enough time to perform the immediate actions and
safely evacuate the control room using their abnormal procedures for control
room evacuation and shutdown from outside the control room. This would
include scramming the unaffected unit and closing the pressurizer PORV block
valves on both units.

>

Equipment that could be operated from the hot shutdown panels or other
accessible areas would be available except in cases where actions were needed
in the harsh environment areas of the auxiliary building to prevent failure or
spurious operation.

>

The operators would implement Plant Safety Procedure F5, Appendix B, even
though there was no fire in the control room, because they would understand that
the effect of condensing steam in the control panels could be similar to the effects
of a fire. That procedure was the only one available for isolating equipment from
the control room circuits to prevent spurious operation.

>

Actions in F5, Appendix B, to isolate control room circuits would be completed
before the associated components were damaged by spurious operation.

>

All other equipment which had controls in the control room would be subject to
either failure or spurious operation to the undesirable position due to the harsh
environment and moisture from the MSLB.
The motor-operated valve and check valve for the steam supply to the turbinedriven auxiliary feedwater pump from the affected steam generator would be
rendered inoperable due to the assumed MSLB in the near vicinity. This would
also allow the steam supply to the AFW pump from the other steam generator to

>
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be lost out the break, resulting in the turbine-driven AFW pump not being
available.
>

Equipment in the harsh areas of the auxiliary building that was not
environmentally qualified for the post-MSLB conditions would not be available.

>

At least one operator would be available on the inhabitable 695-foot level of the
auxiliary building, either because the operator was already there at the start of the
event or by someone getting into the area through the locked access doors from
the turbine building.

With those assumptions, the remaining mitigation systems for each required function
were evaluated as follows:
>

Subcriticality: Although not discussed in the IPE, the licensee recently installed a
diverse scram system which tripped the reactor by a means other than the normal
reactor trip breakers. Thus, the automatic reactor protection system consisting of
two different systems; a normal scram system and a diverse scram system, each
with two trains, was credited. The inspectors were concerned that the reactor
coolant system cooldown due to the MSLB might lead to recriticality, especially
since it was assumed that the safety injection pumps would not be available for
boron injection. The licensee performed a preliminary calculation, using best
estimates and the reactor conditions existing at the time of the finding, and
determined that either unit could be cooled down to below 200 degrees without
recriticality. Thus, subcriticality, if successfully achieved, should not be lost later.

>

Break Isolation From the Unaffected Steam Generator: Two MSIVs and a
diverse, automatic, non-return check valve were credited. The MSIVs, once
closed, could be prevented from spuriously reopening because the direct current
solenoids would be manually disabled from the battery rooms in the turbine
building in accordance with F5, Appendix B. Since manual action under time
constraints would be needed to ensure the MSIVs did not reopen, this situation
was best described as one train plus one multi-train system with manual actuation
under time constraints.

>

Prevention of RCP Seal Failure: Two charging pumps and one component
cooling water pump, all operated locally or at the hot shutdown panel, were
credited. Loss of electrical power to buses 16 and 26 was assumed due to
shorting of switches in the control room. There were no immediately available
procedures to restore those buses. Manual procedure actions in accordance with
F5, Appendix B, were credited with preventing the loss of buses 15 and 25 or
restoring the buses once they were lost. This situation was best described as
one multi-train system with manual actuation under time constraints plus one train
with manual actuation under time constraints.

>

Secondary Cooling: The motor-driven AFW pump, operated locally, was
credited. Again, manual action to prevent failure or restore buses 15 and 25
would be needed to assure pump availability. The turbine-driven AFW pump was
not credited as discussed previously in the assumptions. The unaffected unitZs
motor-driven AFW pump would also be available to be manually cross-connecting
to the affected unit. The two motor-driven pumps were identical and thus were
not considered diverse systems. The main feedwater pumps were not credited
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because they were assumed to be lost due to shorting of their control switches in
the control room or to the loss of electrical power. This situation was best
described as one multi-train system with manual actuation under time constraints.
>

If secondary cooling was not available, all remaining success paths depended on
the availability of short-term inventory control. That function was assumed to be
unavailable due to failure of both safety injection pumps because of shorting of
their control switches and/or loss of electrical power. In addition, the pressurizer
PORVs were assumed not to be available due to closing of the block valves
during the control room evacuation, and removal of direct current control power in
accordance with F5, Appendix B.

>

Long-term inventory control, as well as containment cooling, could be credited by
eventual recovery of at least one train through actions developed by the
licenseeZs emergency response organization. However, without short-term
inventory control, those last two functions were not relevant to the outcome.

Based on the preceding analysis of all credited success paths, the most restrictive
mitigation function for the MSLB was secondary cooling with one multi-train system with
manual actuation under time constraints credited.
Reactor Trip on Unaffected Unit
The control room evacuation process would require a reactor trip of the unaffected unit,
initiating a transient event. However, in this case, the initiating event would actually be
the MSLB (outside containment), so its initiating frequency was used. Again, an
estimated exposure time of 3 1/2 days was used.
Even though the MSLB initiating frequency was used, the mitigating systems for a reactor
trip (anticipated transient) were evaluated. For that event, the licenseeZs IPE required the
same mitigation functions as the MSLB, with the exception of break isolation, according
to the licenseeZs IPE. Most of the same assumptions regarding equipment availability
were applicable to the unaffected unit since the units shared a common control room and
auxiliary building. The only difference was that both the motor-driven and diverse
turbine-driven AFW pumps were credited. Both AFW pumps would have needed to be
operated locally and, for the motor-driven pump manual actions under time constraints
would be needed to protect or restore bus 15 and/or 25. The motor-driven AFW pump
from the affected unit was not assumed to be available for cross-connection to the
unaffected unit, because it would be needed for the affected unit if operable.
Secondary cooling was again found to be the most restrictive mitigation function on the
only viable success paths. Two diverse trains were credited with manual actions under
time constraints. Short term inventory control was assumed to be unavailable and would
have prevented any success path not involving secondary cooling.
Overall Risk Significance Estimation of the Finding
The most significant risk scenario for the finding associated with the 122 control room
chiller room door was determined to be an MSLB (outside containment) for the affected
unit and was evaluated as being potentially risk significant. The finding was assigned to
the mitigation system cornerstone for both units. The licensee intended to submit its
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evaluation of the risk in its LER (1-99-07) due on or before July 26, 1999. The NRC will
conduct a Phase 3 SDP after evaluating the licenseeZs risk estimation. The final risk
significance determination will be reported at the completion of the Phase 3 SDP.
4OA4 Other
(Closed) LER 282/99006 (1-99-06): Manual SI Actuation Switch Not Tested On
Staggered Basis During Integrated SI Test. This event was previously discussed in
Inspection Report 50-282/99004(DRP); 50-306/99004(DRP), Section M1.3. It was
considered NCV 50-282/99004-02. The LER had not been written at the time of that
report. The inspectors reviewed the LER and verified that the corrective actions
commitments had been entered into the licenseeZs corrective action system as Item
Numbers 19991974 and 19991975.
4OA5 Management Meetings
.1

Exit Meeting Summary
The inspectors presented the inspection results to Mr. D. Schuelke and other members
of licensee management at the conclusion of the inspection on July 20, 1999. The
licensee acknowledged the findings presented. The inspectors asked the licensee
whether any materials examined during the inspection should be considered proprietary.
No proprietary information was identified.

16

PARTIAL LIST OF PERSONS CONTACTED
Licensee
T. Amundson, General Superintendent Engineering
J. Goldsmith, General Superintendent Engineering, Nuclear Generation Services
R. Hanson, Risk Assessor
J. Hill, Nuclear Performance Assessment Manager
A. Johnson, General Superintendent Radiation Protection and Chemistry
G. Lenertz, General Superintendent Plant Maintenance
J. Maki, Outage Manager
J. Schaefer, Risk Assessor
D. Schuelke, Plant Manager
T. Silverberg, General Superintendent Plant Operations
M. Sleigh, Superintendent Security
J. Sorensen, Site General Manager
NRC
S. Burgess, Senior Reactor Analyst
D. OZNeal, Reliability and Risk Analyst
ITEMS OPENED, CLOSED, AND DISCUSSED
Opened
50-282/99006-02(DRP);
50-306/99006-02(DRP)

URI

improperly reported performance indicator data

NCV

failure to follow procedure for safeguards hold tags

LER

manual SI actuation switch not tested on staggered
basis during integrated SI test

NCV

manual SI actuation switch not tested on staggered
basis during integrated SI test

Opened and Closed
50-282/99006-01(DRP)

Closed
50-282/99006 (1-99-06)

Discussed
50-282/99004-02(DRP)
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LIST OF ACRONYMS USED
AFW
CFR
DRP
HELB
IPE
LER
MSIV
MSLB
NCV
OWA
PORV
psi
RCP
SDP
SP
WO

Auxiliary Feedwater
Code of Federal Regulations
Division of Reactor Projects
High-Energy Line Break
Individual Plant Evaluation
Licensee Event Report
Main Steam Isolation Valve
Main Steamline Break
Non-Cited Violation
Operator Workaround
Power-Operated Relief Valve
Pounds per Square Inch
Reactor Coolant Pump
Significance Determination Process
Surveillance Procedure
Work Order
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