
UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 
WASHINGTON. D.C. 20555·0001
 

August 21, 2001 

MEMORANDUM TO: ACRS Memb 

FROM: e~Sin~,..J.-p"".\E'-., or Staff Engineer 
ACRS/ACN Technical Support Staff 

SUBJECT:	 CERTIFICATION OF THE MINUTES OF THE ACRS 
SUBCOMMITTEES PLANT OPERATIONS AND FIRE 
PROTECTION, JUNE 28, 2001, ARLINGTON, TEXAS 

The minutes of the subject meeting, issued on JUly 12, 2001, have been certified as the 

official record of the proceedings of the meeting. A copy of the certified minutes is attached. 

Attachment: As stated 

cc: J. Larkins 
S. Bahadur 
H. Larson 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS 
WASHINGTON, D.C. 20555-0001 . 

July 12, 2001 

MEMORANDUM TO:	 Amarjit Singh, P.E., Senior Staff Engineer 
ACRSIACNW Technical Support Staff 

FROM:	 John D. Sieber, Chairman 
Plant Operations and Fire Protection Subcommittees 

SUBJECT:	 CERTIFICATION OF THE MINUTES OF THE ACRS SUBCOMMITTEE 
MEETING, ON JUNE 28, 2001, AT REGION IV, ARLINGTON, TEXAS 

I hereby certify that, to the best of my knowledge and belief, the Minutes of the subject meeting 

issued July 12, 2001, are an accurate record of the proceedings for that meeting. 

-\ 

I j, ", 

/ ·'(1 ."1',,1.1 /), -;{;.JJJL.J.-r--
John D~· Sieber, Chairman 
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MEMORANDUM TO:	 Mr. John D. Sieber, Chairman 
~'re Protection nd Plant Operations, 

FROM: , .E., S nior Staff Engineer 
echnical Support Staff 

SUB..IECT:	 WORKING COpy OF THE MINUTES OF THE ACRS 
SUBCOMMITTEES MEETING ON FIRE PROTECTION 
AND PLANT OPERATIONS, JUNE 28,2001, ARLINGTON, 
TEXAS 

A working copy of the minutes for the subject meeting is attached for your review. I would 

appreciate your review. and comments as soon as possible. Copies are being sent to the ACRS 

members who attended the meeting for information and/or review. 

Attachment: As stated 

cc: G. Apostolakis 
D. Powers 
G. Leitch 
R. Uhrig 



Issued: July 12, 2001 
Certified By:	 John D. Sieber 

July 12, 2001 

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
 
MINUTES OF THE JOINT MEETING OF THE ACRS SUBCOMMITTEES
 

ON PLANT OPERATIONS AND ON FIRE PROTECTION
 
JUNE 28, 2001
 

REGION IV OFFICE, 611 RYAN PLAZA DRIVE SUITE 400
 
ARLINGTON, TEXAS
 

INTRODUCTION 

The Advisory Committee on Reactor Safeguards (ACRS) Subcommittees on Plant Operations 
and Fire Protection held a joint meeting on June 28, 2001, at the Region IV Office, 611 Ryan 
Plaza Drive, Suite 400, Arlington, Texas. The purpose of this meeting was to discuss Region IV 
activities and other items of mutual interest, including significant operating events and fire 
protection issues. The entire meeting was open to the public. Mr. Amarjit Singh was the 
cognizant ACRS staff engineer for this meeting. The meeting was convened at 8:30 a.m. and 
adjourned at 3:30 p.m. 

ATTENDEES 

G. Apostolakis, Chairman 
D. Powers,Member 
G. Leitch, Member 
J. Sieber, Member 
R. Uhrig, Member 
J. Larkins, ACRS Staff 
H. Larson, ACRS Staff 
A. Singh, ACRS Staff 
M. Weston, ACRS Staff 
I. Schoenfeld, EDO Staff 

NRC Region IV Participants 

P. Gwynn, Deputy Regional Administrator 
K. Brockman, Director, Division of Reactor Projects (DRP) 
A. Howell, Director, Division of Reactor Safety (DRS) 
K. Kennedy, Senior Reactor Analyst (SRA), DRS 
T. Pruett, SRA, DRS 
G. Pick, Senior Project Engineer, DRP 
G. Good, Chief, Plant Support Branch, DRS 
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JOINT MEETING OF THE ACRS SUBCOMMITIEES 
ON PLANT OPERATIONS AND FIRE PROTECTION 

JUNE 28, 2001 
REGION IV OFFICE, 611 RYAN PLAZA DRIVE 

ARLINGTON, TEXAS 

ACRS CONTACTS: REGION IV CONTACT
 
Amarjit Singh Greg Pick
 
301-415-6899 817-860-8270
 
Maggalean W. Weston
 
301-415-3151
 

• PROPOSED SCHEDULE· 

TOPIC	 PRESENTER 

1.	 Opening Remarks Sieber 8:30-8:35 A.M. 
by the Subcommittee 
Chairman tB :~S_er: 00 A·'1 

2.	 Region IV Organizational Gwynn 8.35'08:50 A.M. 
Responsibilities!Accomplishments 

n~ •• Cl _ Ir> •3 s- A· n,
-t. j 

3.	 Reactor Oversight Brockman/Clark 8:69 9.50 A.M. 
Program Implementation 

4.	 Senior Reactor Analyst Role Kennedy/Pruett 9:&9 18.20 A.U: 
In Risk Assessment \0: SC>- .,: 36» A'~ 
Significance Determination 
Process Implementation in 
Region IV 

IO:lS.. IP: so ~ "'1 
---BREAK- 10:39 10.3S A.M. 

5.	 Plant Operations Brockman 10:35 11.90 A.M. 
Experience in IV 
Scram Trends Johnson 
Callaway ALARA Good 
Callaway Grid Experience Pruett 

-·-LUNCH-	 11'30 12 ao P.M:' 

r \r	 ~, 1'2.: 'S r? /V1 
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TOPIC
 

6.	 Plant Experience in 
Region IV (Continued) 
California Grid 
Electrical Design & 
Operations 
Issues at Cooper 

7.	 Fire Protection 
Experience in 
Region IV 
SONGS Electrical Fire 

8.	 Region IV 
Responsibilities 
Under COOP/COG 

9.	 Closing Remarks 

PRESENTER 

Brockman 

Marschall 
Loveless/Clark 

Howell 

PicklOsterholtz 

-*BREAK*** 

Andrews/Pellet 

Sieber 

-*ADJOURNMENT*

TIME 

~2'30 1:16 P.M'. 
1"2. :J.S·- I: 5' ,s-"'f H 

~·.c~- 2:~s-PM. 
-1:15-2.15 P.M: 

Z ;3;-.... 7..: S"l' rAJ
 
, : ~S- 2:05 pt)'V)
 

2.15=2:99 p.UT:" 

.2'3°-3'00 p,M..... 
2: So -3: 10 F? J.{ 

.3'00 3i1i P.M.= 
1>: lO-"3:' 3 D PH 

,.
-a:15 P.M. 

6:30PM 
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Excerpt from Integrated Report Diablo Canyon 01-03 

4. OTHER ACTIVITIES 

40A2 Identification and Resolution of Problems (71152, 71153) 

a. Inspection Scope 

The licensee performed inspections of 12 kV Auxiliary Bus 2-1 and 4 kV Auxiliary 
Bus 2-2 as described in Licensee Event Report 50-275/2000-004-01 and prescribed in 
Action Request A0510971. (This event was also the subject of NRC Inspection 
Report 50-275; 323/00-09). During the inspection of 12 kV Auxiliary Bus 2-1, an 
Overheated Splice Joint (No. 309) was discovered (refer to Attachment 2). The 
inspectors reviewed work instructions, scope of the planned work activities, and field 
drawings. The inspectors evaluated the work history for the Unit 2 12 kV bus, evaluated 
previous corrective actions, and reviewed the design requirements for the 12 kV bus. 
The inspectors walked down the bus bars prior to disassembly to independently 
evaluated the condition of the buses. The inspectors interviewed craft personnel 
performing the work, system engineers implementing the corrective actions, design 
engineers who performed the root cause evaluation, and management personnel who 
were responsible for effective resolution of the bus bar work. The inspectors attended 
management meetings related to resolution of the bus bar deficiency. 

b. Assessment 

.1 Bus Bar Physical Condition 

The licensee determined that an overheated splice joint was located on the center 
phase of the 12 kV bus bar from Auxiliary Transformer 2-1 to Buses D and E. The 
splice joint was located outside of the turbine building approximately 10 feet from the 
transformer. The inspectors verified that there were no other bus ducts in close 
proximity to the bus duct at the degraded splice joint. The inspectors noted that the 
adjacent joints on either side of the degraded joint had evidence of overheating, as well 
as the Raychem insulation on the center phase. As seen in Attachment 2, a second 
Splice Joint (307A) had also degraded because of overheating. 

The inspectors evaluated the condition of additional splice joints inside the switchgear 
room since this location mirrored the Unit 1 configuration, which had previously failed 
(refer to Inspection Report 50-275; 323/00-09). The inspectors noted that the aluminum 
tee had copper bus bar routed to Switchgears D and E after the first joint. The 
inspectors determined that the zinc-chromate grease remained in good condition, the 
splice joints had both single and double splice plates, the joints had no evidence of 
overheating (contrary to the condition found outside the turbine building). Because of 
the good condition of the bus bar inside the Unit 2 switchgear room, the inspectors 
concluded that a fault on the Unit 2 12 kV Auxiliary Bus would not have been as severe 
as Unit 1 and would not have affected the startup buses. 



.2 Work History 

The inspectors reviewed the scope of work completed during Refueling Outage 1R10, 
as documented in Action Request A051 0961. The inspectors confirmed that the 
licensee had completed the following work activities: 

a.	 For Startup Bus 1-1 from Startup Transformer 1-1 to the Startup SWitchgear 
(3750A), for nontaped connections full face 3x6" splice plates were installed and 
torqued to 50 ft-Ibs; booted connections had Raychem boots installed to replace 
the polyvinyl chloride boots and taped connections at 90 degree joints were 
visually inspected for signs of overheating; and connections had new bolts 
installed including Belleville washers. 

b.	 For Auxiliary Bus 1-2 from Auxiliary Transformer 1-2 to Switchgears 0, E and 
Vital Buses (F, G, and H), measured the as-found torque on selected joints and 
torqued all joints to 50 ft-Ibs; replaced the straight polyvinyl chloride boots with 
Raychem boots since 90 degree Raychem boots were not available; and 
replaced the installed aluminum bus bar with copper bus bar. 

c.	 For Auxiliary Bus 1-1 (replaced in May 2000), the licensee identified, during 
planned inspection of the bus, that a Raychern boot had discolored because of 
heat at the bolt locations at the high point. SUbsequently, the licensee installed 
ventilation louvers instead of the breather tube to eliminate heat at this high 
point. 

The inspectors reviewed the completed work packages and noted the follOWing: (1) the 
as-found torque values for a small number of joints were less than 20 ft-Ibs; (2) the 
licensee identified the as-built configuration of all joints inspected; (3) the licensee 
identified the joints not inspected so that corrective actions could be implemented during 
a future inspection; and (4) identified some evidence of overheating as revealed by 
some leaching of elasticizer from a small number of bus bar joints. The inspectors 
considered these corrective actions reasonable considering the short period of time 
allowed to plan the work and procure the necessary parts for the unique configurations. 
The joints not inspected were either taped (Le. had an unusual shape that required other 
than a straight Haychem boot) or were located in a fire barrier. 

The inspectors determined that these corrective maintenance activities, combined with 
the operating conditions for the buses (continuously loaded and heavily loaded), 
reduced the risk of another fault occurring on Unit 1. 

From review of the Unit 2 maintenance records, the inspectors determined that the 
licensee had worked on the affected joint in April 1996, while replacing the existing 
insulation with Raychem insulation. As indicated in Action Requests A0400090 
and A0400295, the licensee found cracked insulation on the 12 kV buses. The licensee 
inspected the Unit 2 bus bars after finding cracked insulation pieces in the Unit 1 buses 
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following a 1996 transformer failure. The licensee found hairline cracking of the 
insulation on the 4 kV bus bars. The licensee taped the 4 kV bus bars with insulating 
tape in accordance with vendor recommendations since the hair line cracks did not 
affect the integrity of the bus bar insulation. The inspectors noted that the work order 
indicated that personnel torqued the joints to 50 ± 5 ft-Ibs, which agreed with the vendor 
manual bolting requirements. The licensee inspected the condition of the 4 kV bus bar 
insulation cracks during this outage. The licensee noted no significant degradation. 

In March 1998, the licensee inspected the protective boots in this bus duct to look for 
degradation. The records indicated that the inspections found the protective boots in 
good condition. 

From May 3-6, 2001, the inspectors observed disassembly, inspection, and torquing of 
selected splice plates for the bus bars for Auxiliary Transformers 2-1 and 2-2. The 
inspectors verified that the scope of the planned work agreed with the commitments 
contained in Licensee Event Report 50-275/2000-004-01 and Nonconformance 
Report N0002112. The inspectors reviewed the as-found torque, micro-ohm, and splice 
joint condition for the joints sampled by the maintenance personnel. The inspectors 
noted that the joints did not indicate any significant deficiencies other than the joint that 
had been found overheated. 

The inspectors determined that these corrective maintenance activities, once 
completed, combined with the operating conditions for the buses (continuously loaded 
and heavily loaded), reduced the risk of another fault occurring on Unit 2. 

.3 Design Requirements 

As described in Inspection Report 50-275; 323/00-09, the vendor could not provide 
qualification test reports to demonstrate viability of the various bus bar configurations at 
Diablo Canyon. The licensee concludes in Nonconformance Report N0002112 that the 
operating experience at Diablo Canyon provides the best basis for the ampacity ratings 
of the installed 3750A Bus Bars. This engineering judgement was provided after the 
licensee could not locate a test report that would support qualification of these bus bars. 
The licensee found no evidence that the bus bars had experienced any significant 
degradation. In addition, the 3750A Bus Bars are normally unloaded, rarely loaded, and 
the maximum design load is 3400A. Because of the lack of identified degradation and 
establishment of a preventive maintenance task to periodically inspect the bus bars, the 
licensee concluded that the bus bars could be used. The licensee concluded the 
preventive maintenance program combined with the refurbished bus bars in Refueling 
Outages 1R10/2R10, 1R11/2R11, and 1R12/2R12 provide assurance that any future 
degradation would be identified prior to reaching unacceptable levels. 

.4 Corrective Actions 

Following the May 2000, bus bar failure, the licensee established a priority for evaluating 
the buses based upon factors that increased the risk of a splice joint failure, as identified 
in Nonconformance Report N0002112. The licensee attributed the failure to a heavily 
loaded bus (relative to the rated load and to the size/area of the splice plates), whether 
the bus is continuously loaded or normally unloaded (the auxiliary versus the startup 
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buses), and inconsistent silver plating. Other interactions that may have contributed to 
the failure included off-gassing of the polyvinyl chloride boot. These conditions resulted 
in the following buses being identified as most susceptible: 12 kV buses from AUXiliary 
Transformer 2-1, 4 kV auxiliary buses for Units 1 and 2, and the 12 kV startup bus for 
Unit 1. 

The inspectors noted that the licensee expressed surprise at the amount of overheating 
~d degradation identified at Joint 309. The licensee concluded that the joint would not 
have lasted another operating cycle without failing. The licensee estimated that the joint 
could have failed within 4-6 months since the failure mechanism (increased resistance 
resulted in increased heating that increased the degradation/resistance, et cetera) was 
increasing exponentially. The inspectors concluded that the licensee had missed a 
failure by a small margin. The inspectors noted that had a failure occurred that the 
power supply to the reactor coolant pumps and circulating water pumps would have 
tripped. An anticipatory reactor trip would have occurred. The event would have 
resulted in a loss of load reactor trip with loss of normal heat removal. This type of 
failure is tracked by the performance indicators. 

Following the failure of the Unit 1 bus bar in May 2000, the inspectors agreed with the 
licensee decision to delay inspecting Unit 2 since: (1) the bus bars had been recently 
torqued (5 years on Unit 2 versus 20+ years on Unit 1) and (2) an inspection 2 years 
previously had identified no degradation. 

As of the end of this inspection, the licensee had not received the analysis results from 
their offsite vendor for the likely cause of Joint 309 overheating. The inspectors 
determined that the licensee had provided portions (e.g., bus bar pieces, splice plates, 
boot, and insulation) of both the overheated joints and a good joint for analysis. The 
inspectors will review the results of this analysis once completed for any additional 
regulatory response that may be required. 

Work activities outstanding that need to be completed in Refueling Outages 1R11/2R11 
include: (1) Startup Transformer 1-1 replace taped connections and use larger splice 
plates; (2) Auxiliary Transformer 1-2(2-2) to Buses D and E and vitals replace taped 
connections; (3) Startup Transformer 1-2(2-2) to Buses D and E and vitals replace taped 
connections; and (4) 12 kV startup SWitchgear to Startup Transformer 1-2(2-2) replace 
taped connections. The licensee documented the work scope for the Unit 1 and 2 
outages on Action Requests A051 0972 and A051 00973, respectively. 

Risk Assessment 

Had this degraded condition not been corrected, a failure would have resulted in a loss 
of load reactor trip with a loss of the power conversion system. This event would have 
been captured by the performance indicators for reactor scram with loss of the power 
conversion system. 

c. Observations and Findings 

No findings of significance were identified. 
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View 1 of BUS 309 Showing degraded Insulation on Bus Bar. 
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View 2 of BUS 309 ShoWing degraded InSUlation on Bus Bar 



View 1 of BUS 309 Showing degraded Insulation on Bus Bar 
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~ =	 Callaway Plant Site in Missouri and Grand Gulf Plant Site in Mississippi are under the "
purview of Region IV, 

~ = The Paducah Gaseous Diffusion Plant in Kentucky is under the purview of Region Ill.	 For issues related to power rC<lCIOrs, 

research reactors, low level waste ;lIId hi~h 

level WilSie, gOYCn1mCill ;agcncics, and 
Indiall iJfT:lirs iJclivilies, Mr. HiJckney h:IS 
nOlific;lIion responsihililics for all Slatc:
\'¥ilhin Region IV. 

Individual Stale Assignments for NRC Region IV Stale Liason Officer and Slate Agreement Officers 

HackneyD 
n Campell 

McLeanD 

mailto:08\@8J.---.\:.r




...
 

Topic Outline 
1--- - - - . --I 

I 
I I 

• History of California Electric Grid 

• Current Situation under Deregulation 

• Region IV Response 

• Summary 
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C, I Historical Ca~ses 
I ::I 

• California is a Power Importer 

• The BANANA Principle 

• Electric Power Growth 



Current Situation 
I ::I 

• Average Cost - $138 wholesale 

• Retail Cost - $60 regulatory cap 

• PG&E: Chapter 11 Bankruptcy 

• SCE: Memorandum of Understanding 



Region IV Response 
____1 -----'------., 

• SRI Financial Impact Observables 

• Management of Monthly Visits 

• Shorter Report Periods & More Detailed 

• Additional Public Meetings 

• Weekly SRI Calls 

• Bi-Weekly Utility Calls 



SRI Observations 
~J 

I :? 

• Staffing 

• Maintenance 

• Outage and Plant Modifications 

• Emergency Preparedness 

• Grid Stability
 



.. .- . 

Summary 
I :~ 

• Current Safety Impacts: 
• None 

• Working with Bankruptcy Judge and MOD 

• Continued Vigilance Required: 
• Safety Maintenance 
• Public Confidence 



REVISED REACTOR OVERSIGHT PROGRAM 
/ 

REGION IV IMPLEMENTATION 

Ken Brockman 
Jeff Clark 

cD Process Overview 

cD Timeline 

cD Inspection & Assessment 

cD Region IV Plant Results 

=D Action Matrix 

=D Conclusions 

cD Q&A 



REGULATORY FRAMEWORK 

NRC'1i Overall 
Safety Mi"ion 

PUBLIC REALTIi AND SAFf:fY 
AS A RESULT OF CNILlAN 

NUCLEAR REAcroR 
OPERATION 

PHYSICAL 
PROTECTION 

OCCUPATIONAL 
RADIATION 

SAFFIY 

SAFEGUARDS 
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REACTOR OVERSIGHT PROCESS 

Communications 
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RROP
 
IMPLEMENTATION
 

TIMELINE
 

RROP Pilot Program
 
(June 1999)
 

Feedback & Lessons Learned
 

RROP Full Implementation 
(04/02100) 

End of First Inspection Cycle 
(03/31/01) 

Current Inspection
 
Cycle
 



Pilot Program httpJlnrrIO.nrc.govINRRlOVERSIGHTIROP/pilots.html 

I
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,l' ~;o Reactor Oversight Process 
(~) Pilot Program ~~ 

....*..'" _;;;.:;;;.::;:::==========2N=uc::le=a=:r;:R:=ea=ct=ors= I NRC Home Page I NRC Site Contents I Search:.............................................~:=;;;;.: . 
iROP Home Page IThe NRC tested the revised reactor oversight process (ROP) dwing a six month pilot program at 13 

Plant 
Assessment
IResults 
I 

Initial..r-...i 
Implementation 

Evaluation 
Panel 

Rap "Plain 
"Language" 
Description 

Meeting 
Notices & 
Schedules 

IROP Program 

Documents 

Slides from 
Regional 
Public 
Workshops 

,Pilot Program 
I 

Additional 
Information 

j plants at 9 sites across the counby, beginning in June 1999. The plants represented a cross section of 
i the nuclear industry, featuring different plant designs and vllJ)'ing levels ofperfonnance. In this 
!program, utilities voluntarily collected perfonnance indicator data and reported it to the NRC, and the 
1NRC inspected and assessed the plants the plants using the new oversight process. In addition, the 
INRC took appropriate enforcement action using the new enforcement policy guidelines. 
i 
IThe pilot program was intended to test how effectively the revised ROP worked and to identify possible i 
!problems. The program measured the resources"required by the NRC and by the industry to implement j
! the new system. A panel ofsenior NRC managers and external stakeholders assessed the pilot program j
i for readiness for full implementation, and docwnented their conclusions in the Pilot Program Evaluation j
!Panel final re.port (jzdO. Based on lessons learned from the pilot, the NRC made revisions to the I 
! process before extending the overnight process to all commercial n1iclear power plants in April 2000. i 
i The NRC staffreported the results of the pilot program to the Commission in SECY-00-049. ~esults 1 
!of the Revised Reactor Oversight Process Pilot Program" (htmlJ(jzdO(wpdJ,' the Commission approved 1 
! the staft's recommendation to implement the revised ROP for all plants in SRM for SECY-00-049 1 

! (html)(wpdJ, The plants in the pilot program are listed below. !
!I!rR;gi~~··I··········································· 

1t 
j ilHope Creek. 
I'~ublic Service Electric & Gas Co. 

!l~em I and 2 

··:(R;gi~;·· I···..···································.......... :! 
~
 

···..··..···i!..···..·· · !i 
ilPrairie Island I and 2 : ! 
:/Northern States Power Co. 1i 
ilQuad Cities I and 2 I! 

I!~:c~=-~~'=~~j~~------~I
 
ir~_~~~I____________________J~~~:_I~__________~_J i
 
!ilshearonHarris 
!I~.~~~ ~?~~..~~.!:-!.~!.~?: 
Ii~Sequoyah I and 2
I, i: ennessee Valley Authorily 

11Ft Calhoun . Ii 
_.Jl~.~~.~~~~. ~~~~.~.~~ .._ ..J I 
!~ooper II 
!INebraska Public Power District i :,{ .
 

,li'OjNml .. m . .
 ..__U=dh~U'2=
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Reactor Oversipt Process lQ12001 Action Matrix Summary 

The assessment program conectsinformation from inspections arid performance indicators (PIs) in order to enable the agency to 
arrive at objective conclusions about the licensee's s!U'ety performance. Based on this ass~ssmeDt information, the NRC 
determines the appropriate level ofagen.cy response,including supplemental inspection and pe~ent regulatory actions ranging 
from management meetings up to and including orders for plant shutdown. The Action MalrixSummary listed below reflects 
overall plant performance and is updated regularly to ref1ectinp1its from the mostrecent performance indicators and inspection 
findings. Notes have been added to some plants to explain the reaso~ that these plants have changed Action Matrix columns from 
the previous quarter. Plant oversight for D.C. Cook 1 and D.C. Cook 2 is being conducted in accordance with IMC 0350 • 
Oversight of Operating Reactor Facilities in Shutdown Condition with Performance Problems- and is not listed below. 'This page 
will be updated as necessary to reflect changes in licensee performance. 

Arkansas Nuclear 1 CMvert Cliffs 1 Callaway Indian Point 2 
Arkansas· Nuclear· 2 Cooper ..Kewaunee 

Beaver Valley 1 Ferini :21 Millstone 2 

Beaver Va11ey2 FitzPatrick 

Braidwood 1 Harris 1J 

Braidwood 2 North .Anna ~ 

Browns Ferry 2 Ot:onee 1 

Browns Fcay 3 PoiritBeach·l 

Brunswick 1 PrairieIsland 14 

Brunswick 2 Prairie Is1and·~ 

Byron 1 Quad Cities 16 

Byron 2 Quad cities 27 

.Calvert Cliffs 2 SummerS 
Catawba 1 S1,1Squehanna 19 

Catawba 2 S~qu~atma 210 

Clinton 
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IQ/2oo1 Perlonnance Summary - Callaway http://nnIO.nrc.govINRRlOVERSIGHT/ASSESS/CALUcall_chart.html 

Callaway
 
1Q/2001 Performance Summary
 

Reactor Radiation Safeguards
Safety Safety 

Mitig8'~ 
Systems 

T T
 
Initiating 
Events 

Occupational Public 
R8ditltionRsdiBlion 

SBfety Safety 
Pf1Isical
 

Prot9Cfion
 

Performance Indlca1o,. 
;I ..............
 ........ .. ...... .. .. .., 
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1Ql200 1 Perfonnance SummaI)' - Callaway bttp:l/IUTIO.nrc.govINRRlOVERSIGHT/ASSESS/CALUcall_chart.blml 

Initiating Mitigating -. &miel Emefgency Occupational Public P/ry3ical
Int9grily P_6...A_SS Radialion RadiationEvents Systems ,~_....' Safety PlOtectionSafety 

Most Significant Inspection Findings 10fl001_ _ _ _ __
 
4QQID1------
~ I WP) , __ 

2QQOOO- - - -J---

Addhlonal Inspection & less essment Information 

B Ass eIStllen' ReportrJlnspection Plans: B List of Inspection Repor1s 

~ 1Q/2001 

o 4QJZOOO
 

o3Qmm
 

(t 2QJZOOO
 

Pi Summary I Inspection Findings Summary I Actjon MattiX Summary I Plant Assessment Results 

Last Modffed: June 12, 2001 
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IQ/2001 Performance Summary - Cooper httpJlnrrIO.nrc.govlNRR/OVERSIGHT/ASSESS/CNSlcns chart.html 

Cooper
 
1Q/2001 Performance Summary
 

Reactor Radiation SlIfeguarrls
Safety Safety 

~~ 
Mitigating &mer

f-II Systen16 ~ Integrity 
Emergency 

Preparedrtess 

T T 
Occupations/ Public Plr{aica/RsdiBtionRadiation ProtectionSBfety SBfety 

Initiating

Events
 

Performance Indlc:at8rs, ..............
 ........ ...... .. 
.. .. 

-
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IQ/200 I Perfonnance Summary - Cooper httpJ/nrrIO.nrc.govINRRlOVERSIGHT/ASSESS/CNS/cns_chart.hlml 

1Q~t 

Initiating 
Events .... 

Mitigating 
Systems -. 

Barrier Emergency Occupational 
Inlegrity Preparedness Radiation

Safety 

Most Significant Inspedlon Findings 

Public 
Radiation 

Safety 

_ 

Pbysical 
Protection 

4Qmm 1 W(1) 1 _ 

JOQ(OJ _ 

2QI2(DJ - - -;-
Addltlon.llnspedlon & Assessment Information 

S Assessment Repor1sllnspectlon PI.ns: II List of Inspection Reports 

c> 1QflOO1 

o 4QI2OOO 

o 3QI2OOO
 

() 2QI2OOO
 

Pi Summary I Inspection F!od!nqs Summary I Action Matrix Summary I Plant Assessment Results 

Last MocIffed: June 12, 2001 
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IQ/200 I Performance Summary - San Onofre 2 http://nrrIO.nrc.govINRRlOVERSIGHT/ASSESS/SAN02/sano2_chart.html 

..
 

Initiating
Events 

... Mitigating
Systems 

-+ &"iet 
Integrity 

Emergency
PlflP81edness 

Occupational
Radiation

Safety 

Public 
Radiation 

Safety 

Physical 
Prol9Ction 

Most Significant Inspection Findings 
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PI Symmary I Inspection Findings Summary I Action MatrIx Summary I plant Assessment Besylts 
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1Ql200 1 Perfonnance Summary - San Onofre 2 http://nrrI0.nrc.govINRRlOVERSIGHT/ASSESS/SAN02/san02_chart.html 

San Onofre 2
 
1Q/2001 Performance Summary
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Initiating
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lfo**... Assessment Process Table 

Level of
 
Review
 

Continuous 

Quarterly
 

Mid-Cyc1e
 

End-of-Cyc1e
 

Agency
 
Action
 
Review
 

Frequencytriming 

Continuous 

Once per quarterlFive 
weeks after end of 
quarter 

At mid-cycle/Six 
weeks after end of 
second quarter 

At end-of-cycle! 
Six weeks after end 
ofassessment cycle 

Annual! 
Two weeks after 
end-of-cycle review 

Participants 
(*lndicates lead) 

SRI·, RI, Regional 
Inspectors, Analysts 

DRP:BC·, PE, SRI, RI 

Division ofReactor 
Safety (DRS) or DRP 
DD·, DRP and DRS BCs 

DRS or DRP DD-, RAs, 
NRR representative, 
BCs, principal inspectors 

DIR NRR-, RAs, 
DRS/DRP DDs, DISP, 
OE, 01, other HQ 
offices as appropriate 

Desired Outcome 

Perfonnance 
awareness 

Input/verify 
PIIPIM data, 
detect early trends 

Detect trends, plan 
inspection for 
twelve months 

Assessments of 
plant perfonnance, 
oversight and 
coordination of 
regional actions 

Oversight and 
coordination of 
agency-level 
actions 

Communication 

None required, notify licensee by an 
Assessment Follow Up letter 2.Dlx if 
thresholds crossed 

Update data set, notify licensee by an 
Assessment Follow Up letter m if 
thresholds crossed 

Inspection look ahead letter 

Assessment letter and
 
inspection look ahead letter
 

Commission briefing, followed
 
by public meetings with
 
individua1licensee's to discuss
 
assessment results
 

7 
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l¥O~A.10 n 
"l 0 Action Matrix Ii ~ 

~ I 
'f,.... If 
...? .0" ......*. 

Llcen.ee R.pon.e Regulatory Resplllllle Degraded Cornerstone Multiple Repetlive Unacceptable 
Degraded Cornerstone Performance

Column Column Column Column Column 

One degraded cornerstone 
Repetitive degreded 

All .....ment Inputs (2 White Inputs or 1 Vellow cornerstone, multiple 
One or two White Inplb (In degradad cornerstones, Over.lun~b~ 

l! (performance drterenl corneraton.) In a input) or any 3 While Inputs multiple VeHow 1Ilp\U, or 1 performance; plants not 
::l lndlcaors (PI) end strategic performance area; In a .trateglc performance Red Inputl; permlttad to operate within • Inspection fh1dlng.) Ccmeratone objectives fuDy 

area; cornerstone objectives met Ihia band, unacceptable0: Green; cornerstone cornerstone objectives met 
objectives fully met met with minimal reduction In 

with longstanding ••uee margin to safety 
or .Ignlflcant Illduetlon In.afety margin aaf'*f I1W'gln 

Regulalory Routine Senior Branch Chief (BC) or DO or Regional EDO (or Commlaalon) CommIs.1on meeting with 

Conference Resldenllnspector Dlvlalon Director (DO) meet Admlnlstretor (RA) meet meet with Senior Llcenaee Senior licensee 
(SRI) Inleracllon with Lk:ens.. with Licensee Management Management 

, .... 
Licensee performance Licensee Licensee Corrective Licensee corrective action LIe_ee .eIf ••••menl 

Gl Actlon Action with NRC oversight with NRC oversight Improvement plan wllh 

i NRC overalght 

•0: Risk-iriormed Baseline and supplemental S.ellne and .upplemental Baseline andNRC b.ellne Inspection Inspection Inspection .upplemanteilnapectlonInspection prOlTam 81001 85002 HOO3 

Regulalory Document response to Documenl r.ponse to 10 CFR 2.204 OFI Ortter to modify. suspend. 

AcIlons 
None degrading area In degrading condition In 10 CFR 50.54(1) letter or revoke licensed 

....men! leiter ••essmenlllller CAUOrder ectIvltles 

BC or DO review I RA revtew 1.lgn 

Asslllmeni sign •••smant 
DO review 1.lgn RA review I sign ....men! report 

.S Report report 
••tlIISI1lenl report ••••ment report (w/lnspactlon plan) 

(wi Inspection plan) (wI il18pection plan) (wI in.pectlon plan)
111 Commlaalon Informed.wc: 
::l 
E 
~ - ' EnO (or Commlaaion)Public Commlaalon meeting wMh(J 

Assessment SRI or BC meet with BC or DO meet with RA discus. performance discuss performence with 
Senior Llcen.ee 

Meeting Licensee Licensee with Ucensll Senior Lleensee ManagementManagement 

Increeslng Safety Significance • 
I II is expected in a few limited situations that an Inspection finding of this significance will be Identified that is not indicative of overall licensee performance. 11 
The slltf will con.lder treating theaelnspection findings. eKcepiions for the purpose at determining appropriate actlol18. 
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'<,... ~ ....., .0'.........	 Event Response
 

•	 The resident inspector shall perfonn an initial detennination of facility 
status and licensee actions to mitigate the event in accordance with 
inspection procedure 71153 Event Follow Up including: 

- observing plant parameters and current plant status 

- evaluating the perfonnance ofmitigating systems and actions taken 
by the licensee 

- confinning that the licensee has properly classified the event in 
accordance with the emergency plan and made timely off-site 
notification of any event when required. 

•	 A risk analyst will estimate the risk significance of the event using the 
best available PRA tools and insights. 

•	 The initial risk detennination will be used to consider appropriate 
followup inspection resources per MD 8.3. 

: 

14 
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Event Response 

(continued) 

•	 Any resulting performance issues will be characterized for risk 
significance utilizing the Significance Detennination Process (SDP). 

•	 These perfqr.mance issues will be combined with perfonnance 
indicators and inspection fmdings to determine appropriate agency 
response per the Action Matrix. 

..
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SIGNIFICANCE 
DETERMINATION 

. PROCESS 
IMPLEMENTATION 

IN REGION IV 

Kriss Kennedy 



• 
t 

SENIOR REACTOR ANALYST 
ROLE IN RISK ASSESSMENT 

• REGION IV RISK ANALYST RESOURCES 

- Troy Pruett 

Materials Inspector, RI at Waterford, SRI at 
Clinton and River Bend 

Kriss Kennedy 

License Examiner, RI at Comanche Peak, SRI 
atANO 

• SRAs are assigned to the Division of 
Reactor Safety 

• The SRAs are the focal point for risk 
informed activities in 'the region 

• Additional resources include DRP 
Branch Chief qualified SRA and 
3 enrolled in the Advanced Risk Training 
Program 



SRA FUNCTIONS 

•	 Support Region IV management and 
technical staff in the area of risk 
informed regulation 

•	 Development of comprehensive risk 
informed resources 

•	 Disseminate risk information 

•	 Review requests for enforcement 
discretion 

•	 Integrate risk perspectives into the 
enforcement process 

•	 Assess the risk associated with . 
potentially risk significant inspection 
findings, operational data, and events 

•	 Perform evaluations of plant equipment 
configurations and online maintenance 

•	 Review outage plans 



" 

SRA FUNCTIONS
 

•	 Develop and integrate risk into 
inspection planning, prioritization and 
operator licensing activities 

•	 Perform risk informed team inspections 

•	 Participate in mid-cycle and end-of-cycle 
plant performance review meetings 

•	 Support NRR in development of risk 
assessment tools (Phase 2 benchmark 
visit~, BNL visits) 

•	 Conduct periodic meetings with PSA 
personnel from Region IV plants 

•	 Review Plant data for risk insights and 
adverse trends 



STATUS OF RISK TOOLS
 

• Risk-Informed Inspection Notebooks 
(SOP Phase 2 Worksheets) 

-
-

Issued 
Benchmarked 

11/15 
3/15 

(73%) 
(200/0) 

• Standardized Plant Analysis Risk (SPAR) 
Models - Revision 3 

- Completed 
- QA'd 



Results of Benchmark Visits
 

SONGS	 Rev 0 w/fixes SPAR 

SOP Non-conservative 130/0 40/0 640/0 
SOP Conserva'tive 220/0 90/0 23% 
SOP Same Results 65% 87% 13% 

Diablo Canyon	 Rev 0 w/fixes SPAR 

SOP Non-conservative 150/0	 3% 
SOP Conservative 360/0	 36% 
SOP Same Results 490/0	 61% 

Effect of fire, flood, and seismic initiators could 
increase significance determination of inspection 
findings by about one order of magnitude. 

South Texas Rev 0	 w/fixes 
{external} 

SOP Non-conservative - 90/0 (14.30/0) 
SOP Conservative - 29% (21.4%) 
SOP Same Results - 62°k (64.3%) 



.., 

CHALLENGES
 

•	 Accuracy of SOP Phase 2 worksheets 

•	 Availability/Accuracy of SPAR models 

•	 Application of: 

- MC 0609, Appendix F, Fire Protection SOP 

- MC 0609, Appendix G, Shutdown 
Operations SOP 

- MC 0609, Appendix H, Containment 
Integrity SOP 
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\ SCRAM AND ESF DATA 

1995 TO FIRST QUARTER 2001 

Switchgear Initiators Switchyard Initiators
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SCRAM AND ESF DATA: 1995 THROUGH
 
FIRST QUARTER 2001
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PLANT SCRAM AND ESF DATA
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4 1 LtfiiiEi i1111 11111 
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o I ""'jW' I "'f'"' I .... 1" "Y" 
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, 3. ASP Program Results 

The below graphs are provided for illustration only. A detailed explanation is ~in 

SECY-01-0034, "Status Report on Accident sequence Precursor Program and Related 
Initiatives." 

0.25-r-----------------------, 

Figure 1. Precursor occurrence rate kit' 'tt93-1999 paotted against ~ 

year. The trend is statistically significant (p-vabel =tD.OO88t. The resutt for 
1999 is preliminary. 
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Figure 2. Conditional core damage probabiMy results from ASP Program 
(1993-2000) for each of the CCDP btos (E-3: ~ 1 x 10-3; E-4: 9.9 xl'O.... to 
1.0 xl0....; E-5: 9.9 xl 0.5 to 1.0 xl0-5; E-6: 9.9 x10" to 1.0 xl 0"). Aesutt's tor 
FYs 1999 and 2000 are preliminary. 
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, 1. Ex-AEOD Indicators (Iong-tann graphs only) 
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2. ROP Performance Indicators (short-tenn graphs only) 
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Safety System Unavailability, Residual Heat Removal System (BWR) 
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Safety System Functional Failures (BWR) 
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SCRAM AND ESF DATA
 
1995 TO FIRST QUARTER 2001
 

Switchgear Initiators Switchyard Initiators 
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SCRAM AND ESF DATA: 1995 THROUGH
 
FIRST QUARTER 2001
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PLANT SCRAM AND ESF DATA
 

SCRAM DATA 
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I 
Overview 

Electrical Distribution 

Sequence of Events 

NRC Response 
• Initial 
• Followup 

Component Failures 
• UAT Breaker 3A0712 
• Turbine DC lube oil pump 
• Annunciators 

Fire Fighting 

CST overfill 

Recovery 
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Fire Protection Inspections
 

IP 71111.05 "FIRE PROTECTION"
 

• Resident Inspections
...... 

~ Quarterly Inspections
 
~ Annual Inspection (Fire Drill Observation)
 
~ 33 hours/year
 

• Region-based Inspections 
., 

~ Triennial Team Inspection
 
~ 200 hours/3 years
 

2 



Fire Protection Inspections
 

RESIDENT INSPECTIONS
 

• Quarterly inspections - Residents tour 6-12 
plant fire,;.areas to observe: 

~Control of transient combustible and ignition 
sources 

~Material condition, operational lineup, operational 
effectiveness of fire protection (FP) systems . 

~Material condition and status of fire barriers 

• Annually, observe a fire brigade drill 

3 



Fire Protection Inspections
 

REGION BASED INSPECTION
 

Inspection Focus: 

• Verifying"Licensee can Achieve and Maintain
 
a Safe Shutdown (SSD) Condition for a Fire
 

> Credited SSCs for SSD 

> Credited operator actions 

> Achievement of SSD for control room evacuation 

> Fire detection and suppre'ssion 

> Fire barriers 

> Emergency lighting and communications 

> Compensatory measures 
4 



Fire Protection Findings
 

OLD INSPECTION PROCEDURE 64704
 

•	 Region-based 
~ 25 hours/3 years 
~ Focused on: 

- Fire brigade/watch training and qualification 
- Fire protection (FP) systems 
- Control of transient combustibles 

~ Typical findings ~ 

- Fire brigade or fire watch members not qualified 
- Inadequate fire brigade drill or critique 
- Transient combustibles not on permit 5 



Fire Protection Findings
 

NEW INSPECTION PROCEDURE 71111.05 

• Resident Inspection 
~ Typical~Findings: 

- Fire doors inoperable or not latched 

- Inadequate fire brigade drill or fire watch 

- Transient combustibles not on permit 

6 



Fire Protection Findings
 

NEW INSPECTION PROCEDURE 

• Region-based Inspections 

~ Typical"Findings: 

- Failure to meet separation requirements 

- Inadequate barriers 

- Inadequate emergency lighting 

- Inadequate suppression and detection 

7 



Fire Protection Inspections
 

• Triennial Inspections Performed to Date
 

~ Fort CqJhoun (Pilot)
 
~ Diablo Canyon 
~ Columbia 
~ Palo Verde 
~ Callaway 
~ Waterford 
~ Cooper 
~ Riverbend 

January 2000 
April 2000 
May 2000 
June 2000 
August 2000 
Sept. 2000 
April 2001 
May 2001 

8 
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Fire Protection Findings
 

FINDINGS GROUPED BY TYPE
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Separation • Detection/Suppression • Emergency Lighting 
.' Transient Combustibles. Fire Watch Training 
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CALLAWAY ALARA 

Gail M. Good, Chief
 

Plant Support Branch
 

.
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Callaway ALARA 

• Inspection Results 

• Performance Problems 

• Final Significance Determination &
 
Violation
 

• Licensee Appeals 

• NRC Response to Appeals 

• Supplemental Inspection 
... 

. 

1 
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Inspection Results 

• Six jobs in Refueling Outage 10 exceeded 
dose projections by more than 50% and 
exceeded 5 person-rem per job 

.. 

. 
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Six Jobs
 

• Scaffolding erection in reactor building 

• Removal and installation of steam 
generator rnanway covers and inserts 

• Eddy current testing/robotic 
plugging/stabilizing/electrosleeving 

. 
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Six Jobs (Cont.) 

• Health physics support for primary and
 
secondary steam generator activities
 

• Foreign object search and retrieval 

• Reactor coolant pump seal removal 

" . . 
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Performance Problems 

• Maintenance activities conducted 
soon after shutdown 

• Maintenance activities conducted before 
steam generator bowl drains flushed 

• Maintenance activities conducted on 
reactor coolant pumps and steam 
generators without water in secondary 
sides 

"'***i' 
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Performance Problems
 
(Cant.)
 

• Maintenance activities conducted without 
sufficient practice training 

• Maintenance activities performed with 
ineffective communications 

• Collective doses increased from 1997 
through 1999 - exceeded 135 person-rem 
industry median for pressurized water 

~"l\ REO(f 

reactors (WOO':'), 
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Final Significance Determination
 
and Violation
 

• Three White Findings (low to moderate 
safety significance) 
-	 Two jobs accrued> 25 person-rem - 1st & 2nd White
 

findings (scaffolding & eddy current/electrosleeving)
 

- Other jobs accrued> 5 person-rem - 3rd White finding
 
(manway covers, health physics support, seal work,
 
foreign object)
 

-	 Violation of 10 CFR Part 20.1101(b) 
. 
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Licensee Appeals
 

• Imposed a staff position that was new or 
different (backfit) 

• Denied the violation 

•	 Significance determination process fatally 
flawed 

• Significance determination of three White 
findings 

. 
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NRC Response to Appeals 

•	 Not a backfit (significance detennination 
and violation) 

• Violation occurred as described 

• Occupational Radiation Safety 
Significance Determination Process not 
fatally flawed 

• Region IV properly applied the 
significance determination process ... 
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Supplemental Inspection
 

• Provide assurance that root and contributing 
causes understood 

• Independently assess extent of condition 

• Provide assurance that corrective actions 
sufficient to address root causes and prevent 
recurrence 

. 

. 
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Region IV, 611 Ryan Plaza, Arlington, TX 

Supplemental Inspection Results 

• Root Causes 
- Management's failure to establish expectations for
 

ALARA
 

- Management's failure to communicate ALARA priority 

- Culture that did not support ALARA concept 

- Administrative controls did not assure ALARA
 
concerns would receive appropriate priority,
 
consideration, and resolution
 

. 
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.........	 Supplemental Inspection
 

Results (Cant.) 
• Thorough evaluation of causes, correctly 

identified extent of condition, and corrective 
actions appropriate 

•	 Some corrective actions not completed prior 
to the next outage 

•	 Some corrective actions not incorporated 
into procedures to prevent recurrence 

, .. 
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INSPECTION ISSUES·
 

1. Callaway was supplying excess voltage to 
support the grid. 

• Weather Conditions 

• Power Outages 

• VAR Loading 

• Corrective Actions 



2. Licensee procedures did not account for post
 
trip voltages or instrument uncertainties.
 

• Post Contingency Model 

• Procedure Requirements 

• Corrective Actions 



3.	 Computer alarm setpoints were 
nonconservative. 

•	 Incorrect Setpoint Entry 

•	 Equipment Deficiency 

•	 Dispatch Alarm Setpoint 

•	 Corrective Actions 



4.	 Plant operators were not aware of the low 
volt~ge condition or operability requirements. 

•	 Alarm recognition 

•	 Contingency Model Output 

•	 Corrective Actions 



~ . ....., 
==0). 
u c
 co c
 
~o 
0) en
.c' 
....., 0) 

co.. 
0) en 
0) c 
~ .Q

+-' +-' 
0) co
.0,...
 

0)
-Co.. 
0) 0
+-' 
en~ ·x 0.
 
0)0.. 
+-' ::J 
C en 
O)~
EO)

0) ,... 
Q) 0)
'- c
 
0)0) 

CO-c
 
o c

Zco
 

• 
L() 

+-' c
 
0) 

E
 
0) 
0),...
 
0) 

«
 

•
 



6.	 Load flow analyses underestimated system 
loading conditions. 

•	 Loading Assumptions 

•	 Ongoing Loading Analyses 

•	 Corrective Action 
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GENERIC COMMUNICATIONS
 

• Information Notice 2000-06
 

• Regulatory Information Summary 2000-24
 

• NEI Involvement 


