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ABSTRACT 

The NuClear Regulatory Commission (NRC) has published .. its Final Int~grated Plant 
Safety Assessment Report (IPSAR) (NUREG-0823), under the scope of the Systematic 
Evaluat.ion Program (SEP), for Commonwealth Edison Company's Dresden Nuclear 
Power Station, Unit 2, located in Grundy County, Illinois. The SEP was ini
tiated by the NRC to review the design of older operating nuclear reactor plants 
to reconfirm and document their safety. This report documents the review com
plete_d _under the .SEP for Dresden Unit 2. The review has provided. for {1) an 
assessment of the significance of 9ifferences between current technical posi
tions on selected safety issues and those that existed when Dresden Unit 2· was 
licensed, (2)·a basis.for deciding on how these differences should be resolved 
i.n an integrated plant review, and (3) a documented evaluation of pl~nt safety 
when all s_upplements to the Final IPSAR an~ the Safety Evaluation Report for 
converting the license from a provisional to· a full-term l i cens·e have· been 
issued. The report also addresses the comments and recommendations made.by the 
Advisory Committee on Reactor Safeguards in connection with its review of the 
Draft Report, issued in October 1982. The Final IPSAR and its supplements w-ill 
forni part of the bases for considering the conversion of the existing provi-
sional op~rat i ng license to a f u 11-term operating license. ,. 

" ' ----------- -· ~-
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SUMMARY 

The Systematic Evaluation Program (SEP) was initiated by the U.S. Nuclear 
Regulatory Commission (NRC) to review the designs of older operating nucle·ar.. 
reactor plants to reconfirm and document their safety. The review provides 
(1) an assessment of the significance of differences between current technical 
positions on safety issues and those that existed when a particular plant was 
licensed, (2) a basis for deciding on how these differences should be resolvep 
in an integrated pl an.t review, and ( 3) a documented . eva 1 uat ion of pl ant safety. 

The review compared the as-built de~ign wi~h turrent review criteria in 137 
different areas defined as 11 topics. 11 The 11 Definition11 and othe.r information 
foi each of these topics appear in Appendix A. During the re~iew, 49 of the 
topics were deleted f.rom consideration by the SEP because a review was being 
made under other programs (Unresolved Safety Issue (USl) or Three Mile Island 
(TM!) Action Plan Tasks), or the topic was not applicable to the plant; that 
is, the topic was applicable to pressurized-water reactors rath.er than to 
boiling-water reactors. The topics deleted because they were being reviewed 
under either the US! or TMI programs are li~ted in Appendix B~ and the topics 
deleted because they ·did not apply to the plant are listed in. Appendix C. The 
status of the USI and TM! tasks will be addressed fn a provisional operating 
license conversion safety evaluation report. That report wi 11 be issued fo 11 ow
ing completion of the SEP Integrated Plant Safety Assessment Repor.t (IPSAR) 
and together with .the IPSAR will be available for considering the conversion 
of ·the Dresden Unit 2 provisional operating license to a full-term operating 
1 i cense. 

Of t'he original 137 topics, 88 were, therefore, reviewed for Dresden Unit 2; 
of these, 54 met current criteria or wer~ acceptable on another defined basis. 
No modifications were made by the licensee during topic re vi. ew. · References for. 
correspondence pertaining to safety evaluation reports (SERs) for each of the 
88 topics appear in Appendix E. · · 

The review of the remaining 34 topics found that certain aspects of plant design 
differed from current criteria. The topics that differed from current licensing 
criteria consisted of 73 individual issues. ·These issues were considered in the 
integrated assessment of the plant, which consisted of evaluating the safety 
significance and other factors of the identified differences from current design 
criteria to arrive at decisions on whether backfitting was necessary from an 
overall plant safety viewpoint. To arrive at these decisions,. engineering judg
ment was used as well as the results of a limited probabilistic risk assessment 
study. This study and staff comments are in Appendjx D. 

Table 4.1 summarizes the staff's backfitting positions reached in the integrated 
assessment. In general, backfit requirements fell into one or more of the 
following categories: (1) equipment modification or addition, (2) procedure 
development or Technical Specification changes, (3) refined engineering analy..;. 
sis or continuation of ongoing evaluation, and (4) no backfit modifications 
necessary. Eight issues primarily require equipment modification or addition; 
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seventeen issues primarily .require procedure development or changes; and 
twenty-three issu·es primari.ly require refined engineering analysis or con- · 
tinuation of an ongoing evaluation. · Twenty-five issues do not require· any 
backfitting. 

Safety improvements are being planned as a result of the integrated assessment 
and·are listed below.· Some safety improvements have already be.en implemented 
by the lice11see~ The following descriptions summar.ize the backfjt actiqns. 
addressed. by the··integrated assessment.' The sections-in this.report·rel~ting 
to the issue. a'.e g1ven iil pa.renth.~se.s« · · · · .. · 

SAFETY IMPROVEMENTS AGREED.,-TO AND TO' BE IMPLEMENTED.BY THE LICENSEE AS A; 
RESULT OF .SEP . . ';·, . . ' I . 

r. -

These improve111ents fall, into three categor~ es,.. The first· category comprises· 
hardware modi fi cations .or addi ti oils that . the 1 i censee has. agreed· to. make and 
that are required by theNRC. The second.category comprises pro~edural or 
Technical Specification changes that becom~· part of the operating' .license.· The· 

. third category ~ompris.es additional ·eligineeril'.)g analysis followed by corrective· 
measures· wher~ requi r~d. · These three categori_es are.Ji sted ·below, and the 
issues are .. discussed iri sections of. this-report.~iven·in parenth~~es. 

Categoryj, Egu1pment Modifications or.Additions. Required by NRC ... : 

(1) Modify roof parapets to ensure. ppnded w~~er is within. roof .l oad .. capacity 
(4>L 3). . . .. 

(2). Provide .1.ocking devices for manual ··isolation· valves (4.1$;3). 

(3) ~rovid~ second .isolatioQ valve on ~ontainme~t ~enetrati~li br~nch lines 
(4.18. 6). . 

(4) Modify existing de power system monitoring for.breaker or fuse position 
and battery availability (4.23.3 and 4.28). 

(5) Install Class lE protection at interface of reactor protection system a.nd .· 
its power supply (4.24.3). 

(6) Mocflfy diesel generator anil~nicators (4 .. 26.1). 
':"·: 

(7) Provide for bypassing the diesel generator underfrequency _protective 
trip during accident conditions (4.'26.2). 

Category 2, Technical Specification Changes and Procedure Development 

The staff's position re~ardin~ Technical Specifitation changes is th~t the 
proposed Technical Speci fi cation. changes may be submitted a l1 ·together fol low..: 
ing the completion of the integrated assessment .. The licens~e sho~ld submit 
within 90 days after the issuance of the Final Integrated Plant Safety. Assess
ment· Report a request for an amendment of the. operating license to change the 
facility Technical Sp!!ci,fications. 
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(1) Modify,._ exist i.ng .flood em.ergency p 1 an to prcwi de ·abi 1 i ty ·to cope wi t.h 
des i gn."".bas is. flood (4. 1. .2 and 4; 1, 4)., · 

(2) Modify water control structures inspection program to ensure it is over
seen. by ,qua 1 ifi ed personne 1 . and that speci a Li nspe,ct ions are condu.cted-
fo,ll owing extreme events(.~. 4. 3),. · - ·· ··· · . 

(3) De,yelop procedures .for achieving, co.ld shutdown. from outs,ide the. control 
room (4.15 and 4.25.1): · . ·. . · · · · 

c • • ' 

( 4) Provide procedures for testing, shutqown coo 1 i ng system tei:nper.atur_~. inter.-. , . 
locks (4.17 a'nd 4.25.4). 

(5) 

- .. ·. 

Provide.mechanical locking devices and admini.strative procedur;es :to ensure 
valve closure (~.18.1). 

(6) Modify procedures for postac'cident engineered safety features leakage .. 
. ~:(fl, 18. 2). 

(7) 

(8) 

Provide .procedur~s to ensure disconnect links between redundant ele~tri~al~ ·· 
divisions are open (4.21.2). · · ·" 

Provide assurance that tie breakers are not us'ed· ·during power: ope rat i o·~s 
(4.21.3). 

(9) Limit allowable time for obtaining diesel generator DG 2/3 control power 
from Unit 3 C.4.;21.4). . .. ;,_. 

(10) Prohib.i,t paral .lel.i_ng. of shared :de .systems during power operations 
(4.23~1). ' . 

(11) Prohibit ,placing .DG 2/3 switch in 11 bypass 11
. duri.ng 11ormal oper~tiqp 

( 4. 23. 2).' . i ,; ' .. , \ ' 

(12) Revise- procedures ,to a.chi eve cold. s_hutdown usin!J .s~.fety-grade systems., 
' (4~25".'2). . .. 

(13) Modify plant Technical Specification Limi~.s .. for.primary,coola_nt system 
iodine activity (4.31 and 4.32). 

Category 3; Additional Engineering Evaluat.ion. 
.:•' 

It is the staff's position regarding additional engineering evaluation that 
all evaluations and c9rresponc:ting backfit!? and schedule for backfit. implemen- ... ,. 
tat ions be submitted wi'thi n the es'tabli shed schedules', as documented in the ' ,; -~-'. ' . 
appropriate report sections and summar,i.z~d in_-Tabte 4.L .. These .evalu_atiqns,. 
are as,,/o1lows: '' "-;, .· ·,· "., ·.. _ .• (·' i •· .·; ,,,·" ,. :: . :., . : ; ·_ ' ' -

;·i·T-i!i!:.· •· '.:·.-' ~::. ... _.·:,•- .·. ·. . .:· .. , ... · ... '; ".- ·, ~ ' · ·; · .. · .. ,.,_. 
(1) .Identify ,radiography requir.ements 'of'1iessels.and_.·pump casing .(4.2:_1}.: · ··' -.· · 

,., . : I : .• ' ' ' ,. • • ' • : ' ' •'''l\ 

(2) Demonstrate fracture toughness for various compof'!~nts ,9.r:that .Jailyr:e .: .... .,_ .. 
consequence is acceptable (4.2.2). ' · · · ·· ._, · '----

(3) Ensure failure of ventilation stack will not affect safe shutdown 
(4.3.2). 
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(4) Identify and ensure components outside qualified.structures can withstand 
tornado loading or their loss will not affect safe shutdown (4.3.3). 

(5) Demor:lstrate failure. of roof decks ~ill not affect plant safety, (4.3.4). 

(6)_,"0em~nstrate structural 'capability of plant to withstand load combinations 
(4.3~~ and 4.IO) · · 

. . . . 

(7) Ensure operability of DG 2 and DG 2/3 following loss of ventilation systems 
resulting from tornado missiles (4.5.3). 

(8) Ensure capability to. achieve safe shutdown using tornado-in:lssile~p.rotected 
systems ( 4. 5. 4). 

. . 

(9) Provid~ schedule and ba~is for reinspection oflow-pressure turbines · 
(4. 6). 

(IO) Address effects of jet impingment on target pipe (4.7.I). 
! 

(II) Demonstrate deformation of pipe associated with glob~i strain will not 
affect functionability (4.7.2). 

(I2) Ensure detectability for through-wa 11 cracks in high-energy fluid systems 
piping (4.7.3). 

. . 

(I3) Provide criteria and results of pipe whip load formulation and ensure . 
pipe whip and jet impingement will not affect containment liner (4.7.4). 

(I4) Determine seismic capability of mechanical equipment (4.9.2) .. 

(I5) Provide analysis of structural integrity of cable trays (4.9.3). 

(I6) Ensure adequate setpoints for thermal overload protection of motor-operated 
valves or bypass thermal overloads (4.I2.I). · 

(I7) Provide leakage detection capability in conjunction with pipe breaks 
inside containment (4.I3.I). 

(I8) Provide seismically qualified leakage detection system (4.I3.2). 

(I9) Ensure adequacy of protective relaying (4.21.I). 

(20) Demonstrate adequate isolation of Class IE sources from· non-Class IE 
loads (4.2I.5). · 

(2I) Ensure common-mode electrical faults will not disable the neutron flux 
monitoring .systems (4. 24. I). 

(22) Ensure the reactor protection system is protected from faults generated 
in process computer (4.24.2). 
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TOPIC SAFETY EVALUATION REPORTS 

Copies of this report and the associated safety evaluation reports for the 88 
topics listed in A~pendix E are available for public inspection at the NRC 
Public Document Room, 1717 H Street N.W., Washington, D.C. 20555 and at the 
Morr ls Pub 1 i c Library, 604 Liberty Street~· Morris, I 11 i noi s 60451. Copies of 
this report are also available for purchase from sources indicated on the 
inside front cover. 

The review of the 88.topics was performed by the NRC staff and contractors 
listed in Appendix G. The Integrated Ass~ssment Team performing the integrated 
assessment on the 34 topics that did·not meet current criteria is as follows: 

G. C. Cwalina--Project Manager, Integrated Assessment, Dresden Unit 2 
P. O'Connor--Project Manag~r. Dresden·Unit 2 
M. Rubin~-Risk·Assessment Analyst 
T. Tongue--Senior Resident Inspector, Dresden Unit 2 

Mr. G. C. Cwalina may be contacted by calling (301)492-8053 or writing to the 
following address: 

J'. ': 

G. C. Cwalina 
Division of Licensing 
U.S. Nuclear Regulatory Commission 
Washington,·D.C. 20555 
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1 INTRODUCTION 

1. 1 Bae kground 

INTEGRATED PLANT SAFETY ASSESSMENT 
SYSTEMATIC EVALUATION PROGRAM 

DRESDENHNUCLEAR GENERATING STATION, UNIT 2 

In the late 1960s and early 1970s, the U.S. Atomic Energy Commission's (now 
Nuclear Regulatory Commission} scope of review of proposed power reactor designs 
was evo 1 vi ng and somewhat 1 ess defined -than it is today. The requirements for 
acceptability evolved as new facilities were reviewed. In 1967, the Commission 
published for comment and interim use proposed General Design Criteria for 
Nuclear Power Plants (GDC) that established minimum requirements for the prin
cipal design standards. The GDC were formally adopted, though somewhat modi
fied, in 1971, and have been used as guidance in reviewing ne·w plant applica
tions since then. Safety guides issued in 1970 became part of the Regulat9ry 
Guide Series in 1972. These guides describe methods acceptable to the staff 
for implem~nting specific portions of the regulations, including certain GDC, 
and forma 1 i ze staff techniques for performing a faci 1 ity review. ln 1972, the 
Co~mission distributed for information arid comment a proposed ••standard Format 
and Content of Safety.Analysis Reports for Nuclear Power Plants, 11 now Regula~ 
tory Guide.1.70. It provi~ed a standard format for these reports and identi
fied the principal information needed by 'the staff. for its review.· The. Standard 
Review Plan (SRP, NUREG-75/087) was published in December 1975 and updated in 
July 1981 (NUREG-0800) to provide further guidance for improving the quality 
and uniformity of staff reviews, to enhance communication and under-standing of 
the review process by interested members of the public and nuclear.power i.ndus
try, and to stabilize the licensing process. For the most part, the detai-'led 
acceptance criteria prescribed in the SRP are not new; rather they are methods 
of review that, in many cases, were not previously published in any regulatory 
document. 

Because of the evolutionary nature of the licensing requirements discussed above 
and the developments in technology over the years, operating nuclear power plants 
embody a broad spectrum of design features and requirements depending on when 
the plant was con~tructed, who was the manufacturer, and when the plant was 
licensed for operation. The amount of documentation that defines these safety
design characteristics also has .changed with the age of the plant--the older 
the plant, the less documentation and potentially the greater the difference 
from current licensing criteria. 

Although the earlier safety evaluations of operating facilities did.not address 
many of the topics discussed in current safety eva 1 uat fons, a 11 operating f acil
i ti es have been reviewed more recently against a substantial number of major 
safety issues that have evolved since the operating license was issued. Con
clusions of overall adequacy with respect to these major issues (e.g., emer
gency core cooling system, fuel design, and pressure vessel design) are a mat
ter of record. On the other hand, a number of other issues (e.g., se~smic 
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considerations, tornado and turbine missiles, flood protection~ pipe break 
effects inside containment, and piping whip) have not been reviewed against 
today's acceptance criteria for many operating plants, and documentation for 
them is incomplete. 

1.2 Systematic Evaluation Piogram Objectives '.}. ' 

The Systematic Eval~ation Program (SEP) was initiated by the U.S. Nuclear Regu
latory Commission (NRC) in 1977 to review the.designs of older operating nuclear 
reactor plants in order to reconfirm and document their safety. The review• 
provides (1) an assessment of the significance of differences between current 
technical positions on safety issues and those that existed when a partic.ular 
plant was licensed, (2) a basis for deciding on how these differences should be 
resolved in an integrated plant review, and (3) a documented evaluation of plant 
safety. ,. · · · 

The original SEP objectives were: 

(1) 

(2) 

(3) 

(4) 

(5) 

The program should establish documentation that shows how the criteri~ for 
each operating plant reviewed compare with current criteria on significant 
safety issues, and should provide a rationale for acceptable departures 
from these criteria. · 

The program should provide the capability to make. integrated and balanced 
decisions with re'spect to .any required backfitting. 

The prqgram should be structured for early identification and resolution 
of .any significant deficiencies. 

The program should assess the safety adequacy of the design and operation 
of currently licensed nuclear power plants. 

The program should u~e available resources efficiently and minimize require
ments for additional resou~ces by NRC or in~ustry. 

The pro~r~m objectives were later interpreted to ensure that the SEP als~·~ro
vides safety assessments adequate for conversion of provisional operating 
licenses (POLs) to full-term operating licenses (FTOLs)~ The final version of 
this report and.a POL conversion safety evaluation report that will addres.s ·the 
status of all applicabl~ geheric activities (TMI and USI), including those that 
formed the basis for deletion of specific SEP topics, will form a part of the 
basis for the Commission's consideration of the· licensa conversion. · 

Many of the plants selected for review were licensed before a comprehensive set 
of licensing criteria had been developed. They include five of the oldest 
nuclear reactor plants and seven plants under NRC review for the conversion of 
POLs to FTOLs. The plants to be considered under the original Phase II p~ogram 

. . '. • • - - • r . 
were 

(1) Yankee Rowe (FTOL PWR) 
(2) Haddam Neck (FTOL PWR) 
(3) Millstone 1 (POL BWR) 
(4) Oyster Creek (POL BWR) 
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(5) 
(6) 
(7) 
(8) 
{9) 
(10) 
(11) 

Gi nna '(POL PWR) 
Lacrosse (POL BWR) 
Big Rock Poipt .C~TOL BWR) 
Palisades (POL PWR) 
Dresden 1 (FTOL BWR) 
Dresden 2 (POL BWR) 
San Onofre (POL PWR) . ·:.·,' .· 

The SEP. r:evi ew of Dresden Unit l has been deferr~d because the p 1 ant is under
going an extensive modificatign and is not schedul~d for r~start before June 
1986 ... Therefore, the total number of plants beilig.,reviewed for. Phase II is 10. 

1.3 Des~~iption of ~lant 

The Dresden Nuclear Generating Station, Unit 2, located in Grundy County, Illi
nois, is a boiling-water reactor designed by General Electric. The licensee is 
the Commonwealth Edison. Company (CECo). CECo filed the application for a con
struction permit and operating license in April 1965. The construction permit 
was issued on January 10, 1966. The .initial submittal· of the Final Safety Analysis 
Report.was fil~~ pn November 17, 196j, and the ·initial provisional operating 
license was issued on December 22, 1969. · In Nov~mber 1972 the licensee.~pplied 
for a full-term operating license. The licensed thermal power rating currently 
is 2,527 megawatt-thermal (MWt). The Dresden Unit 2 primary coolant system 
consists, of the reac~or vesse 1, . reci rcu1 at ion system, main steam sy.stem, and 
isolation condenser. A diagram:of the major cqmponents:of the primary coolant 
system is shown in Figure 1.1, and the isolation~ondenser subsystem is shown in 
Figure 1. 2. 

.: .. ·' 

The reactor is a single-cycle, forced-circulatio~~~66il~~g-water reactor pro: 
ducing steam for direct use in the ~teal!l turbine: .. ·< The.reactor vessel contains 
internal components, which include the necessar.y.J~guipment for separating steam 
and water f 1 ow paths. · ·· · · 

The reci rcufation system provide~ fof. ·forced fl 9w, through the re9ctor, core to 
facilitate heat removal capability. The system consists of 2 external loops 
with motor~driven centrifugal pumps and 20 jet pumps.located jn the-neactor. 
pressure vesse1 .. Water tbat is separated fr6m the st~am in,the reactor.~essel 
and mixes.with water.provided by the.fe~dwater system is drawn from outside the. 
core, passes through.the recirculfttion.pumps, and is,dischar~ed back into.the _. 
reactor be 1 ow' the ,core area at high ve 1 ocity . thr9ugh the jet pumps .. The action 
of the .jet pumps mixes tbe high velocity ·water ~ith w~ter .. in- the reactor vessel, 
recirculating the water through the cor~. This ~erves t6 increase.the heat · 
removal capability of the water. The water then.flows upward through the core 
where._boil1ng produces. a. steam-water mix~ure. .,.,., ... 

The main~st~am syite~ directs th~ steam ge~er~t~d ~D.t~e re~ctor vessel to the 
tur~ine,generator. for:conversion to el~~tr~cal :powef: .The steam-water ~ixture 
travels from.the reactor core, through the.steam~separating equipment into the 
four m~in steam lin~s. The steam .then passes through the main steam lines to 
the turbine. Included in the main steam system are the relie.f and safety valves, 
which provid~ overpressure protection for the reactor vessel ~nd associated 
piping systems. The.relief valves are also designed to rapidly depressurize 
the reactor vessel so that the emergency cooling systems. w~1 11~· func:t ion. · Th~ 
reactor relief valves are located upstream of the first isolation valve and' 
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discharge directly to the pressure-suppression pool; the safety valves are lo
cated on the·steam lines' inside the··primary containment and discharge to the 
dr.YY(ell a_tmosphe·re.· · · · · · · · 

The i sol at ion condenser· system wi 11 pr6vi de reactor core coo ii rig if the reactor · · · 
should become isolated from the 'main condenser because of closure of 'the main· 
steam isolation valves; The isoiation<condenser operates by°·natural circulation. 
During operation steam flow~ ·from the reactor, c6ndenses iri the tubes of the·.· 

. i sol at ion condenser, and· flows back· to the r.eactor by g_ravi ty. . · 
. . 

The containment systems provide a·multibarriet preisure~suppr~ssion c6ntai~ment · 
composed of a primary containment, the pressure-suppression system, and a sec~ 
ondary containment~ the :reactor building. 

The primary containment system is designed (1) to provide a barrier that will 
control the release of fission products to the secondary contai.nment and (2) to · 
rapidly reduce the pressure .in the containment resulting from· a loss-of-coolant 
accident.· .The system-consists of·a drywell, which houses·the reactor vessel 
and recirculation loops; the· pressure-suppressio~-pool, which contains the large 
volume-of water used to condense the accid~nt steam·re1ease; and the connecting 
vent systems; · The drywell, which ·is in the ·shape of a ·light bulb ahd is con- .. ·· 
structed of steel plate, varies in diameter from 37 ft to 66 ft and is approxi
mately 112 ft high. The shell thickness vari~s from approximately· 3/4 to · 
2-3/4 in. The pressure~suppression chamber is a steel pressure vessel in the 
shape of a torus with an inside diameter of 30 ·.ft' a water volume of approx
imately 112,000 cubic feet, and.an air volume of approximately 117,000 cubic 
feet. · · . · · · . · · · - · ' . 

The reactor building is designed to provide containment during reactor refuel-··. 
i ng and maintenance· operations wheri the primary containment system is open. 
The building will also pro vi de secondary contai·nment )'!hen the primary contain
ment is required to be in service~- ·.The reactor building consists of the mono~ 
lithic reinforced concrete. floors and walls enclosing the n~clear reactor, 
primary containment, and reactor auxiliaries, and the buildin·g superstructure 
with sealed panel walls and precast. concrete roof. · -

1.4 Summary of Operating History and Experience 

The Dresden Unit .2 plarit received ~:~roVis~onal operating lic~nie on December 22, 
1969, achieved initial criticality on January 7, 1970, and began commercial 
oper~tion in July 1970. The reactor has a licensed thermal po\rw'.er of 2,527 MWt 
and.a design electric rating of 7_94 megawatt-electric (MWe). 

1.4.1 Summary of Oak Ridge National Laboratory Report 

To ensure that the plan.t's operating history, including plant transients, was 
appropria.tely evaluated an·d factor:ed into .the NRC staff evaluatiOn,. the staff 
r.equested the Oak Ridge Nat i.onal ._Laboratory (ORNL) to perform a.detailed review. 
A copy of the .ORN.L report is attached· as Appendix F. · · .. ; ".Jf'J·r 

Table 1.1 p~esents the Dresden Unit 2 reactor availability and plant capacity 
· factors. from 1970 through ;I.981, the reactor a van ability factor averaged 
73.5% and the unit capacity_ fa~tor :averaged 53.8%. Ttie_reactor ayailability 

I •' ~ • > ' • • ~ - • • 

Dresden·2 SEP 1-:.4 



factor was above 'average and the 'unit capacity factor'w~s ·average.' From'1g]3· 
through 1980, the reactor availability and unit capacity' factors averaged 80. 3% 
and 61.4%, respectively. The values were lower during 1970 arid 1971 because of 
the introduction of spurious signals into the scram circuitry and maintenance 
outages ·to perform repair:s on the main:transfor111~~ and.on.the main turbine:• .In 
1981,' the refuel fog outage that began at the 's'tart of the year was extended so 

... ·that further repairs on the· niain turbine could' be made. · 
'. . • - •. \ • :· •• ' i ••••• . • •• 

Of the 206 forced.shutdowns and power reductions between 1970 a~d 1981, 68 were 
identified as design-basis events (DBEs) of 1 of the_ following 11 types:. 

: • I • I•,. • . . ' ' ,' ' ' ~ ' • • ' ' ; . 

(1) turbtne tr~p (20) 

(2) loss of normal feedwater (10) 

·(3) ·inadvertent clo~ure of main steam isolat:ion v·alve (MSIV) (9) · .. 

( 4) fee~wa·ter system ma Hun.ct ions resulting in iritreas~d feedwater fl ow (8) 

(5) loss of cohden.s.er vacuum (7) '• 
;. 

(~) loss of exter~~l el~ctric lo~d (5) 

(7); single'and multiple recirculation p~mp tr,ips (3)' 

(8) in'ad~ert~nt 'opening of turbine bypass valves' re~ulting in increased st'.~am 
fl ow (2) 

(9) .i ~,advertent opening .of safety re 1 i e'f .'v'J~( (2) .' 

(lOJ startup ~f an i ql e re_~frc,ul,adon .Pui:np '('IL 
. . . . ' ' \ . ~ 

( 11) C:~'nt.ro 1. rod ma 1 ope rat i,on; ( 1) . ' , 
l·'· 

. ' 

."I• 

: ' , ~ . .: ..... ... . ' 

Two aspects of the DB Es are re 1 at i ve to fretju~·ric.Y of occurrence: . 

·.' •· .,•'I-· . 

'·' ·.·· 

.;· ... 
. •, .. ,. '. 

(1) The number of feedwater system malfunctions··resulting ·in· i~cir~as:J(t feed-
~ater flow i~ somewhat higher than that experience~.i~ other pl.•nt~, with 

· .: , sev.e·n ,i:>f ·the eight events ckcu'rririg' betw~en. 197,0 and 1973 .. ' ' · ·· · · 

c'2> 
'' ,., ,'• • • ', ; ' ', • ', . . . '," • ' • . • • ,' •,I,: 

The total ·11·uriiber of DBEs taken individLJally. for each type Of ~~ent~ 'with~ 
the exception of the feedwater nialfuncffons, ls consistent with that expe
rienced in other plants. 

•' ,··: 

Of the 68 OBEs i dent i fi ed. through 1981, 40. 9ccurre_d l:>etw(!en 1970 .and 1973 .. ~t.a 
tim~ ,.when Dresden .Unit 2 was experienci:ng pr6qlE:!.nis (eithe:r personnel o('inher.-

.. ~~p '.wi~h .~~he introduction ?f _spurious ~i~ri~lS in ... v~rjou~ parts of .t:hereact.d~ 
protection system. In all rnst,ances .e~cept qn.~ •. the engineered saf~ty_ fea~lJres 
functioned properly to bring the'reactor to a':safe·shutdown. , .. Th'at'event'is~ 
discussed in detail in Section l.4.4i 

·'· -

The .tr-en{fof'. the·:~umber of reportabfe event~ submitted. by Dresde'tl .Unit '.2~has. 
remained "relatively constant s~nce 1974 ~ith ~n a~era~~ ~f 63 ~Je~~s b8currih~ 
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from 1974 through 1981. For this 8-year period, a low of 47 events was report
ed in-1980; the peak years were 1977 and 1981 with 75 and 74 events reported, 
respectively. For 1970 through 1973, an average of 32 events per year were re
ported. Inherent equipment failures caused 51% of the reportable events. Human 
error (including admi ni strati ve; design,' f abri cation, i nsta 11 at ion, maintenance, 
and operator error) either caused or were directly related to 49% of the report
able events. Of the reports involving human error, the three dominant categories 
were main~enance errors (11.6%), administrative control errors (11.1%), and de
sign errors. (9.4%). There is, no apparent trend in the causes of the reportable 
events. 

The major contributor to the significant types of events was various equipment 
and component failures that cal,J$ed nine of these events. Pipe cracks that were 
identified from 1974 through 1978 in assorted systems accounted for six of the 
significant events. Several ~racks were found in the coolant recirculation 
system and recirculation bypass loop; cracks were also found in the core spray 

·system, feedwater system, and containment is.olation systems .. ·Pipe cracking is 
a generic BWR prdblemand the Pipe Cracking Study Group formed by NRC has indi
cated stress-corrosion cracking as the cause. Three events were due to human 
errors--two operator errors and one fabrication error. 

~ine types of recurring events were .noted during the two segments of operating 
history review. 

Three of the event types (pipe cracks, MSIV failures, and feedwater regulator 
valve problems) were identified either by Dresden Unit 2 or NRC staff, and cor
rective measures were undertaken. Three types (diesel generator fai 1 ures, con-. 
trol rod and rod drive problems, and the radiaoctive waste management/health 
physics program problems) were. identified by Dresden Unit 2and NRC staff, !ind 
corrective actions were taken or are under consideration. These types, however, 
conti.nue to recur and/or still are of concern. The rema1ning three types (oper
~tor errors, turbine control problems, and high-press~re cool~nt injection fail
ures) cdntinued to recur through 1981. 

Problems with feedwater regulatory. v~lves were limited· to ·a 3-year period from 
1973 t~ 1976. Problems involved seal leaks, breakirig of valve s~ems, and a 
blown fuse ln a control circuit~ Low reactor coolant water level resulted in 
five of the six events, but there were no instances of total loss of feed~ater. 

There were 44 instances where the diesel generators failed upon demand; 22 of 
these were fai.1 ures to start. From 1975 to 1979, the di ese 1 generators fai 1 ed 
.almost nine times per year compared with an average of two fai-1 ures per year 
for other years. Only orae failure,to start was reported in 1980 and none in 
1981. However, in 1981 there were two diesel generator failures (October 23 
and December 1) involving check v.alve failures on the Unit 2/3 diesel generator 
engine cooling systems (the Unit 2/3 is a single'diesel generator that can be 

·electrically aligned to serve either Unit 2 or 3). A similar failure occurred 
on the Unit 3 diesel ~n November 19, 1981. Dresden Unit 2 has experienced 
three instances. of loss of emergency_ power ::·r-om the diesel generator failures .. 
During one of the three events, one of the . C.:i e~.: 1 s restarted and was dee 1 a red .. 
operable. 

. . 

Control rod and rod drive problems (numbers indicated in parentheses) were promi
nent in 1970 (5), 1974 (5), .1977 (7), _1980 (8), and 1981 (6). Slow con~rol rod 
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insert time was experienced during the plant 1 s early life;. however, a design 
~edification tb the control rod drive inner.filter corrected this. Uncoupling 
of one or two control rods dominated the failures for 1974, 1977; and 19.80. · 
The failures in 1981 involved excessive rod insert times. · 

The problems related·to the radioactive waste management/health physics program 
fall into two categories: 

(1) Activity limits were exceeded in various radwaste .and drain tanks. 

(2) A variety of equipment failures resulted in both gaseous and liquid leaks. 
These failures and the breakdowns in operations that involved health phys
ics considerations provided the potential for exposures to personnel or 
resulted in exposures to personnel. The·first and more significant radia
tion.overexposure occurred on March 5, 1981, when a portion of a large 
radiation shielding plug was being removed from inside the reactor vessel 
during maintenance. The individual involved, a contractor employee, re
ceived an exposure of 21 rems while guiding a·crane in the removal of the 
shielding plug. The second overexposure involyed a contractor employee 
who received a cumulative radiation exposure of 3.02 rems fo~ the period 
January 1 to March 20, 1981. · 

Operator errors, which include contra 1 . room personne 1, auxi 1 i ary operators, and 
maintenance and testing pers.onnel errbrs ·(as compared with the· broader category 
of human errors defined previously), directly caused or complicated some 36 
forced reactor shutdowns and 20% of the ·reportable events. 

. . 

Prob 1 ems with, the turbine contro 1 ya 1 Ve and turbine e 1 ectrohych:·aul ic control 
(EHC) system occurred in clusters approximately every 3 to 4 years~ in 1972, 
1975 to 1976, and 1980; The control-valve problems 'involved inh~rent'fail~res 
and steam leaks. The EHC problems involved low oil pressure arid ofl leaks that 
led to forced shutdowns. ;, · 

,· . ' 
Fifty reportab 1 e events were fi 1 ed that i nvo 1 ved' the high-pressure cbo.l ant in
jecti on (HPCI) system. Fifteen of these represented fail~res 9f the HPC~ on 
demand. The pri nci pa 1 causes were failures of motor-operated· va 1 ves, the tur-. 
bine stop valve, and the isolation valves. The HPCI. fai1!:Jres were evenly. dis- . 
tributed throughout the operator experience of Dresden Unit 2, although·no · 
failures on demand occurred in 1981. Estimates of th~ failure rate of the HPCI 
system for Dresden Unit 2 indicate a failure rate several times that predicted 
i.n the Reactor Safety study (WASH-1400) and a factor of two greater than that 
observed from historical data. · · ·· · ' · · 

1. 4·. 2 Operating Expert ence From January l,· 1982 to August 31, 1982 

The Dresden Unit 2 reactor availability and capacity factors were high during 
the January to August 1982 period. The reactor availability factor was 9,510,. 
and the unit availaoility factor ~as 93.8. The unit capacity' factor was 82.9% 
of the design electrical rating and 85.'1% of the. maximum dependable capacity. 
Al t2f, these factors are well above the Dresden Unit 2 ·lifetime averages~ 

'•'·' •;•. . 

During this period only one significant outage occurred. The outage was caused 
.J>Y a failure of arUiPCisteam ispJati9n_vaJve tQ clc;>se!. The failur_e ~as,ca,used 

.. ". 
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by moisture leaki,1'!9 through the valve packing.that entered the valve motor oper- . 
ator and shorted out the motor.· The valve was repa,;ked and· the motor replaced ..... :., 
The safety significance of the ev'ent was minimal beca·use all other emergency.·· 
core cooling systems were operable. · ·· ·' 

Licensee ~eponse· to-numerous NRC requirem¢nts such as Th~ee Mile Island T~sk. _·· 
Action Plan, bulletins, circulars~ and information notices has been satisfactory 
in spite of the heavy work load imposed on the station and corporate staff;· · ·· 

1.4.3 Operating and Regulatory Performance Since January 1, 1980 

1.4.3.1 Operating Performance 
•• • • ·• ·• • . ' ., t ' '~: 

·.·. ,, 

NRC 1 s Systematic Appraisal ·of Licensee Performance (SALP I) program from July· 1, _ · · 
1979 through June 30, 1980 and SALP II from July 1, 1980 through. Dec·ember 31, • 
1981 a·ssessed the· licensee 1 s ·performance in re la ti on to Dresden Unit 2 as we11 
as the entire Dresden stat ion.· · · · 

Licensee ·performance including'responseto events and NRC findings has been 
acceptable. · During this··period, ·several significant events - personnel" expo
sure ·in excess of regulatory limits, identification of water 'in 'HPCI steam 
lines; and diesel-generator failures - resulted in special inspections and/or. 
investigatfo.n·s. · · · ' · · · · · ., 
Throughout this period, several management' meetings related. to Unit· 2 were held·: .. · · · 
Meetings were held on.October 31, 1980 to present the SALP I findings and on 
June 2, 1982 to present the SALP lI findings. Several other meetings'were held 
throughout this· period befor'e December 1981 to discuss signific'ant·events, NRC .,,. 
concerns'., or enfort:e~ent findings~" :The details' of these meetings are d·iscussed· 
in the respective i nspe'c~ ion or. SA~P reports. · · · · 

The heal th phys frs appra i sa 1 conducted in 1980 identified severa·l areas where, · 
improvement couid be· made as we°lf as some noncompliance items .. On the basis· of· 
followtip~ inspect1ohs~· the license~·s· actions have signifiC:antly improved. 

:.'!' 

The emergent:ypreparedness appraisal in 1981' and subsequent inspect ion of the 
licensee Is emergency response 'pl an in coordination with the Federal Emergency' 
Management'' Agency· have recently drawn affirmative eva 1 uat ions. . · ·· . ' 

In April 1982, a speC:ial licensee"management appraisal team conducted an inten
sive inspect ion in the areas'' or riiai ntenance, · design changes and inodi ficat ions, 
correcti've actfon· systeih, training of nonlicensed ope_rators~ 'committee attivl-· 
ties, and quality assurance audits. This special inspection· provided an excel•' 
1 ent overview of station ·mana'geme·nt contro 1 s, and even though severa 1 i teins o.f 
noncompti'ance resulted~ 'the" overalf summary was: that the stat ion is adequately 
managed. · · · · · ........ 

;·\:· i·.. .-;' ... : ;: ,·, . ··' 

1. 4. 3. 2 Regufatory ·Performa'nce; , 
' ,1,. . " 

•!: .. :': '.' 

.~ ~ • : I 

The regulatory performance of Dresden Unit 2 during this periOd has b~en· accept- ·,.; .. _ 
able. One· finding', personnel expbsure·s iri excess of regulatory limits,"·re~'ult~d';: .: 
in a Severity Level I'll cftation·and a civil penalty. The licensee•s·followup"' '"' 
actic>n was sufficient to wa'rrant no additional enforcement actions. 

' ' • •, ' • ' f i: ( ,• '• •; !1 ·~ '; I • • ' 

: .... · 

l,· :,1_.' I 
,I' .t .• 'i! 1' ... ·: 
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More. recently; the -Qi scover.},. of an operi primary -~ontai nment instrument 1 i ne was 
detected and reported. - A sped a 1 inspect ion was conducted and appropriate 
enforcement action wil 1 -be taken. · · 

From ·December 1981 through- August· 1982 ;-.the 1icensee 1 s ·regulatory performance 
has sh.own a significant overall improvement as evidenced by inspection findings 
as we 11 as the 1icensee 1 s response to ·events. · 

1.4.4 ·Significant Event 

The one event where engineered safety features fai 1 ed to funct i c;>n properly 
occurred on June 5, 1970 and involved a series of multiple failures complicated by 
operator error and prqcedural inadequacies .. With the reactor undergoing initial 
startup tests and operating ai 75% power (623 MWe)., the incident was initiated 
by a spurious signal generated in the elecirohydraulic control of the turbine
generator set that.caus~d the turbine control valve to open further and the steam 
bypass valves to the condenser to fully open. Within! second the turbine trip
ped and the reactor .. scrammed. The two operating feedwater pumps tripped because 
of low suction pressure resulting from th.e increased feedwater flow. Subsequently, 
the MS IVs closed; and the contro 1 of the water .1eve1 in the. pressure vesse 1 bec_amf! 
difficult .. Wateilevel began rising again, but because the level-indicator chart 
pen being observed by the operator became stuck, the operator, not knowing the 
1eve1 was st i 11 increasing further, increased the fl ow rate of f eedwater. By.· 
the time the operator discovered the stuck.pen, the water level had risen enoQg~. 
to f 1 ood the main steam. 1 i nes and the i so lat ion condenser .steam 1 i ne. , The· inc i -. 
dent was further complicated' at. thi.s point by a 1 ack Qf p~ocedura 1 gui d,ance. 
under conditit>ns of high reactor coolant in the pr_essure vessel. The continued. 
input. of water coupled with afte~heat from the reactor core ~nd closure qf the .. 
main steam line valves caused the pressure~ve~sel~pressure,tci begin.increasing 
rapidly. The isolation- condenser was manually actuated, but was subsequ'ently .. 
i so 1 ated. by the. circuitry that is used to detect.; a break in ·the condenser 
return line. ·The high flow setpoint for this.circuitry, specified by .Technical 
Speci fi cat ions, had been set ·too low to a 11 ow for the. high condensate fl ow that . 
is encountered fo 11 owing startup with the condensate leg fi 11 ed ·with .cold wate_r. 
An attempt to reopen the main steam line valves .to dump-steam through -the 
turbine-bypass valves· failed becaus·e the valves h·ad not .been .reset from -the 
earlier trip that had closed them. Following the automati~ tripping of the 
reci.rculation pumps and automatic startup-of the standby diesel.generatOrs, the 
core spray and low-pre~sure coolant injection systems started but.did not inject 
water because. the. re·ac,tor. pressure. exceeded· the pump head of both systems. The 
high~pressure coolant injection system started but did not inject water because 
it had been valved out earlier for repairs .after i.ts backup systems had been . 
proof-tested as prov1ded for. in· the Technical _Specifications .. Actual w~ter 
injection by this system would have been automatically inhi·bited .by. the high- . 
water signal from the pressure vessel water-level monitors. With the isolation 
condehser inoperable, the operator manually-opened a pressure-relief valve 
several times throughout the incident so that steam could be dumped to the. 
pressure-suppression pool to reduce the pressure in the pressure vessel and 
thereby .remove the reactor decay heat. Two-phase9 flow cause~ a. waterhammer 
that, 0re.suJ,ted in opening a relief.valve to the qrywell. The discharge from. the 
relfef'valve impinged on two other relief valves ~au~ing them to ·open. They .. 
remained open until they were _closed manually after the vessel was .depressurized 
and coo 1 ed -down. Several thousand gall on~· of pri_mary water leaked to the drywe 11. 
The containment· zone was contaminated, but no· measurably radi oact i vi ty was rel eased , 
to the site or the environs.· Damage to the plant was minor: 

' .... 

Dresden 2 SEP 1-9 . , . 



...... 
I 

...... 
0 

REACTOR 
VESSEL 

: SUPPRESslON 
:POOL··~· 

STEAM FLOW 
RESTRICTOR 

REACTOR WATER CLEANUP FIL TER·OEMINS 

Figure 1. 1 

MAIN STEAM 
ISOLATION 
VALVE 

FEEDWATEH PUMP 

MOISTURE SEPARATOR 

.. z 
;; 
a: 
0 

I CONDENSATE PlJ!"P 

MAKEUP WATER 
FROM CST 

REJECT WAHH 
TO CST 

Dresden.Unit 2 .Primary cool ant system 

lO 



YOTILATIOll lJllAUlT DUCT 
Al A I 

...._,cm-----c81-'-c _____ r_c ______ ~•sm• 

ll•E 

~-----.-----1------e§-.~--~-~.--· Y(IT TI>AT.a!PHER! 

Figure 1.2 Isolation condenser ~ubsystem 
Source: Dresden FSAR_Figure 4.5.1 

Dresden 2 SEP 1-11 

;. 



·-- ·-· --···· ·---·· .. ·- ··--· .... . ··-······ -- .. 

Table 1.1 Dresden Unit 2 availability and capacity factors 

Factor 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 Avg 

Reactor 
availability 44.5 69.3 62.5 90.8 66.8 57.8 78.3 73.5 96.·3 83.2 'J5. 6 . . 62.8 73.5 

Unit 
availability 34.0 65.0 59.8 87.6 64.1 55.1 75.9 71. 9 94.2 81. 6 93.3 . 60.1 70 .. 2 

Unit capacity 
52.2 73~ 0 (MDC) ND ND ND ND 'ND 42.3 64.5 8.;. i 67.6 50.4 62.l 

Unit capacity 
(DER) 22.4 37.3 45.2 70.8 48.2 41. 2 61. 6 50.8 82.0 71. 0 65;7 49 .. 0 53.8 

,. 

Notes: MDC = maximum dependable capaci~y 
ND = No data·. 

(772 MWe); DER= design electrical· rating (794 MWe); 

. .. 

•:r'j.,' 

: .. -

... '. ·,· 
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2 REVIEW METHOD 

2.1. Overview 

The Systematic Evaluation Program (SEP) review procedure represents a departure. 
from the typical NRCstaff reviews conducted to support the granting of a con-· 
struction permit or operating license for a new facility or a license amendment 
for an operating facility~ A typical licensing r~view starts with the submit":" 
tal by the utility of a safety analysis report (SAR) that describes the design 
of the proposed plant. The staff reviews the SAR on the basis of the Standard 
Review Plan (SRP),·Regulatory Guides, and Branch'.Technical Positions (found in 
SRP) that c~n~titut~ t~~rent licensing crit~ri~. · The gui~elines in th~ SRP 
represent acceptable means of complying with liC:ensing regulations specified in 
Titl~ 10 of th~ Code of Federal Regulations (10 CFR). · · 

The SEP was initiated by NRC, and not by the licensee as part of an application 
for a license or request for a license amendment. The SEP procedure involves 
several phases of data gathering and evaluation so that an integrated assess
ment of the overall plant safety can be made. The various phases and their 
interrelationships are described below. 

2.2 Selection of Topic List 

A list of significant safety tcfpics was derived from existing safety issues 
during Phase I of the program. More than 800 items were considered in the 
development of the original ltst; however, a number of these were found to be 
duplicative in nature or were deleted for other reasons. Categories of topics 
that were deleted for other reasons are (1) those not normally included in the 
review of light-water reactors, (2) those related either to research-and
development programs or to the development of analytical evaluation models and 
methodology, and (3) those that are reviewed on a periodic basis in accordance 
with current criteria (for example, fuel performance). The topics retained 
numbered 137; these were arranged in groups corresponding to the organization 
of the SRP. A 11 definition 11 was prepared for each topic to ensure a common 
understanding. This definition plus a statement of the safety objective for 
the review and the status of the review at that time is contained in Appendix A 
for ease of reference. 

During the course of this review, the number of topics that applied to all 
plants was reduced further because some topics. were being reviewed generically 
under either the Unresolved Safety Issues (USis) program or the Three Mile 
Island (TMI) NRC Action Plan; also, duplicates found within the SEP topics were 
deleted. Appendix B shows these topics along with the corresponding USI, TMI 
task, or SEP topic referenced. The basis for deletion appears in Appendix A 
under the individual topics. The current status of USI and TMI Action Plan 
Item reviews applicable to SEP will be discussed in a POL conversion safety 
evaluation report that will be issued following completion of the integrated 
assessment. 
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Plant-specific deletions other than those common to all· SEP plants were made to 
account for nonappl icabil ity of particular topics to ·Dresden Unit 2. The p1ant
specific topics that were removed for Dresden Unit 2 and the basis for deletion · 
are shown in Appendix C. 

For Dresden Unit 2, this process resulted in 88 topits from the topic list that 
formed the SEP review. The final list of 88 topics that were reviewed appears 
in Section 3.1. 

The mil~stones in the review of the SEP program and the Dresden Unit 2 plant 
are shown in Table 2.1. 

2.3 Topic Evaluation Procedures 

Each SEP topic in Section 3.1 was reviewed to determine whether the torres~· 
ponding plant design was consistent with current licensing criteria such as 
regulations, guides, and SRP review criteria, or the equivalent of s~ch c~i
teria .. Safety evaluation reports (SERs) for all 88 topics were issued to 
document the comparison with current licensing criteria and to identify poten
tial areas for backfittin~. References for lette~s regarding the individ~al 
topic.SERs are contained in Appendix E. These documents describe the detailed 
evaluations where conclusions are. summarized in this report. · 

Topics were evaluated by one of two. methods: 

(1) The NRC staff reviewed and formally issued an SER to the licensee~ ·:th.is 
SER was termed a draft because it.was only one input el~ment to.the·evalua-

. ti on. The purpose of the draft SER was to verify the factual accur.acy of 
·the described facility and to allow the licensee to idehtify.possihle· 
alternate approaches to meeting the current licensin~ ~riteri~. After a 
review of the licensee's comments on the draft SER, factual ·changes.~were 

. incorporated as needed, proposed alternatives were reviewed,. and:'.th_e SER 
was issued in final form. 

(2) ·The licensee submitted a safety analysis report and the staff .issued a 
final SER based on·a review of this submittal. · 

After completion of the· topic evaluation, the disposition of each topic.was 
grouped according to one of the following results: · 

(1) The ·plant· is· consistent with current licensing criteria and the•itopic 
review; is· considered complete. If the plant does not meet.curr~nt licens
ing criteria, but the present design is equivalent to current ttiteria, the 
topic is also crinsidered complete. A justification for this concl~~ion is. 
provided in the topic SER. The topics in this category are identified in · 
Section 3.1 of this report by an asterisk. 

(2) The plant is not consistent with current licensing criteria, but.th~ licen
see has implemented design or procedural changes that the staff fiinds . 
. accept:ab le. A 1 though the licensee committed to cet:'ta in design qri ~ ;prio.ce
dura l changes during the· course of the topic reviews· for Dresdefri;ll'.Jnit"2, 
none were implemented so that differences were resolved during a topic 
review. Consequently, none of the topics fe 11 into this categ?T,'Y.. 
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(3) The plant is not consistent with current licensing criteria, ~nd the dif
ferences from these criteria are to be evaluated as potential candidates· 
for backfitting. If the staff determines the difference is of immediate 
safety significance, action is taken to resolve the issue promptly. No 
issues at Dresden Unit 2 required that prompt action be taken. If the 
difference is not of immediate safety significance, the resolution is 
deferred to the integrated plant safety assessment to obtain maximum 
benefit from coordinated and integrated backfitting decisions. The SEP 
evaluation of all 88 topics led to the conclusion that 34 topics were not 
consistent with current licensing criteria. All of these topics were 
considered in the integrated safety assessment and appear in Section 4. 

2.4 Integrated Plant Safety Assessment 

The objective of the. integrated p 1 ant safety assessment is to make balanced and 
integrated decisions on backfitting current licensing criteria to SEP facilities. 
Factors considered important in reaching decisions on backfitting include safety 
significance, radiation exposure to workers, and, to a lesser ~xtent, implemen
tation impact and schedule . 

. A meetin9 was held with the licensee to discuss these factors as they related 
to the differences identified during the SEP review between actual facility 
design and current licensing criteria and to obtain the licensee 1 s views ori 
safety significance and possible corrective actions. ,... 

These factors were considered in reaching a decision on backfitting and are dis
cussed in Section 4 for each identified difference between actual facility design 
and current licensing criteria. Because these factors sometimes rely on. judg
ment, risk assessment techniques were used to the extent possible to supplement 
the staff's judgments concerning safety significance. The probabilistic risk 
assessment (PRA) performed by Sandia National Laboratories, along with comments 
by the staff, appears in Appendix D. For reasons given in Appendix,..D,·only 
certain topics could be readily analyzed by a PRA. Of a total number of. ., 
34 topics considered in the integrated assessment, 20 were evaluated using PRA 
techniques. 
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Table 2.1 Topic list selection and resolution 

ORIGINAL PHASE I TOPIC LIST 
800 

. + . . . . . . Many of these topics were deleted because they were dupl1cat1ve 
in nature, were not normally included in the review of light-water 
reacto'rs, were related to research-and-development programs, or were 
revfewed c:in a p·eriodic basis in accordance with current criteria. · ' 

FINAL LIST OF PHASE I TOPICS REVIEWED DURING PHASE II . 
137 (see Appendix A) 

Of the 137 topics, 19 were deleted because they were being reviewed 
generic.ally under either the Unresolved Safety Issues (USis) program 
or the Three Mile Island (TMI) NRC Action Plan (see Appendix B). 

~ . . . 

REMAINING TOPICS AFTER DELETION OF USis AND TMI-RELATED TOPiCS 
118 

Of the remaining 118 topics, 30 were deleted because the topics did 
not apply to Dresden Unit 2 (see Appendix C) . 

,• •• 
FINAL NUMBER OF TOPICS REVIEWED FOR DRESDEN UNIT 2 

88 (see Section 3.1 and.Appendix E) 

+ 
TOPICS THAT MET CURRENT CRITERIA OR WERE 

ACCEPTABLE ON ANOTHER DEFINED eASIS 
54 (see Section 3.1) 

~ 
TOPI'CS THAT MET CURRENT CRITERIA OR WERE ACCEPTABLE ON ANOTHER 

DEFINED BASIS AFTER MODIFICATIONS MADE DURING TOPIC REVIEW 
0 

t 

,., 

., 

; 

TOPICS CONSIDERED FOR BACKFIT IN THE INTEGRATED ASSESSMENT , .. 
34 (see Table 4.1 and Sections 4.1-4.32) 

' ' . . .... J -; ~-- ,, 

. •'·· 
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3 TOPIC EVALUATION SUMMARY 

3.1 Final Dresden Unit 2-Specific List of Topics Reviewed 

Listed below are the 88 topics that were reviewed for Dresden Unit 2. The 
topics with asterisks are those for which the,plant meets.current .criteria or 
was acceptable on another defined basis: 

TOPIC 

II-1. A* 

II-1. B* 

II-1. C* 

II-2.A* 

II-2. C* 

II-3.A* . 

II-3. B 

II-3. s·.1 

!I-3: c 
II-4*. 

II-4.A* 

II-4. B* 

II-4. C* 

II-4. D* 

III-1 

III-2 

TITLE 

Exclusion Area Authority and Control 

Population Distribution 

_ ... ~nt i a 1 Hazards or Changes in Potent i.a 1 Hazards Due to Trans-· 
portation, Institutional, Industrial, and Military Facilities 

Severe Weather Phenom~na 

Atmospheric Transport and Dj ff us ion Characteristics for. Acc_i d'er:it 
Analys.is - 0 

~ydt0Togic Description 

Flooding Potential arid Protection Requi r'emeQts 
. ' 

Capability of Ope rat in-g Pl ant To Gope ~i th Des.i gn-Bas is F,loodi.ng 
Cond.itions · ; · · . , 

Safety-Relateq .Water Supply. (Ultimat~ Heat Sink (~~S))· 

Geo 1 ogy and ·seismology·• 

Tectbnic Province· 

proximity of Capable. Tectonic Structures in Plant Vieinity 

Historical Seismicity Within 200 Miles- of Plant 

StabiJ_ity of Slopes 

. Dam Integrity 

Settlement of Foundations ~nd Buried Equipment 

Classification o{ Structures, Components, and Systems (Seismic and 
Quality) 

Wind and Tornado Loadings 
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TOPIC TITLE 

III-3.A* Effects of High Water Level on Structures 

III-3.C Inservice Ihspection of Water Control Structures 

III-4.A Tornado Missiles 

III-4.B Turbine Missiles 

III-4.C* Internally Generated Missiles 

III-4.D* Site-Proximity Missiles (Including Aircraft) 

III-5.A Effects ~f Pipe Break.on Structures, Systems, ·and Components 
Inside Containment ·· 

III-5,B Pipe Break Outside Containment 

1II-6 Seismic Design ~cinsid~rat~ons 

Ill-7.B Design Codes,"Pesign Criteria, Load Comb_inations, and Reactor. 
Cavity Design Criteria 

llI-7 .. D* Conta'inment Structural Integrity Tests 

III-8.A Loose-Parts Monitoring and Core Barrel Vibration Monitoring 

· III~8.C* Irradiation Dam~ge, Use of Sensitized StainJe~s Steel, and Fatigue 
Resistance · 

llI-10.-A' Thermal-Overload P'rqtection for "Motors of Motor-Operated Valves 

III.:..10.C* Surveillance Requirements on BWR. Recirculation Pumps and Discharge 
,ValVe:s · ' · 

IV-LA* Operation With Less. Than All Loops_ in Service 

IV-2* ReactivityControl Systems Including Functional Design and Protec-
_tion Against Single Failur.es 

IV-3* BWR Jet Pump Operating ~ndication~ ... 

v~4* Piping and Safe-End Integrity 

V-5 · Reactor .Coolant Pressure Boundary (RCPB) Leakage Detection 

V··6 

V-10.A* 

V-10.B 

Dresden 2 SEP 

Reactor Vessel Integrity 

Residual Heat Removal System Heat Exchanger Tube Failures 

Residual Heat Removal System Reliability 

3-2 
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TOPIC 

V-11. A 

V-11. B 

V-12.A* 

VI-1* 

VI-2.D* 

VI-3* 

VI-4 

VI-6 

VI-7.A.3* 

VI-7.A.4 

VI-7.C* 

VI-7.C.l 

VI-7.C.2* 

VI-7.D* 

VI-10.A 

VI-10.B 

VII-1.A 

VII-1.B* 

VII_-2* 

VII-3 

VII-6* 

VIII-LA* 

TITLE 

Requirements for Isolation of High- and Low-Pressure Systems 

Residual Heat Removal System Interlock Requirements 

Water Purity of BWR Primary Coolant 

Organic Materials and Postaccident Chemistry 

Mass and Energy Release for Postulated Pipe Break Inside Contain
ment 

Containment Pressure and Heat Removal Capability· 

Containment Isolation System 

Containment Leak Testing 

Emergency Core Cooling System Actuation System 

Core Spray Nozzle Effec~iveness 

Emergency Core Cooling System (ECCS) Single-Failure Criterion and 
Requirements for Locking Out Power to Valve_s, Including Inde;.. 
pendence of Interlocks on ECCS Valves 

Appendix K--Electrical Instrumentation and Control Re-Reviews 

Fai'lure Mode Analysis (Emergency Core ·cooling System) 

Long-T~rm Cooling Passive Fallures (e.g., Flooding of Redundant 
Components). · 

·Testing of Reactor Trip System and Engineered Safety Features, 
Including Response-Time Testi~g 

Shared Engineered Safety Features, Onsite Emergency Power, and 
Service System For Multiple-Unit Stations· ... 

,. 

Isolation of Reactor Protection System From Nonsafety Systems, 
Including Qualification of Isolation Devices 

. . . ' 

Trip Uncertainty and Setpoint Analysis Review of Operating Data 
Base 

Engineered Safety _Features System Control Logic and Design 

Systems Required for Safe Shutdown 

Frequency Decay 

-Potential Equipment Failures Associated With Degraded Grid Voltage 
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TOPIC 

VIII-2 

VIII-3.A 

VIII-3. B 

VIII-4* 

IX-1* , 

IX-3* 

IX-5 

IX-6* 

XIII-2* 

XV-1 · 

. XV-3* 

. ' 

XV-5* 

XV-7* · 

XV-8*. 

· XV-9* 

TITLE 

Onsite Emergency Power System (Diesel Generator) 

Station Battery Capacity Test Requirements 

DC Power System Bus Voltage Monitoring and Annunciation 

Electrical Penetrations of Reactor Containment 

Fuel Storage 

·Station Service and Cooling Water Systems 

Ventilation Systems 

Fire Protection 

Safeguards/Industrial Security 

Decrease in Feedwater Temperature, Increase in Feedwater Flow, 
Increase ih Steam Flow, and Inadvertent Opening of a·steam 
Generator Rel.ief or Safety Valve 

Loss of Exter~~l .Load, Tu~bine Trip, Loss of Condenser'Vacu~m, 
ClOsure of Main Steam Isolation.Valve (BWR), and Steam Pressure 
Regulator Failure ·cc1osed) · 

\, 

Loss of Nonemergency AC Powe.r to the ·station Auxii'ia.ries 

Loss of ~formal Feedwater Flow 

Reactor Coolant Pump Rot9r Seizure and Reactor Coolant Pump Shaft 
·ereak 

Control Rod.Misoperation (System Malfunction ?r Operator Error) 

:St~rtup 6f an Inacti~e Lo6p.or Re~ir~ul~tion Loop ·at an Incorr~ct 
Temperature;' and Flow Controller Malfunction Causing an Increase 
in BWR Core Flow Rate 

. I 

XV-11* Inadvertent Loading and Operation of a·Fuel Assembly in an Improper 
Positi-0n (BWR) . . 

XV-13* Spectrum of Rod Drop Accidents (BWR) 

XV-14* Inadvertent Operation of Emergency Core Cooling System and Chemical 
anQ Volume.Control System Malfunction That ·Incregses Reactor Cool
ant Inventory 

XV-15* Inadvertent Opening of a PWR Pressurizer Safety/Relief Valve or a 
BWR Safety/Relief Valve 
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TOPIC 

XV-16 

XV-18 

XV-19* 

XV-20* 

XVII* 

TITLE 

Radiological Consequences of Failure of Small Lines Carrying 
Primary Coolant Outside Containment 

Radiological Consequences of Main Steam Line Failure Outside 
Containment 

Loss-of-Coolant Accidents Resulting From Spectrum of Postulated 
Piping Breaks Within the Reactor Coolant Pressure Boundary 

Radiological Consequences of Fuel-Damaging Accidents (Inside and 
Outside Containment) 

Operational Quality Assurance Program1 

3.2 Topics for Which Plant Design Meets Current Criteria or Was Acceptable 
on Another Defined Basis 

As listed in Section 3.1. 

3.3 Topics for Which Plant Design Meets Current Criteria or Equivalent 
Based on Modifications Implemented by the Licensee 

During the to~ic reviews for Dresden Unit 2, the licensee committe~ to certain 
design changes, procedural changes, or analyses to resolve differences identi
fied. However, none of these actions were implemented so that no topic was 
considered resolved before the integrated assessment. Consequently, all of the 
differences identified during the topic reviews and the commitments made by the 
1 i censee are di scuss·ed in the context of the integrated assessment in Sect ion 4. 

1 The op·erat iona 1 Quality Assurance Program was reviewed according to the cri
teria specified ~or operating reactors in 1974 (see Appendix A). NRC is 
currently evaluating all aspects of Nuclear Power Plant Quality Assurance 
Pro~rams. Additibna1· review of this issue will be performed outside the 
cor.text of SEP. 
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4 INTEGRATED ASSESSMENT SUMMARY 

Table 4.1 contains the list of topics considered in the integrated assessment, 
whether Technical Specification requirements or backfit are needed, and whether 
or not the licensee proposes to backfit. A more detailed description of each 
topic with identified differences follows. 

4.1 Topic 11-3.B, Flooding Potential and Protection Requirements; 
Topic IJ-3;B.l, Capability of Operating Plants To Cope With Design-Basis 
Floodin Conditions· To ic 11-3.C Safet -Related Water Su l (Ultimate 
Heat Sink UHS 

10 CFR 50 (GDC 2), as implemented by SRP Sections 2.4.2, 2.4.5, 2.4.10, 2.4.11 
and 3.4.1 and Regulatory Guides 1.27 and 1.59, requires that structures, systems, 
and components important to safety be designed to withstand the effects of nat
ural phenomena such as flooding. The safety objective of these topics (II-3.B, 
11-3.B.1, and 11-3.C) is to verify adequate operating procedures and/or system 
design are provided·to cope with the design-basis flood. 

The site grade er~vation is 517 ft mean sea level (MSL). During the staff's 
review of the hydrology-related topics, the following flooding elevations were 
identified, as defined by current licensing criteria: 

probable maximum flood (PMF) 
still water - 525 ft MSL 
wave runup - 528 ft MSL 

As a result of these flooding levels, the staff has identified the following 
issues. 

4.1.l .Design-Basis Groundwater Level 

The original design value for groundwater level at Dresden Unit 2 was 514 ft 
MSL. Actual plant grade is at 517 ft MSL. However, .a 3-ft change in ground 
water level is not a significant change in structural loading when combined 
with other loads such ·as seismic. Also, as part of its review of Topic 111-3.A, 
11 Effects of High Water Level ·on Structures, 11 the staff cone l uded that structural 
integrity would be maintained for water levels up to 517 ft MSL. Therefore, 
based on margins in structures under postulated seismic loadings (Topic 111-6, 
"Seismic Design Considerations") and adequate margin for static loading, the 
staff concludes that further analysis of the effects of groundwater level on 
structures is not warranted. Backfitting is not required. 

4.1.2 Probable Maximum Flood 

The staff has calculated the probable maximum flood for the Dresden site to be 
528 ft MSL, including.wave runup. The Dresden Unit 2 plant is not protected to 
the PMF level as required by current licensing criteria. 
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In addition, the staff has determined that the expected 100-year water surface ' 
elevation and standard project flood will flood the service water pump motors~· 
It 'is the staff's position that the licensee ensure th.e capability to achiev~ and 
maihtain a safe shutdown condition for all expected flooding levels. ·The pro-" 
tection features should be addressed in plant emergency procedures. These pro
cedures are discussed in Section 4.1.4. 

4.1.3 Roof Loadings 

The roofs of safety-related structures (turbine and reactor buildings and crib 
house) have not been designed to sustain the loading associ.ated with the prob
able maximum precipitation (PMP) .. The design of the roof parapets will aJlow 
substantial accumulation of ponded water. The staff's position is th.at inser
vice inspection of roof drains is not a feasible solution because of the paten~ 
tial for blockage by debris and the frequency of inspection necessary to ensure 
drafn capacity. · · · 

By letter dated November 17, 1982(a), the licensee has committed to make struc
tural modifications to the roof parapets (scuppers) to ensure that loadings 
resulting from ponded water will be within the structural capability of the roof. 

4. li. 4 F.l ood Emergency Pl an 

The licensee's flood emergency plan in its present form does not meet current 
criteria regarding its adequacy to provide for safe shutdown of the facility· 
fo 11 owing a severe river flood. Among the i terns i dent i fi ed durfog the topic · 
review, the staff considers the following concerns to be significant: 

(1) The procedures relied o·n the capability of the licensee to predict 'floods 
·' sufficiently in advance to provide the time· necessary to get the plant 

to cold shutdown. The licensee does not have the professional staff.with 
·the hydro logic experience necessary to devise and implement a river ·fore"" 
cast system and elaborate flood emergency plan. 

(2)' On the basis of the computed hydrograph information (i.e.·, flood stage 
~ersLls time'for ~ PMF), there is not suff1cient time to get the pJaht to 
cold shutdown using normal shutdown'procedures. The emergency plan does. 
not address other procedure's' that would be required in a limited time . 

· ... frame. · · · · 
', 't 

(3) The emergency plan does not adequately address postflood·conditions such· 
as sources of emergency cooling water,. time required to return safety 

. ·.systems to ser'vke, ·and fuel requirements and availability for diesel- and 
' gasoline-powered equipment. · · · ' · · 

The existing flood emergency plan does not provide assurance that the ultimate 
heat sink can provide for a safe plant shutdown. 'Scenarios exist that woultl· · 
result in the flooding of safety equipment. Also, failure of the Dresden Island 
Lock· and Dam would result in low water leyels:that may affect the capability ' 
of the ~ltim~te heat sink. ~u~ther, pl~nt p~oc~dures require ·internal floodirig 
of structures, which co~ld result in a loss of all reactor coolinb. 

The' staff has' reconimended that the 1 i censee. have' the capabi 1 i ty to i nstal't~rfdn
operate an emergency pump above the PMF 1 evel capable of providing 100% ma'keup·: · 
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water to the isolation condenser and other cooling needs for the duration of 
the flood, including the time needed to restore the o~eration of flood~damaged 
components. The plant currently has the capability to use a portable pump to 
supply cooling water directly to the isolation condenser using a fire hose con-
nection. · 

. . . . 

By letter dated November 17, 1982(a), the licensee committed to revise the flood 
emergency procedure. Included in these changes wi 11 be flood predi cf.ions, gaso'."' 
line pump connections and fuel supplies, intake canal level gauge, and clearer 
direction on the use of instruments. 

On December 3~4, ·1982, th~ Dresden site was subjected to flood waters that )· 
exceeded 509 ft MSL and resulted in the shutdown of both units. NRC staff 
tepresentatives were at the site for most of the ev~nt. The NRC observers · 
have recommended action to be taken by the licensee. The Office of Inspection 
and.Enforcement will ensure that the revised flood emergency plan is sufficient 
to cope with a design-basis-flood event. 

4.2 To ic III-1 Classification of Structures Com onents and S stems 
Se1sm1c and ual1t 

10 CFR 50 (GDC 1), as implemented by Regulatory Guide.1.26, requires that ,struc
tures, systems, and components important to safety be designed, fabricated, · 
erected, and tested to quality standards commensurate with the importance .of,·· . 
safety functions to be performed. The codes used for the design, fabr1catioh, 
e~ectiori, and testing of the Dresd~n Unit 2 plant were comp~red with ctirre~t · 
codes. · · · · · .·· · 

The development of the current edition of the Ameri c~n Society of Mechanic.al , 
Engineers "Boiler and Pressure Vessel Code" (ASME Code) has been ·a process evolv
ing from earlier ASME Code, American National Standards Institute,~and other 
standards, and manufacturer's requirements .. ·. In general, the n:iaterfals of con-
struction used in earlier designs provide compa.rable levels of safety. .::: . 

' 
The review of this topic identified several ~ystems and components for which. 
the licensee was unable to provide information to Justify a conclusiqn that the 
quality standards imposed during plant construction meet quality standards re
quired for new facilities. The staff did not identify.any inadequate compo
nents. However, because of the limited information on the components involved, 
the staff was unable .to conclude that for code and standard changes deemed impor
tant to safety, the. Dresden Unit 2 pl ant met current requirements. 

It is the staffis position that the licensee provide the radiography require
ments and demonstrate adequate fracture toughness for the c6mponents id~ntified 
or demonstrate that the consequences of their failure are acceptable. 

4. 2. i . Radiography .. Requirements·. ! • 

ASME Code,. Section III, r~quires that Category A, B, and C weld joints be radio
g1·aphed. Furthermore, ASME Code, Section III, 1977 Edition, requires that weld 
joints for Class 1 and 2 piping,. pumps, and valves be radiographed. 

The staff- has reVii:!Wed, on a sample basis; the fabrication and construction irr. 
spection program implemented at Dresden Unit 2. It finds that the program is 
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gener3lly in agreement with current requirements except that the following items 
.have not been addressed: 

> 

(1) 

(2) 

Class 2 vessels built to Class C requirements and containing Category C 
joints, along with the examination technique employed, should be identified. 

The actual examination given to the recirculation system pump casing (this 
is a Class 1 component built to Class C requirements) should be described. 

4.2.2 ·Fracture Toughness 

ASME Code, Se~tion 111, requires fracture toughness testing of pressure-retaining 
material and material welded thereto. The staff's safety evaluation forwarded 
by letter dat~d September 2~ 1982(a) has identified the following areas where 
the fracture toughness requirement~ have not been provided: 

. . 
(1) Reacto~ Shutdown Coolin S stem RSCS Reactor Buildin Closed Coolin 

Water RBCCW S stem and Reactor Water Cleanu 

The licensee has indicated that fracture toughness testing rlata do not exist 
for the RSCS, RBCCW, and RWCU systems. The RSCS is designed to cool the reactor 
wateF when the temperature and pressure in the reactor fall below the point at 
w_hich the main condenser can no longer be used. If any of the system design 
limits are exceeded, automatic interlocks will prevent the system from being 
put into opera.tion. If the RSCS were inoperable or unavailable for any reason., 
the safety~grade low-pressure coolant injection (LPCI) and core spray systems 
could be used to inject cooling water into the reactor core. Therefore, the 
staff has concluded that the RSCS is not required to bring the plant to a safe 
shutdown condition. 

The RBCCW system is designed to provide cooling for equipment and systems in 
the reactor building. The system is not required to perform any posta·ccident 
heat removal ·functions. The staff's evaluation of SEP Topic IX-3, provided by 
letter dated June 30, 1981, has.determined that RBCCW flow to the equipment . 
coo led by the RBCCW can be lost under both normal .and postacci dent conditions, 
and although operator action may be required to restore flow to continue plant 
operation, the consequences are of little safety concern. Therefore, .the staff 
h~s·concluded that the RBCCW system is not important to safety. · 

The RWCU system is.designed to remove impurities from the reactor coolant system 
and is not required for any safe shutdown or postaccident function. The RWCU 

. system does. form part of the reactor cool ant pressure boundary. Failures of 
·this system are discussed in Section 4.16 regarding Topic V-11.A, "Requirements 
for Isolation of High- and Low-Pressure Systems. 11 

.... r1::-•..it.. 

Because of the low safety significance of the system and the cost of obtaining. 
and·testing samples of the systems, the staff has concluded that fracture tough
ness testing is not necessary and backfitting is not required. 

·(2) System Components 

For many components identified as requiring fracture toughness testing,,,,Ji.~~exoiti 
licensee has not provided the actual requirements imposed or the test results 
requested in the staff's draft evaluation forwarded by letter dated March 9, 
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1982. This information is necessary to complete the staff's evaluation because 
of the radical change in fracture toughness test requirements that occurred in 
1972 and the importance of adequate fracture toughness to ensure the integrity 
of the'reactor coolant pressure boundary and safe shutdown and accident-
mitigating systems. The staff is ·1acking the necessary information for the 
following components: 

(a) core spray system - pump casing 

(b) low-pressure coolant injection/cpntainment cooling - pump casing, shell 
side of heat exchanger · · 

(c) high-pressure coolant. injection - pump casing; piping, fittings, and 
valves· 

(d) condensate/feedwater system - piping from reactor vessel to outermost 
· containment i sol at ion· valve . · 

(e) main steam system -. piping, fittings, and valves. 

4.3 Topic III-2, Wind and Tornado Loadings 
. . . 

10 CFR 50 (GDC 2), as implemented by SRP Sections '3;3.1 and. 3.3.2 and· Regula
tory .Guides 1. 76 and 1.117, requires.·that the plant be. designed to .. withstand 
the effects of natural phenbmena such ~s wind'~nd torn~does. 

The existing design and construction of structures important to safety do not 
meet current licensing criteria regarding the ability of safety-. re lated struc
tures to resist tornado winds of 360 mph and differential pressures of 3.0 psi. 
The fo 11 owing were identified by the staff as i terns not meeting the prescribed 
loads. · 

4.3.1 Reactor Building Structure Above the Operating Floor 

The windspeed capacity for the reactorbuilding steel structure and siding 
above the operating floor is lower than tliose required by the s i te-speci fi c 
tornado-imposed loads. In particular, the staff consultants have calculated 
that the limiting structural elements of the east-side steel columns and siding 
have a l.oad capacity of 160 and 170 to 190 mph, respectively, and the south
sid~ columns are able to withstand a 280-mph wihdspeed. 

The on·ly safety-related system· located on the main floor of the reactor building· 
is the spent fuel pool. The safety concern would relate to failure of the steel 
columns in such a way that they would enter the spent fuel pool and damage the 
speflt fuel assemblies. Even in the unlikely event that fuel is sufficiently· 
damaged ·to a 11 ow the rel ease of radioactive gas to the poo 1 ; any subsequent re-
l ease from the pool would be rapidly dispersed because of the turbulent nature 
of tornado winds. Therefore, the radiological consequences would be inconse
quential. Further, the staff's evaluation of SEP Topic II-2.A, "Severe Weather 
Phenomena," provided a probability analysis of expected tornado windspeeds. The 
study showed the mean probability of exceeding a windspeed of 160 mph to be ap
pro~":i·mate:ly 3 x 10-s ·per year and the mean probabi 1 ity of exceeding 280 mph to 
be app~dxi~ately 5 x 10-7 per year. 
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It is the staff's judgment that the combined probabilities of exceeding a tor
nado wind spee~ of 160 MPH with the probability of the failed structure entering 
the spent fuel pool in such a way as to cause fuel damage are sufficiently low 
together with the limited radiological consequences so that there is no need to 
upgrade the reactor building structure. Backfitting, therefore, is not required. 

4.3.2 Ventilation Stack 

The stack capacities provided to the staff by the licensee are lower (255 mph) 
than those required by the site-specific tornado-imposed loads. Failure of the 
stack could affect the integrity of seismic Category I structures because the 
stack is in· close·proximity to: these structures. 

By letter dated November 22, 1982, the licensee provided the staff with informa-
', tion ·regarding the analysis methods used to c_alculate the stack wind capacity. 

The license~ stated that the analysis w~s performed using the American Concrete 
Institute (ACI) ultimate strenth method (ACI .. Std. 307-1979). The staff currently 
accepts only working stress analysis to determine chimney capacities. Futher, 
ACI Std. 3_07-1979,. "Specification for the Desi.gn and Construction of· Reinforced 
Concrete Chimneys," excludes ultimate strength design because of the lack of 
experimental data on hollow concrete cylinders. 

·,, 

Therefore, it is the staff position that the licensee provide further informa
tion regardi·ng the stack wind capacity and/or d~monstrate that stack failure 
will notprev~nt achieving and maintaining 1 safe shutdown., 

4.3.3 Components Not Enclosed in Qualified Structures 
. . . 

The staff's analysts did ·not include the systems and components important to 
safety that are located outside qualified structures. It i.s the staff's.posi".' 
tion that the licensee identify-those components and ensure that they are de-· 
signed to withstand the·postulated tornado loading or that their loss of func-
tion will not adversely affect safe operation of the plant. · · 

By letter dated November 22, 1982, the licensee supplied information regarding 
those components not enclosed within qualified structures. Th~ staff i~. cur
rently reviewing the licensee's response. 

4. 3. 4 Roof Decks 

Roof decks consistihg of builtup roofing as opposed to structural roof slabs 
made of concrete were not investigated by the staff. It is expected that such 
roof decks will have minimal resistance to differential pressure. 

By letter dated November 22, 1982, the l i cehsee supplied information regarding · 
the structural capability of the roof decks. The staff is currently reviewing 
this information. 

4.3.5 load Combinations 

As a result of the topic review, the staff was unable to determine if straight 
wind .loads (not tornado loads) were combined with other loads (i.e., ·operatfog_ 
pipe reaction loads and thermal loads). The effect of combining wind lciads · 
with other loads is addressed with SEP Topic III-7.B, ''Design Crides, Design 
Criteria, Load Combinations, and Reactor Cavity Design Criteria.". 
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4.4 · Topic III-3.Ci Inservice Inspection of Water Control Structures 
. ' . 

10 CFR 50 (GDC 2, 44, and 45), as implemented by Regulatory Guide 1.127,· requires 
that structures, systems, and components important to safety be designed to with
stand natural phenomena such as.floods and that a·system to transfer heat to an 
ultimate heat sink be provided. The inspection is intended for water control 
structures used for flood protection (on or off site) and emergency.cooling water 
systems. The safety objective is to ensure that water control structures that 
are part of the ultimate heat sink are available at all times during both normal 
and·accident conditions. The topic review identified several items for which 
current acceptance criteria are not met. · 

4.4.1 Flow-Regulation Station 

The staff found that the period of· inspection for· the flow-regulation station 
electrical and mechanical equipment does not comply with current licensing 
criteria. , , 

By letter dated September· 2, 1982(b), -the· licensee has stated that the flow
regulation station is not safety related and that a specific inspection. fre: 
quency is not necessary. Failure of the station wou·ld be. in the as-is configu"". 
ration and plant operation could continue in the failed mode. 

On the ·basisr of the· abov.e, the staff has, con<::luded that the flow-regulatio~:-
station is not safety related .. Therefore, backfttting i.s not requfr'ed.. -. 

4.4.2 Intake and Discharge Structures 

The staff found that· the. inspection frequency for the. structural i11tegrity of., 
the intake and discharge structures does not meet current criteria, since this· 
frequency is. based on observed sedimentation. rates rather than .hi stqri caJ. occur-:
rences of ·vertical and horizontal movement that could affect the stability qf. 
the structures. · Agreement has been reached regardi n.g 5 nspect ion f requ.ency~ ·:.as. · 
discussed in Section 4.4.3. · 

·. ! ~ ' 

·The staff 1·s evaluation of Topic II-
1

4.D, 11 Stab1'lity .. of S·lopes, 11 'h·a~·.c~ncJ~d.ed. 
that the rock into which the canals are cut is sound and capable of ma.intain.ing 
a stable vertical cut slope under normal and earthquake conditions. In addition, 
since the plant structures are founded on sound rock, as discusse~~nder SEP .. 
Topic II-4.F, settlement of plant structures is not a problem. Therefore, back-
fi tt i ng: is not required. . _ 

4.4.3 Inspection Program .. \ ·, . '" .. i.· . 

Th~. :'.i.nspect ion program. does not comply. with current criteria because the, .Prpgram 
is --not:: overseen by qualified engineering personnel who would doc.umen:t the results 
of inspections. In addition, the inspection program should be formaljzed .. so" .that 
provisions will exist for special inspections immediately after the ·occu'rrenc·e 
of extreme events. 1:: . ' .•.. . .. • 

By letter dated September 2, 1982(b),. the licensee .stated. that p.rocedura l changes 
to ~ensure ;Tevi ew and· :approval of the ,inspection .program by, qua l i_fi.~d . .-,engi.neeri ng, 
pe.,~sonilel~and to initiate inspectio.n .after extr~me ev.ents· (includi-ng floods, ·.se-: 
vere i~ing ;· earthquak.es; etc. , and.unusual "Stru9t~ral. b~havi or sw;:h ,.,as ·c::.9.ncrete ' 
deterioration or cracking) have .been fnitiate,d;;by, the ... Dresden .st~ti;on.. Tt:ie 
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licensee has committed to modify the existing plant procedures in accordance-: 
with staff recommendations. 

4.5 Topic III-4.A, Tornado Missiles 

10 CFR 50 (GDC 2), as implemented by Regulatory Guide 1.117, prescribes struc
tures, systems, and components that should be designed to withstand the effects 
of a tqrnado, inc 1 udi ng tornado miss i1 es, without 1 oss of capability to perform 
their safety functions. Regulatory Guide 1.117 requires that structures, sys
tems, and components that shouid be protected from the effects of a design-basis 
tornado are (1) those necessary to ensure the integrity of the reactor coolant 

·pressure boundary, (2) those necessary to ensure the capability to shut down the 
reactor and maintain it in a safe shutdown condition (including both hot standby 
and cold shutdown), and (3) those whose failure could lead to radioactive re
leases resulting iii calculated offsite exposures greater than 25% of the guide-
1 ine exposures of 10 CFR 100 using appropriately conservative analytical methods 
and assumptions. The physical separation of redundant or alternate structures 
or components required for the safe shutdown of the plant is not tonsidered 
acceptable by itself for providing protection against the effects of tornadoes, 
including tornado-generated missiles, because of the large number and random 
direction of potential missiles that could result from a tornado as well as the 
need to consider the single-failure criterion. The staff has found that there 
are portions of safety-related systems that are not protected from tornado 
missiles. 

4.5.1 Service Water System (SWS) 

The staff has determined that the service water supply for two ventilation systems 
necessary for safe shutdown is not protected from tornado miss i1 es. These systems 
are (1) the control room ventilation system and (2) the auxiliary electrical 

· equipme·nt room ventilation system. 

(1) Control Room Ventilation System 

Portions of the SWS necessary for safe operation of the control room ventilation 
system are located in a non-tornado-missile-protected section of the crib house. 

NUREG-0737, "Clarification of TMI Action Plan Requirements,'' Item III.0.3.4, 
"Control Room Habitability Requirements," states that all licensees should pro-
vide :assurance that the habitability systems will operate under all postulated 
conditions. Implementation of the TMI Action Plan is being conducted indepen
dent1~·of the SEP. Therefore, backfitting is not required. 

(2) Auxiliary Electrical Equipment Room Ventilation System 

The.auxiliary electrical equipment room houses equipment and systems essential 
for safe shutdown! . including the reactor protection system motor-generators and 
instrumentation, the P.ngineered safety system generators, and essential relays 
and switchgear. The station!SWS supplies the ventilation system for this area. 
Portions.of the SWS are .. located in a non-tornado-missile-protected section of 
the crib house: 

It is the staff's position that the licensee provide protection of the SWS or 
demonstrate that the necessary equipment located in the auxiliary electrical 
equipment room is adequately ventilated. 
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By letter dated December 6, 1982, the licensee committed to handle the 
auxiliary electrical equipment room ventilation system upgrade as part of the. 
TMI Action Plan Item III.D.3.4, "Control Room Habitability." Therefore, 
backfitting is not required. 

4.5.2 Station Battery Systems 

The staff's safety evaluation forwarded by letter, dated June 28, 1982, stated 
that the station batteries are not protected from tornado missiles because they 
are located in a room with concrete block walls. During the August 1982 site 
visit, the integrated assessment team observed the battery room area. Although 

·the.batteries themselves are contained in a concrete block wall enclosure, that 
enclosure is located within the east turbine building, which has reinforced con
crete walls at least 12 in. thick. Therefore, the staff concludes that the 
batteries are adequately protected from tornado missiles and backfitting is not 
required. 

4.5.3 Diesel Generator Ventilation 

The diesel generator air intake and exhaust systems are not protected from tor~ 
· nado missiles. Damage to the intake or exhaust system could result in diesel 
generator failure. 

.; 

(1) Diesel Generator 2 (DG 2) 

The DG 2 air intake and exhaust systems are located on the main floor of the 
turbine building above the tornado-protected area. Loss of DG 2 air intake 
would not result in loss of function because air can be drawn from inside. the 
turbine building below the main floor. However,· loss of the DG 2 exhaust could 
result in loss of function if the exhaust were to fill the DG intake area and 
thus result in choking.of the DG. It is the staff's position that the licensee 
must provide-assurance that the DG will remain operable in the event that the 
exhaust system is damaged. 

(2) Diesel Generator 2/3 (DG 2/3) 

DG 2/3 is located in a separate reinforced concrete structure south of the 
Unit 3 reactor building. The air intake and exhaust units are located on the 
roof of that building and are not protected from tornado missiles. Loss of 
either air intake or exhaust could result in loss of DG 2/3 caused by choking 
from lack of air or inundation with exhaust fumes. Therefore, it is .the staff's 
position that the licensee must provide assurance that DG 2/3 will remain 
operable if the ventilation systems are lost. 

4.5.4 Exterior Tanks 

Outing the August 1981 site visit, the staff identified the c6ndensate storage 
tanks (CSTs) as external tanks and thus not protected from tornado missiles. 
Because the CSTs are used in various scenarios for safe shutdown, it is the · 
staff's position that the CSTs should be protected from tornado missiles or the 
licensee should provide assurance that safe shutdown can be accomplished using 
missile-protected systems or components. 
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4.6 Topic III-4.B, Turbine Missiles ·. 

10 CFR 50 (GDC 4), as implemented by Regulatory Guide 1.115 and SRP Section 
3.5.1.3, requires that structures, systems, and components important to safety, 
be appropriately protected against dynamic effects, which include potential,· 
missiles. 

The safety objective of this review is to ensure that all the ·structures, sys
tems, and components important to safety (identified in Regulatory Guide 1.117) 
have adequate protection against potential turbine missiles either because of 
structural barriers or a high degree of assurance that failures at design or 
destructive overspeed will not occur. 

General Electric is currently analyzing the probability for generating turbine 
missiles generically for its turbine designs. This analysis .will consider 
material properties, turbine disc design, inservice inspection intervals, and 
overspeed protection system characteristics as they relate to destructive over
speed missile generation. The results of this analysis will be submitted to the 
staff and will identify recommended inspection intervals for; the disc and control 
valves based on ~lant-specific turbine characteristics and ~est results. 

To achieve the objective of unlikely failures in the interim, the staff recom
mends that 

(1) volumetric inspections of low~pressure turbine discs be conducted in 
accordance with General Electric procedures during the next refueling out
age unless the discs have been volumetrically inspected within the past 
3 years · · 

(2) an inservice inspection program be developed and implemented that requires 
turbine disassembly at approximately 3-year intervals and inspection of 
all normally inaccessible parts performed in accordance.with the proce
dures suggested by the turbine manufacturer 

(3) all main steam stop and control valves and reheat stop and intercept valves 
be dismantled and inspected at approximately 3-year intervals 

(4) main steam stop and control valves and reheat stop and intercept valves be 
exercised at least once a week by closing each valve fully. 

. . . 

Dresden Unit 2 does not comply wit~ Item (2) of the staff's recommended inspec-: 
tion program. The licensee's current inspection schedule calls for a complete 
reinspection of the turbines within 6 years of the last inspections. This in~ 
spectidn interval is based on the turbine manufacturer's calculation of crack 
growth following a January 1981 wheel bore ultrasonic examination. 

By letter dated October 8, 1982, the licensee has p~ovided the staff wiih th~ · 
proposed inspection schedule for. the low-pressure portions of ·the turbine and 
the basis for the proposed schedule. The staff will review the schedule.:Jl

1
nq, 26 

basis for inspection to determine interim acceptability until completion of the 
General Electric Company's probability analysis. 
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4.7 Topic III-5.A, Effects of Pipe Break on Structures, Systems, and Components 
Inside Containment 

10 CFR 50 (GDC 4), as interpreted by SRP Section 3.6.2, requires, in part, that 
structures, systems, and components important to safety be appropriately pro
tected against dynamic effects such.as pipe whip and discharging fluids. The 
safety objective for this topic review is to ensure that if a pipe should break 
inside the containment, the plant could safely shut down without a loss of con
tainment integrity and the break would pose no more severe conditions than those 
analyzed by the design-basis accidents. 

The staff has compared the licensee's proposed evaluation methods presented in 
his letter dated August 23, 1982 with the criteria and methods currently used 
for licensing new facilities. In general it was ·found that the licensee's pro
gram, methods of approach, and criteria used for the evaluation are adequate. 
During the review, the staff identified those areas where the licensee's method-

. o logy differs from. current criteria. Those areas are discussed be 1 ow. 

By letter dated November 17, 1982(b), the licensee provided his final report 
on the effects of high~energy line breaks on systems, structures, and components 
inside containment. The staff is currently reviewing the licensee's report. 

4.7.l Jet Impingement on Target Pipe 

In considering the damage criteria, the licensee has used the assumption that.a· 
jet or whipping pipe is considered to inflict no damage on other pipes of equal 
or greater size and equal or greater thickness. 

The licensee provided some justifications leading to the conclusion that the same 
rule that is applicable to pipe whip should also be applicable to jet impinge
ment· considerations. However, the staff feels that the energy absprption mecha
nism for a pipe-to-pipe impact is different from that for jet impingement on a 
pipe. Therefore, it is the staff's position that the licensee should evaluate 
and address the ~ffects of jet impingement regardless of the ratio of impinged 
and postulated broken pipe sizes. 

4.7.2 Broken-Pipe Impact on Target Piping 

In determining the acceptability of target piping, the licensee has used the 
criterion that the limiting factor for an applied equivalent static load is 
that the resulting strain in the target piping material does not exceed 45% of 
the minimum ultimate uniform strain of the .material at the appropriate tempera
ture. This criterion is acceptable for avoiding cascading pipe breaks. However, 
some piping systems are ·required to deliver certain rated flow and should be 
designed to retain dimensional stability when stressed to the allowable limits 
associated with the emergency and faulted conditions; i.e., the functional capa
bility .of the piping is required to be demonstrated. The licensee was requested 
to provide justific~tion to ensure that the target piping will remain functional 
~~-ta·~~_esult of jet· impingement and pipe whip interactions. 

The licensee indicated that he has performed a parametric study covering a range 
of geometric and load parameters. The results of the nonlinear finite-element 
dynamic analysis indicated the coexistence of large localized strain levels and 
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small global deformations: Th4s, the licensee determined that it is possible 
tO' achieve strain levels approaching 45% of the minimum uniform ultimate strain 

· of the material in a localized region without affecting the overall deformation 
or functionability of the target piping. 

In reviewing the example in the licensee's parametric study submitted in his 
August 23, 1982 letter, the staff found that the 45% of the minimum uniform 
ultimate strain reached at the point of load application was a global strain 
because a beam model was used for analysis. 

Therefore, it is the staff's position that the licensee demonstrate that the 
localized deformation associated with a global strain of 45% of the minimum 
ultimate uniform strain of the material would not affect the functional capa-
bility of the target piping. • · 

4.7.3 Detectability Requirements 
.. 

The licensee's approach for the alternative safety assessment for selected high 
energy pipe break locations using fracture mechanics analysis is not consistent 
w.ith the staff's guidance on the subject. For example, the l.icensee did not 
address the detectability requirements necessary to detect through-wall cracks, 
with a length equal to twice the wall thickness, in piping systems that have 
minimum flow rates associated with normal operating conditions. The licensee 
proposed an approach based on the leak-before-break concept consisting of the 

. following steps: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

The initial crack.si.ze is based on a Code-allowable surface defect. 

Crack growth is based on a fatigue mechanism. 

The' end~of-life crack size reflects the growth potential of the initial 
crack tinder expected operating conditions; 

The end-of-life crack size is compared with the critica~ crack length to 
establish the margin of safety. 

If the end-of-life crack becomes a through~the-wall crack, the leakage for 
this crack length is calculated. 

The leakage from a through-the-wall crack that is of critical length ·is 
calculated, and the margin of safety on leakage from the critical-length 
crack as compared with the leakage from the·end-of-life crack is 
established. · 

For the specific postulated break location, t~e current capability to detect 
leakage is determined, and this capability is compared with the leakage from 
the critical-length crack. Additional leakage detection capability as re
quired to ensure that the margin of safety on leakage detection is greater 
than 100 percent is provided. . ~~~J2 o~ 

The staff has reviewed the licensee's approach and found it is not justified. 
The licensee's analysis is based on pipe crack caused by fatigue failure of the 
pipe. The staff's position is that piping failures are more likely caused by 
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other mechanisms (i.e,, stress-corro5ion cracking): Therefore, it is the 
staff's position that the licensee follow the staff's guidance for resoiution 
of unresolved interactions. 

4.7.4 Criteria Implementation 

In the course of the staff's review, two areas were identified where the licen
see's approach was found generally acceptable pending staff review of the 
analysis results. These areas are 

(1) pipe whip load formulation 
(2) interaction of ptpe whip and jet impingement with the containment liner 

Therefore, to complete its evaluation of these items, the staff requires. the 
licensee to provide the criteria and results for pipe whip load formulation. 

By letter dated August 31, 1982, the Jersey Central Power & Light Company de
scribed an.evaluation .that was performed for the Oyster Creek Nuclear Generating 
Station. This report supported a conclusion that (1) the interaction between 
the drywell liner and a whipping pipe could only be glancing blow; (2) no sharp 
edges could hit the liner in .a penetrating direction; and (3) the lin~r dis-
p 1 acement is 1 i mited by the concrete drywe 11 which wi 11 prevent any y:iupture of 
the lher by a recirculation line; main steam .line, or feedwater p'ipihg. The 
staff has reviewed the Oyster Creek submittal with regard to i'ts applicability 
to Dresden Unit 2. Because of the similarity in design,. the staff has found 
that the Oyster Creek results are, in general, applicable to Dresden Unit 2. 
Therefore, it is the staff's position that the licensee r-eview the Oyster Creek 
evaluation to ensure that the cri.teria and methodology used for 'both pipe whip 
and jet impingement are applicable to the Dresden Unit 2 design. 

"· 

4.8 Topic III-5.B, Pipe· Break Outside Containment J 
:, ,, 

10 CFR 50 (GDC 4)., as implemented by SRP Sections 3.6.1 and 3.6.2 and· Branch .~ 
Technical Positions (BTP) MEB 3-1 and ASB 3~1; requires, in part, that struc-
tures, systems, and components important to safety be designed to accommodate 
the dynamic effects of postulated pipe ruptures. The safety objective for this 
topic review is to ensure that if a pipe should break outside the containment, 
the plant can be safely shut down without a loss of containment integrity. 

The effects of pipe breaks ·for both the main ·steam isolation condenser and 
reactor water cleanup lines between the containment penetration area and the 
isolation valve outside containment with an assumed single active failure of 
the inboard containment isolation valve would result in a loss-of-coolant 
accident (LOCA) outside containment. Current licensing criteria for this event 
ensure that a pipe break between the outside isolation valve and the contain-
ment wall is unlikely. This is accomplished by ensuring low pipe stress (BTP 
MEB 3-l)~and high-quality pipe (i.e., seismic Category. I). 

No stress data are avaiiable to demonstrate that these piping systems between 
the containment penetration and the isolation valve outside containment meet 
the stress limits of BTP MEB 3-1. A limited risk assessment of the importance 
of the vario~s postulated pipe breaks as unisolable LOCAs was conducted "for 
Dresden Unit 2. It was determined that the LOCA frequencies associated with 
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these pipe breaks are all less, than 2 x 10-7 per year, since both a pipe break 
outside containment and a failure ·o.f an isolation. valve inside containment are. 
necessary for this sequence. Even if a 11 these events .1 ed to core me 1 t ·with· . 
release, the higher frequencies of other core-melt sequences coupled with the 
virtual certainty of containment failure after core melt makes these LOCAs 
negligible from a risk perspective. In addition, the small frequencies of pipe 
breaks result in a similar conclusion regarding the physical effects associated 
with the pipe break. Therefore, the probabilistic risk assessment (PRA) rated 
the importance to risk of pipe breaks between the containment penetration and 
the isolation vaJve outside containment as low. 

Backfitting, there~ore~ is noi re~uired. · 

4.9, Topic 111-6~ .Seismic Design:Considerations 

10 CFR 50 (GDC 2), as ·implemented by SRP.Sections 2.5, 3.7; 3.8, 3.9, and 3.10· 
and SEP review criteria (NUREG/CR-0098, ''Development.of Criteria for Seismic 
Review of Selected Nuclear Power Plants"), requires that structures, systems, 
and components important to safety shall be designed to w~thstand the effects 
of natural phenomena such .as earthquakes. 

4.9.l Piping Systems 

The review of· the aqequacy of all safety-related piping supports is being 
reviewed for compliaric~ with Offic~ of Inspection .and Enforcement (IE) Bulle-· 
tins 79-02 an~ 79-14,and was not duplicat~d· as a parto.f th~ SEP piping seismic 
audit analyses. As- .discussed in. Chapter 6 of NUREG/CR-0891, 11 Seismit· Review.'of 
Dresden·Nuclear Power Station.:.. Unit.2 for the SystematiC: Evaluation. Program, 11

• 

the methods used for'the original seismic piping design, especially for the de
sign of piping. supports, may.riot have been conservative. In response to NRC's 
"Notice. of Viol~tion, 11 the 1 icensee reported that a. signifi.!=a.'nt number of modi
fications to existing ·supports and the addition of new supports ·would be requir
ed to complete his effort in response to IE Bulletin 79-14. The licensee has 
proposed to correct, on a priority basis, piping support deficiencies associated 
with (1) the reactor coolant system pressure boundary piping up to the first 
normally clbsed isolation valve or the first isolation valve capable of being 
closed and (2) piping necessary to ensure at least one path for reactor decay 
heat r~m6val. The licen~ee has proposed to-complete all work associated with. 
IE Bulletin 79-14 by December 31, 1983. 

The Final Safety Analysis Report (FSAR) seismic input (Housner ground-response 
spectrum anchored at 0.2 g) is more conservative than the site-specific spectrum 
that was developed by NRC for seismic reevaluation of the Dresden site. On the 
b~sis of the low probability of an earthquake with ground .motion that exceeds the 
NRC's site-specific spectrum, the conservati~m of the FSAR seismic input, and 
the margins that exist in FSAR design criteria for piping systems, the staff 
has determined that it is appropriate to resolve the 11 adequacy11 or conservatism 
of the. ori~inal,design of piping supports as part of the IE Bulletin 79-14 effort. 

4.9.2 Mechanical Equipme~t 

During the audit review of.mechanical and electrical equipment, the Senior 
Seismic Review Team found that information was lacking.for three ~f.the nine 
mechanical equipment items· sampled. These items are discussed below. 
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(1) 

(2) 

(3) 

·The staff identified a lack of information wfth'regard to motor-operated 
valves !(MOVs). By letters dated July 7, 1982'; September 3, .. 1982, and:. 
November 3; 1982, the licensee provided additional information regarding 
pipe stress resulting from MOVs. The staff is currently reviewing this . 
information. ·· '· · 

The staff lacks sufficient. information to evaluate· the structural. integrity 
of the reactor vessel and internal .supports. ·The· staff will review the 
analysis of the Oyster·Creek reactor vessel and internal supports. to, 
determine its applicability to the;Dresden 2 design.· 'This information 
will be used to evaluate the capability of the reactor vessel and 
internal supports to withstand the SEP-defined earthquake.·· 

The staff lacks sufficient information. to eva:1uate the. structural integrity 
of the recirculation pump and supports. ·There.fore, the staff wi.li require 
the 1i cehsee to provide further information regarding the capabi .1 i ty of the 
recirculation pump and supports to withstand:the SEP-defined earthquake 
without 1 oss of structura 1 integrity. · · '' 

'. ,, 

4.9.3 Qualification of Cable Trays .: '', '. 

The staff lacks sufficient information to conclude that the seiSmic qualifica
tion of electrical cable trays is acceptable. A program was undertaken by the 
SEP Owners·Group intended to.provide a set of general analytical: methodologies·" 
for the seismic qua l ifi cat ion of cab 1 e trays.; th i's program· has· not. been comp 1 eted. 
It is the staff's position-that the licensee implement a plant.;.specific· -": 
an·alys:is of the structural integrity of cable trays on completion of the SEP 
Owners program and, if ·necessary,·. upgrade cab 1 e :tray support systems to ensure· 
their ability· to maintain their integrity under safe shutdown earthquake loading. 

4.9.4 Abilit~ of Safety~Related Equipment To Functi?n 

The NRC has· initiated a generic prc»gram to develop criteria for the· sei:Smic 
qualification of equipment in operating plants as· an· unresolved·safety-.is:Sue" 
(USI A-46). Under this program, an explicit·set of.guidelines. (or.·criteria) .;· 
that should be used to judge ; the adequacy· of the. seismic qua.l i fi cation (both . · · 
functional capabi 1 i ty and structural i·ntegri ty} of safety-:rel ated mecha'ni cal' 
and electrical equipment at all operating plant·s, ~:ill be develope? . 

. ' . ~ 
4.10 Topic 111-7.B, Design Codes, Design Criteria, Load Combinations, and 

' Reactor Cavity Design Criteria : > ,;: .... .. · · · . '.'.': · ::,.· 
: •\ ',·,,;· '. 

.,, ·. 

10 CFR 50 (GDC 1, 2,' and 4),. as .implemented by-«SRP. Section 3;8,: requires that· .. 
'structures, systems, and components be designed·; for· the 1 oadi ng that wi 11 be· 
imposed on them ahd that they conform· to applicable c_odes·:and standards. . ... 

: •• _1", ,!: . ' . ':.'· 
, .. ' - ) : 

Code, load, ·and 1 oad' toinb.i nation <::hanges affecting specific' types of structura} 
·elements' have been identified where.existing safety margins 1instructures are 
significantly reduced from those that would be required by current versions of 
the applicable codes and standards. Approximately 30 specifi£ areas of desi~n 1 

code changes potentially applicable to the Dresden Unit 2 plant have been 
·identified for which -the current· code requires substantial·ly greater·· safety 
margins than di·d the:earlier version .of the .code\;· or :for which·:no· original code 
provisionexisted'. ·,, ..... ,,..,,,· ' r. -:;•:.· 

Dresden 2 SEP 4-15 . .,s, 

...~ 

,.·, 
i,. ,, ,, 



The significance of the identified code changes cannot be assessed until a 
plant-specific review of·4their applicability, as well as of margins in the 
original desi-0n, is completed .. This does not infer that existing structures 
have inadequate safety margins. The review, however, will clarify if the ori
ginal margins are comparable to those currently specified. This will include 
consideration of the appropriate applied loads (e.g., roof loading resulting 
from probable maximum precipitation and snow) and load combinations. 

By letter dated August 2, 1982, the licensee provided information regarding the 
applicability of the identified code changes to the Dresden Unit 2 plant and an 
assessment of the as-built safety margins. This information is currently being 
reviewed by the staff and will be addressed in a supplement to this report. Any 
further actions required of the_licensee will be identified following staff 
review of the consultant 1 s rep9r~. 

4.11 Topic 111-8.A, Loose-Parts Monitoring and Core Barrel Vibration 
Monitoring 

10 CFR 50 (GOC 13), as implemented by Regulatory Guide 1.133, Revision 1, and 
SRP Sectfon 4.4, requires a loose-parts monitoring program for the primary sys
tem of light-water-cooled reactors. Dresden Unit 2 does nqt have a loose-parts 
monitoring program that meets the criteria of Regulatory Guide 1.133. 

A loose-parts monitoring program. could provide an early detection of loose parts 
in the primary system that could help prevent damage to the primary system. 
Such damage relates primarily to 

(1) damage to fuel cladding resulting from reheating or mechanical penetration 

(2) jamming of control rods. 

(3) possible degradation of the component that is the source of the loose part 
to such a level that it cannot properly perform its safety-related 
function 

Backfitting of a loose-parts monitoring program is being considerld in Revi
sion 1 to Regulatory Guide 1.133. If the staff decides to implement the recom
mendations of this revision, then the need to implement a loose-parts monitoring 
program on operating reactors will be addressed generically. 

The following factors were considered in making the recommendation that no back
fitting be done at this time: 

(1) A summary of 31 representative loose-parts incidents at 31 reactors (from 
the value-impact statement of Revision 1 to Regulatory Guide 1.133) indi
cates that structural damage occurred as a result of loose parts in only 
nine incidents. None of these incidents caused a safety-related accident. 

(2) 

(3) 

Most loose parts can be detected during refueling i nsp.ect ions. 
. ' . 

The limited PRA of this issue for Dresden Unit 2 concluded that eliminating 
loose parts-induced transients by install.ing a loose-parts monitoring sys
tem would have no effect on risk. 
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Backfitting, therefore, is not recommended for Dresden Unit 2 at this time. 
) 

4.12 Topic III-10.A, Thermal-Overload Protection for Motors of Motor-Operated 
Valves · · · · 

10 CFR 50.55a(h), as implemented by Institute of Electrical and Electronics 
Engineers (IEEE) Std. 279-1971 and 10 CFR 50 (GDC 13, 21, 22, 23, and 29), 
requires that protective actions be reliable and precise and that they satisfy 
the single-failure criterion using quality components. Regulatory Guide 1.106 
preserits the st~ff position on how thermal-ove~load protection devices can be 
made to meet these requirements. 

The Dresden Unit 2 design does not meet current licensing criteria for all 
safety-related valve functions because the adequacy of the setpoints for 
unbypassed thermal overloads has not been established. 

4.12.1 Thermal Overloads 

Because poor valve reliability may lead to the failure of more than one valve 
during emergency conditions and multiple valve failures t.. . not been analyzed 
for their effect on system performance and plant safety, tne staff recommends 
that action should be taken to improve valve reliability. · 

The limited PRA of this issue for Dresden Unit 2 concluded that a single valve 
can have its unavail abi 1 i ty reduced by about 14% by the e 1 imi nation·. f spurious 
thermal overload trips by bypassing the thermal-overload protection. It was 
concluded that because many valves are affected, the issue is of medium 
importance to risk. 

It is the staff's position that the licensee either bypass thermal overloads 
with an emergency core cooling system signal or ensure the adequacy of the set
points for unbypassed thermal overloads. 

By letter dated December 6, 1982, the licensee committed to provide an eval:ua
tion to show the adequacy of setpoints for unbypassed thermal overloads. · 

4.12.2 Torque Switches 

In MDV designs that use a torque switch instead of a limit switch to limit the 
opening or closing of the valve, the automatic opening or closing signal"should 
be used in conjunction with a corresponding limit switch, and thermal overload 
switches should remain as backup protection over the first 10% of valve travel. 
The licensee has investigated the plant design and has reported that a limit 
switch bypasses the torque switch to initiate valve movement in all cases. 
Thus, the staff considers this issue res6lved, and backfitting is·not required; 

4.13 Topic V-5, Reactor Coolant Pressure Boundary (R~PB) Leakage Detection 

10 CFR 50 (GDC 30), as implemented by Regulatory Guide 1.45 and SRP Sec-
tion 5.2.5, prescribes the types and sensitivity of systems and their seismic, 
indication, and testability criteria necessary to detect leakage of primary 
reactor coolant to the containment or to other interconnected systems. Regula
tory Guide 1.45 recommends that at le2st three separate· leak detection systems 
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be ins:talled in a nucl.ear:power plant to detect unidentified leakage of 1 gpm 
from the RCPB to the primary r.coritai nment within 1 hour. Leakage from identified 
sources must be isolated so that the flow of this leakage may be monitored sepa
rately from unidentified leakage. ·The detection systems should be capable of 
performing their functiDns after certain seismic events and of being checked in 
the control room. Of the three separate leak detection methods recommended, 
two of the methods should be (1) sump level and flow monitoring and (2) airborne 
particulate radioactivity monitoring. The third method may be either monitoring 
the condensate flow .rate from ai·r -coolers or monitoring airborne gaseous. radio
activity. Other detection methods--such as monitoring humidity, temperature, 
or pressure--should be considered to be indirect indications of leakage to the 
contafoment. ln addition~ provisions should be made to moni-tor systems that 
interface with the RCPB for signs of intersystem leakage by methods such as 
monitoring radioactivity and water levels or flow. 

A limited risk assessment of the importance of the sensitivity of leakage detec
tion systems to ri·sk was conducted for Dresden Unit 2 ·by using the Mi 11 stone. 
Unit 1 Integrated Reliability Evaluation Program (IREP) study. This study only 
addressed _leakage detection as it 'related to the small-break LOCA (as .described 
in Appendix-D). For· this .event; Jt was determined that the importance of leak. 
detection capability (i.e., the sensitivity of detectors to leak rate and time) 
to risk was very dependent .on time for a leak to become a break. If the leak
before-break time was short (less than 1 hour) or long (more than 8 hours), the 
benefits of improved ·1eak detection capability were low. This occurs because 
the existing Dresden systems can detect leak rates of 1 gpm in about 8 hours, 
and current criteria would require detection of a leak of 1 gpm in 1 hour. 
Further~ the LOCA·sequence for boiling~water reactors (BWRs) is not a ·dominant 
sequence .. Therefore,. tl:le PRA rated .. the importance of increase.d sensitivity of 
1 eakage · detection ,systems .to risk (as 1 ow. However; this. assessment does not 
address the. staff's principal concern .with respect to leakage detection, which ·. 
is not _the LOCA event but is. related to-high energy pipe ~reak (HEPB) discussed, 
in Section 4.7. · 

For some postulated break locations, where separation and/or restraint is not 
practical or possible to mitigate the effects of an HEPB, it may be necessary 
to use local leak detection. The currerit li~ensing position of detecti6n of a 
leak of 1 :gpm .with-in 1 hour may, not. be sufficient for consideration of HEPBs. · · 

• > • • : • • • • • •• 

It is the staff's ~position that ·-leakage detection systems and sensitivity 
should be reviewed in conjunction with 11Effects of Pipe Breaks on Structures,· : 
Systems, and Components Inside Containment" (Topic 111-5.A), and that the 
limited PRA based on the:LOCA for BWRs does not reflect the staff's principal.:· 
concern with respect to RCPB leakage. 

4.13.1 System Sensitivity 

The sump:pump actuations are not monitored continuously.as recommended in Regu~ 
latory Guide 1.45. However, the equipment and floor drain sumps in the dr,ywell 
are pumped at the beginning of each shift. The amount is recorded and compared 
with t~at· recorded during previous. shifts .. to determine changes or· trends;.1:. S,i nc;_~ 
the accident at TMI, the operator, on receiving a sump high level al arm; ,.manua.l;ly 
ihitiates the pumping process. Again~ the amount is recorded and compared.to 
determine changes· or: trends. · .-

Dresden 2 SEP 4-18 



Although leak rate trends are determined once per shift, this does not meet the 
current requirements for being able to detect a 1-gpm leak rate in 1 hour. 

' 
In addition, the other monitoring systems (airborne particulate and gaseous 
radioactivity) do not meet the staff's requirements for system sensitivity .. It 
is the staff's position that the necessary sensitivity of leakage detection 
systems b~ determined in conjunction with th~ resolution of SEP Topic III-5.A · 
regarding pipe breaks inside containment. The adequacy of the existing leakage 
detection systems will be determined once the required system sensitivity is 
determined. 

The licensee has submitted his final report for Topic III-5.A. The staff is 
currently reviewing that report. 

4.13.2 Seismic Qualification 

The detect idn sys terns do not meet the recommendat ioris of Regulatory Gui de 1. 45 
with regard to the staff's position that the leakage detection systems be oper
able following a seismic event. It is t'1e staff's position that the leakage · 
detection system should be qualified tL a safe shutdown earthquake seismic event 
or appropriate procedures should be available to specify actions to be taken · 
following seismic events and fail·1re of the le~kaq~ detection equipment (i.e., 
plant shutdown). ..:. 

4.13.3 System Testability 

Both the airborne particulate and gaseous monitoring systems can be tested dur
ing normal operation. However, the sump level monitoring system does not meet 
the recommendations of Regulatory Guide 1.45 with regard to testab.ility during 
pi.ant operation. The.current practice of pumping the. sump and recording the 
amounts every shift ensures sump pump and level monitoring operability .. There-:
fore, the staff concludes that current operating prattice meets the intent of 
the _system testability _requirements. Therefore, backfitting is not required . 

.. 
4._14 Topic V-6, Reactor Vessel Integrity ' ' 

" 

Appendices G and H to 10 CFR 50 and 10 CFR 50~55a(g), as im~lemerited through 
Regulatory Gui de 1. 99, re qui re that reactor vesse 1 integrity _be ensured _by 
review of aspects such as fracture to~ghness, ~urv~illance program~, and 
neutron irradiation. · 

The staff's review of this.topic Jdentified the following issues; 

(1) The license~ was asked.to supply infor~ation.on spetific reacirir vessel 
materials and surveillance mat~rial$. 

(2) At the.next surveillance capsule test, the.licensee should determine the 
upper shelf energy. 

By letter dated March'31, 1982, the license.e asked to ~end the.Dr~sden Unit( .... 
Technical Specifications. as they pert~in to· Appendices G and H" to 10 CFR 50. · 
As pa~t of its review·of the proposed ~mendment, the staff'will address and 
resolve Items (1) and (2). Because this evaluat.ion is.~eing performed as part 
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of routine licensing actioRs d~~operating reactors, no further action is 
required for this topic. ·.. · ·· · 

4.15 Topic V-10.B, Residual ·Heat Removal System Reliability 

The topic review for SEP Toptc V~10:B was performed .in tonjunction with 
Topics V-ll.B, "Residual Heat Removal System Interlock Requirements" and VII-3, 
"Systems Required for Safe Shutdown." The differences identified for these 
topics will be discussed in Section 4.25, which addresses Topic VII-3. 

4.16 Topic V-11.A, Requirements for Isolation of High- and Low-Pressure 
Systems 

10 CFR 50.55a, as implemented by SRP Section 7.6 and BTP ICSB 3, requires that 
interlock systems important to s~fety be adequately designed to ensure their 
availability in the event of ah:;a~cident. This includes those systems with 
direct interface with the reattrir coolant system that have design pressure 
ratings lower than the reactor ~oolant system design pressure. · 

The reactor water cleanup (RWCU) system does not satisfy the current licensing 
requirements. Isolation on the suction side of the RWCU system is provided by 
three motor-operated valves (MOVs), an inboard valve (closest to the reactor 
coolant system), a pump suction valve, and a pump bypass valve. Isolatfon on 
the discharge side is provided by an MOV and three check valves. All the MOVs 
have position indication in the control room. None of the MOVs will open if 
pressure in the low-pressure portions of the system is higher than its design 
pressure. All the MOVs will close on high RWCU system temperature, low flow, 
high RWCU system pressure, low reactor level, high drywell pressure, or loss of 
control power. The interlocks for these valves·use the same sensors and relays. 
Because the interlocks fbr .the isolation valves are not independent (i;e., one . 
pressure sensor actuates all three valves), the staff has determined that Dresden 
Unit 2 does not comply_ with current licensing requirements. 

By letter dated September 15, 1982, the licensee provided information regarding 
the relief capacity of the RWCU system so that pressure is maintained within 
the design limits assuming failure of the valve pressure switch. 

The scenario of concern is a failure in the full-open positibn of the· RWCU system 
pressure control valve. The orjgi~~l General Electric design specification for 
the RWCU system states, "Relief v·alve sizing must ensure system integrity. In 
sizing the relief downstream of the PRV maximum relief flow conditions must be 
used." The maximum flow through the pressure control valve in the failed-open 
position is 1,300 gpm. Normal RWCU system flow is approximately 650 gpm. 
Pressure relief is 1provided by two'. downstream relief valves, a 6-in. relief valve 
that is rated at 1,260 gpm at 150 psig, and a 1-in. relief valve that is rated 
at 40 gpm at 140 psig. The 6-in. relief valve discharges to the main condenser. 
The 1-in. relief valve discharges to the.reactor building equipment drain tank. 
This tank has a 5,000-gal capacity and is automatically pumped on high level to 
the 33,000-gal waste collector tank at a rate of 50 gpm. Therefore, adequate 
relief capacity is provided to handle full system flow assuming a pressure 
control valve failure. Actuation of the relief valve, assuming failure of:th~ 
pressure control valve, results in a loss of reactor coolant to the hotwell. 

·1 
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The operator can detect high pressure in the RWCU system by a high-pressure 
alarm set at 150-psig or by a high-temperature alarm that monitors the discharge 
side of the 6-in. relief valve. Both annunciator procedures for these alarms 
instruct the operator to check for pressure control valve malfunction. The pro
cedure for the high-pressure alarm annunciation also ·indicates that the system 
should isolate automatically. The operator has sufficient indication to manually 
isolate the system if necessary. 

By letter dated October 19, 1982, the licensee provided additional information 
regarding this scenario. The diversion of system flow from the secondary side 
of the regenerative heat exchangers caused by relief value actuation will result 
in exceeding the temperature setpoint of the system. A high temperature signal 
will then initiate a control room alarm and automatic isolation of the RWCU 
system. 

. . 
The limited PRA performed for this issue ha.s con.cl uded that the importance to 
risk depends on proper sizing of the relief capacity of the RWCU system. As 
described above, the RWCU system's relief capacity is sufficient to handle full 
system flow, assuming failure of the pressure control valves. Therefore, the 
PRA classifies the issue's importance to risk as low. 

On the basis of the above considerations, the staff has concluded that the design 
of the RWCU system is adequate to prevent overpressurization and resultJng LOCA 
outside containment. Therefore, backfitting is not required. · 

4.17 Topic V-11.B, Residual Heat Removal System In~erlock Requirements 

The review for SEP Topic V-lLB was performed in conjunction with that of 
Topics V-10.B, "Residual Heat Removal System Reliability," and VIl-3, "Systems 
Required for Safe Shutdown." The differences identified for these topics will 
be discussed in Section 4.25, as part of Topic VII-3. 

4.18 Topic VI-4, Containment Isolation System 

10 CFR 50 (GOC 54, 55, 56, and 57), as implemented by SRP Section 6.2.4···and 
Regulatory Guides 1.11 and 1.141, requires is.olation provisions for the lines 
penetrating the primary containment to maintain an essentially leaktight bar
rier ·against the uncontrolled release of radioactivity to the environment. The 
staff's review of the containment penetrations has identified several areas 
that do not conform to current licensing criteria for containment isolation. 

The limited PRA for Dresden Unit 2 evaluated the contribution to risk of contain
ment isolation. The PRA has concluded that the overwhelmingly dominant portion 
of risk from nuclear power plants ·is from ccre-melt accidents, not other (low
consequence) releases, such as those resulting f~om non-core-melt accidents, that 
result in. relatively low (compared with core melt) doses to the public. Because 
of the small size and low design pressure of the Dresden Unit 2 containment, the 
pressure generated by steam and noncondensible gases during a core melt will 
fail the.containment if no other failure mechanism occurs first. Therefor~, 
because of the characteristics and relative consequences of leakage releases 
and ~9.ntai nment ruptures by overpressure, the PRA has concluded that no benefit 
can be achieved by increasing the reliability of isolation of the containment 
because it will fail by overpressure anyway, and thus classifies these issues' 
importance to risk as low. 
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On the basis of the PRA analysis·, the staff has not recommended physical modi
fications of the Dresden Unit 2 facility to comply with the GDC requirements. 
However, because of the significant contribution to offsite radiological conse
quences from containment leakage following non-core-melt accidents, the staff 
has recommended modifications in various areas (such as administrative controls), 
as discussed in the following sections. 

4.18.1 Locked-Closed Valves 

All valves located between the inboard and outboard containment isolation 
valves or before the final outboard isolation valve (if there are none inside 
containment) should be locked closed to ensure the integrity of piping between 
these valves. 

The licensee does use methods of administrative control on many of these lines 
in the form of valve checklists and outage cards. However, these procedures.do 
not meet current licensing requirements for ensuring that the valves are not 
inadvertently opened during periods when containment integrity is required. It 
is the staff's position that these valves should be administratively controlled 
and locked in a closed position as required by NRC regulations (GDC 55, 56, .and 
57). It is also the staff's experience that system lineup procedures and valve· 
checklists are not designed to ensure contafoment integrity; rather they are 
designed to ensure proper system function. A specific administrative procedure 
to periodically er.sure that containment isolation valves are in the proper 
position is essential. At other plants manual valves have been left open for 
extended periods. 

The affected valves are located on either test, vent, drain, or capped branch 
lines that connect to piping penetratirig the containment. The valves, which 
should have mechanical locking devices and for which appropriate administrative 
control should be provided, are listed in Table II of the staff's safety evalua
tion report forwarded by letter dated Septembe.r 24, 1982 .. 

By letter dated November 18, 1982, the licensee committed to review all contain
ment penetrations in·the plant and not limit the scope to those provided in the· 
staff evaluation .. Because some of the valves are inaccessible during normal 
operation, this review will be completed and all associated procedural ~hang~s· 
will be initiated during the refueling outage scheduled to start on January 8, 
1983. . 

4.18.2 Leakage Detection 

The low-pressure coolant injection (LPCI), core spray, and reactor building 
closed cooling water (RBCCW) systems are closed systems as defined in GDC 57; 
they are provided with remote manual isolation valves rather than automatic 
isolation valves. 

During the Appendix J leak detection review, the staff identified the RBCCW 
system valves 3702 and 3703 as containment isolation valves requiring leakage 
detection capability. By letter dated August 27, 1982, the licensee committed 
to install the proper leak rate test taps on the RBCCW lines: The modifica- ;;·:: i·:· 

tions are expected to be completed d~ring the fall 1984 refueling outage. 
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The other identified. systems serve an essential em~rgency core cooling system 
function and the staff agrees that automatic isolation valves should not be u~ed. 
However, because operator act ion is required to i nit i,ateJ i so 1 at ion, if necessary, · 
the operator must know when to do so. This requires leakage detection capability 
and appropriate procedures to indicate under what conditions these valves should 
be closed. The operating station for these remotely operated valves must be 
accessible, but it need not be in the control room. It is the staff's position 
that adequate leakage detection and appropriate procedures for operator action . 
should be provided and the operating station should be relocated to an accessible 
area, where necessary, for the following valves: 

(1) LPCI 
1501-5A, B, C, D 
1501-22, A, B 

. ' . ' (~ 
(2) Core spray 

1402-3A, B 
1402-25A, B 

By letter dated November 18, 1982, the licensee provided information regarding 
the abfl ity to detect leakage and appropriate procedures. The staff reviewed 
the information and has determined that the licensee has the ability to detect 
leaks through use of sump level monitors. However, the licensee has n6t proyided 
information regarding the 1 ocat ion of the va 1 ve operators for a 11 the va 1 ves •.· 
Furthermore, the staff has determined that the procedures do not address the 
staff concerns, i.e., actions and precautions to be taken in the event of a sys~ 
tern leak during actident conditions when the leakage may contain high levels of 
radioactivity. Therefore, it is the staff's position that the licensee should 
provide the location of the motor operators for valves 1501 ... 22A, B and 1402-25A; B 
and modi_fy the plant emergency procedures to address the staff'·s concerns. 

4.18.3 Manual Isolation Valves 

GDC 55, 56, and 57 (Appendix A to 10 CFR 50) state that containment isolation 
valves should be either automatic or locked closed .unless they can be demon-··. 
strated acceptable on anothe~ defined basis .. The staff has identified valves . 
4327-500, -502, and 1916-500 on the demineralized water supply lines and valve 
4609-501 on the service air supply line as manual .. valves that are not locked 
closed. (These valves are primary containment isolation valves as opposed to 
test, vent, or drain lines discussed in Section 4.18.1.) 

By letter dated Nobember 18, 1982, the licensee has committed to lock the 
valves closed and to change the appropriate procedures. 

4.18.4 Check Valves as Isolation Valves 

The following systems use check valves in series inst~ad of a check valve 
inside and a remote manual valve outside the drywell for.containment isolation 
as requi.red by GDC 55 and 56. Tbese systems are the fee~water system (vaJves 
2-220-58A and B inside and 2-220-62A and B outside con~ ~inment) and the high
pressure coolant injection system (HPCI)(valves 2301-34, .-45, .-71, and -74, all 
located outside containment). HPCI valves 2301-71 and -74 are actually stop 
check valves that are locked open and only closed for performance of leak 
testing; this is equivalent to the use of two check valves outside containment. 
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The feedwater system supplies the reactor through two parallel 18-in. lines, 
each containing two check valves in series (one inside and one outside contain
ment). Remote manual isolation valves exist (in the turbine building) at the 
discharge end of each high-pressure heater stage (three units in parallel). 

For the following reasons, replacing a feedwater check valve with a remote manual 
isolation valve or adding a remote manual isolation valve outside containment 
is not recommended: 

(1) The high-pressure heater discharge valves provide backup isolation 
capab il i ty. 

(2) The existing feedwater check valves are subject to local leakage rate tests, 
in accordance with 10 CFR 50, Appendix J. 

(3) The isolation reliability would not be significantly improved by adding a 
remote manual valve. · 

Replacing an HPCI stop check or check valve with a remote manual valve or adding 
a remote manual valve is not recommended for the following reasons: 

(1) The existing stop check and check valves are subject to local leak rate 
testing in accordance with 10 CFR 50, Appendix J. 

(2) Two of the valves in question (2301-45 and -74) are on exhaust steam lines 
from the HPCI turbine discharging to the suppression pool water. This sys
tem is a closed system outside containment and a single isolation valve is 
acceptable. 

(3) The remainin~ valves (2301-34 and ~71) return water from the HPCI turbine 
moisture drain pot to the torus above the water. These are small (2-in.) 
lines designed to eliminate water slug buildup thereby permitting .rapid 
start of the unit. The system is connected to the standby gas treatment 
system (SBGTS). Backleakage of radioactivity would be treated by the 
SBGtS before being discharged to the atmosphere. Therefore, backleakage 
is·not a safety concern. 

(4) The isolation capability of either system would not be significantly ir.i
proved by adding a remote manual valve in place of a check value. 

4.18.5 Valve Location 

The HPCI condensate drain and turbine exhaust lines contain two check valves 
outside containment rather than one valve inside and one outside as required by 
GDC 55. The relative benefit of one valve inside ~nd one valve outside rather 
than.two valves outside containment was evaluated for the Palisades·Plant (see 
NUR~G-0820, Appendix D). · In this study no improvement could be identified for 
moving a valve inside containment. This is because the probability of failure 
of both valves was greater than the probability of failure of the pipe between 
the containment and the first isolation valve. Because of "1inimum improvement 
in containment isolation capability and low importance of leakage to overall 
BWR risk, backfitting is not recommended. The use of check valves as isolation 
valves is discussed in Section 4.18.4. 
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4.18.6 Branch Lines With Single Isolation Valves 

The staff has identified branch lines that contain a single locked-closed 
isolation valve and a threaded capped stop. The single valves are 1501-70 A 
and B and 1599-27 A and B located on the LPCI system pump suction lines and 
1402-10 A and B located on the core spray system pump suction lines. Because 
of the safety significance of the torus water, it is the staff 1 s position that 
a threaded cap does n~t constitute an acceptable isolation barrier because it 
can be easily removed and is not subject to leak testing. 

By letter dated November 18, 1982, the licensee has committed to provide a 
second isolation valve on each line and to lock the valve closed. 

4.19 Topic VI-6, Containment Leak Testing 

10 CFR 50, Appendix J, requires that tests be performed to ensure that leakage 
through the primary reactor containment and systems and components penetrating 
primary containment shall not exceed allowable leakage rate values as specified 
in the Technical Specifications or associated bases. 

At Dresden Unit 2, the licensee requested exemptions from certain requirements 
of the containment leak tests. The staff has granted the requested exemptions 
with the exception of (1) the reactor building closed cooling water (RBCCW) 
supply and return isolation valves and (2) the containment airlock. 

By letter dated August 27, 1982, the l i.censee provided a schedule for i nsta 11 a
t ion of the proper local leak rate test taps on the RBCCW lines. The current 
schedule (taking into consideration engineering, procurement, and installation) 
calls for completion of the modifications during the fall 1984 refueling outage. 

4.20 Topic VI-7.A.4, Core Spray Nozzle Effectiveness 

10 CFR 50.46 requires that each BWR be provided with an emergency core cooling 
system designed to provide adequate cooling of the nuclear fuel under postulated 
accident conditions. Appendix K to 10 CFR 50, 11 ECCS Evaluation Models, 11 sets 
forth the required and acceptable factors of the evaluation models. 

Information derived from Japanese core spray tests suggested that the central 
fuel bundles of a BWR/3 core may receive low core spray flow. Dresden Unit 2 
is a BWR/3 plant. 

The staff is reviewing this concern independently of the SEP as a matter 
related to Generic Issue A-16, 11 Steam Effects on BWR Core Spray Distribution. 11 

The staff has evaluated the related information and has concluded that the 
Japanese data do not provide a basis for changing its conclusion that core 
spray flows for a BWR/3 are not less than the mini mum fl ow required for core 
spray heat transfer. 

Therefore, the staff has concluded that no further SEP action is necessary for 
the following reasons: ' 

(1) The Japanese data for a BWR/5 may b.e applicable only to a BWR/4 and a 
BWR/5 .because they have a similar spray nozzle design. The BWR/3 spray 
nozzle design is different from BWR/4 or BWR/5 designs.· 
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(2) Even though there are no core spray test data in a steam c.ondi t ion for .a 
BWR/3 configuration, a BWR/6 30° sectQr steam test and 360~ full-scale .. 

· · · tests i ri an air e'nvi ronment performed· in the United States indicate that· .. 
the co~ spray overlaps the ·center bundles causing high flow rate' over th.e 
central region of the core. .As a result, flow to each bundle is not les$ . 
than the minimum spray flow required for core spray heat transfer. 

. . . . . ·''I 

(3) General ~lectric (GE) has informed the staff in a conversation that GE '.' :~'.~1 .' 
analyses show that fo.r 1 imiti'ng cases of a BWR/3 with core spray assumed .. ·· ·'' 
to flow down·peripheral ,charinels to increase the reflood rate (as tibserved 
·in the Ly'nn test), the calculated peak clad temperature dfd not exceed the. 

· 10 CFR 50.46 limit of 2200°F with no credit taken for the spray cooling 
effect. The staff has requested GE to submit.th~se analy~es for its review. 

4.21 To ic VI-7.C.1 A endix K - Electrical Instrumentation and Control 
EI C Re-Reviews 

10 CFR 50 (GDC 2, 4, 17, and 19), as implemented by SRP Sections 8.3.1 and 
8.3.2, requires that the onsite electric power distribution system be designed 
to provide (1) redundancy of safety-related components and systems, (2) elec- · 
trical independence between redundant portions, a,nd (3) physical separation 
between. redundant comp-onents of the system. · ' · 

Physical separation of power, iristrumeritation, and control cables associated· 
with the various components (buses, switchgear, etc.) of 'the distribution sys
tems; as i't complies ·with Regulatory Guide 1. 75, is included wi.th this topic ,., · 
review.· .Additional review guidelines for cable separation, as well as for the· 
physical .separation of .. redundant distribution systems, is defined in 10 CFR .50_, . 
Appendix R. · · · · 

- . . 

A limited PRA for this issue has been conducted. The items discussed in Sec~ 
ti ons 4. 21.1 and 4. 21. 5 have not been eva 1 uated because it is an assumption 
of PRA' that the equipment is of an adequate.-d~sign to perform t~e function· for 
which it is intended. The r~maining items were analyzed with respect to evalu
ating the potential impact of the staff's recommended action's on. plant safety. 
On the basis of discussions with plant personnel, the PRA contractor assumed 
·that procedur~s aJ ready exist that conform to, the staff 1 s rec.ommendat ions and 
that implementation of the staff's recommendations would not increase plant·. 
reliability. Thus, the PRA has classified this issue's importance to·risk as 
low. 

The ·staff ·has reviewed existing plant procedures and.has found they do_no~ 
conform to its recommendations. Therefore, the conclusions reached in the PRA 
are invalid. _It is the staff's position that ttie licensee take appropria.t,e 
action, 'cfs described in the fo 11 owing sect ions, to ensure tha,t the pl a,nt EI&C 
fea:tures will perform their intended safety functions. · · 

4.21.1 Breaker Adequacy 

(1) .. Battery Charter Isolatfon . 

. ·: 

Division I motor control centers (MCCs) and Division II MCCs can be iubjected , ) 
to common .. faults and'transien~sthat may occur. on.the de system iftheir respec-. 
tive battery charger output breakers are both 'clo'sed. Individual manually: , - ' 
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., 
operated circuit breakers connett·the outputs of each.of the chargers to the 
single battery a:n.d de loads. The manual aspect of t.he design meets review guide
lines defined in Position D.4.c of Regulatory Guide 1.6. However~ there are no 
interlocks to .prevent the simultaneous closing of the manually operated circuit 

·breakers .. · This is a deviation from review guidelines defined in Position D.4.d 
of Regulatory Guide 1. 6. However, the two ac breakers and, two de .breakers per 
charger plus the isolation characteristics of ~ach charger prov1~e isolation 
and separation of ac power sources. Thus, there is no direct connection of ac 
power systems. · It is the staff's posit ion that the 1 i censee verify the adequacy 
of the protective relaying so that operator error will not result in a loss of 
redundant ac sources. 

(2) 125-V DC Automatic Transfer 

The design of the 125.::v de system provides for the automatic transfer of the 
~ontrol and instrument power for the diesel generator (DG 2/3) from the.Unit 2, 
Division I, 125~V de distribution panel to the Unit 3, Division I, 125-V de 
distribution panel. The Unit .3 battery/battery-charger .. combination is the 
power source.for both Unit 2, Division II, and,Unit3, Oiyision I. Therefore, 
the diesel generator control and instrument loads are automatically tran~fer,red 
between redundant divisions. This is a deviation from current review criteria. 

The worst condition would be a fault on the circuit feeding the DG 2/3 load .. ,·'· 
For a fault at this location to have an effect on the Unit.2 125-V.dc system,:,:-.· 
two breakers would have to fail. For this failure to propagate to-the Unit 3.: . 
125~V de ~ystem after.the Unit 2 125-V de system has had multiple failures, 
the load must transfer to Unit 3 and two more breakers would have to fail. 
Breaker-:failure mechanisms exist that may cause failure of one or more.ac or 
~c breakers jn series and are not limited to ~ross mechanical failures. ·such 
~ethanisms include · · · 

(a) 

. . ~. . ' . 

failure of a load breaker to c·lear a fault before the bus feeder reaches 
its trip setpoint (may. be caused py a lack of adequate protection curves\
resulting from failure to revise ·settings as new loads and/or sources are/· 
added to a system) · · · · 

(b) a ground f.ault tripping an ac feeder breaker instead of a lo.ad breaker 
(caused by- inadequate ground.;. fault prote.ct ion) · 

(c) protective relay setpoint drift outside the error band assumed in the 
.coordination of load and feeder breakers (caused by infrequent testing of 
t~ ~l~s) · · · 

It is the staff's position that the licensee verify the adequacy of the protec
tive relaying. so that a fault in the D.G. 2/3 control system will not .result in a 
loss of redundant de sources. · · · 

(3) Standby 250-V Battery_~hargers 

The standby 25Q-V battery charger·(a Division I system) is supplied power' from 
either the Unit 3 or Unit 2, Division II, power source through a key-int~rlock 
switch. When power is supplied from Division II of Unit. 3 to the Unit 2 
battery~ ... ther_e is sharing. between Units 2 and 3. This .sharing is covered by 
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SEP Topic Vl~lO.B. When power is s~pplied from Division II of Unit 2 to the 
Unit 2 battery, there is an i.nterconnect fon between redundant divisions. It is 
the staff's position that the licensee verify ·the adequacy of the protective 
relaying so that a fault in one de system would not be transferred to the other 

.de system. 

By letter dated December 6, 1982, the licensee has committed to provide either, 
a short-circuit analysis or:- a coordination study for the battery charger· isola:-;.. 
tion, 125-V de automatic transfer, and 250-V battery chargers. 

4.21.2 Disconnect Links 

Division I main de Bus 2 is interconnected to Division II reserve de Bus 2 
through .circuit breakers, disconnect links, and the Division I 125-V de distri
bution panel. There are 16 locati-0ns where similar interconnections can be made 
between redundant divisions. The breakers are molded case breakers and ·are not 
of the type that can be ·racked out; they can only be placed in the open position. 
These breakers are only used during maintenance operations. However, no adminis
trative controls are :provided to verify that the disconnect links are placed in 
the open position following completion of the maintenanc~ activities. 

By letter dated December 6, 1982, the 11censee has committed to address the use 
of disconnect links in the plant procequres. · 

4.21.3 Use of Breakers During Power Operations 

There is no control circuitry at Dresden Unit 2 thatis designed to open the 
two tie break~rs (252-2829 and 252-2928) for redundant 480-V Buses 28 and 29 
ioncurrently with the loss of offsit~ power. Nor are there limiting conditio~s 
for operation in regard to these breakers with respect to how long they may l;>e 
closed during normal oper~tion. This could result in overload of a diesel 
generator and is a deviation from ~eview guidelines. 

By. letter .. dated December 6~ 1982, the. licensee has committed to address .the 
use of breakers 252-2829 ~nd 252-2928 during powe~ operation in the plant -
procedures. 

4.2L4 Operation With.Failed Battery 

As previously describ~d in Section 4.21.1(2), DG 2/3 instrumentation and control 
power can be connected to the Unit 3 125-V distribution panel. This transfer has 
raised·a concern with the staff regarding the availability of the battery systems. 
The Technical Specifications for Dresden Unit 2 establish a limiting condition 
for operation ( LCO) of 7 days for continued operation with a battery or d.i ese l 
generator out of service. This 7-day limit is not ih agreement with Standard 
Technical Spedfication (STS) .limits. The STS limits, which are based on generic 
risk estimates, require that a failed battery system be restored to oper~b.lEj!~;: 
status within 2 hours or the plant be shut down. Operation with a failed die~el 
generator is acceptable for 7 days because of the availability of two operable 
diesel generators and two battery systems. However, a failed battery system 
would leave only a single battery system operable for sharing between two units. 
It is the staff's position that continued operation with one operable system .is 
undesirable. ' 
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By letter dated December 6, 1982, the licensee has committed to comply with a 
2-hour Technical Specification limit for operation with a failed battery. 

4.21.5 Isolation of Class lE Sources From Non~c1ass lE Loads 

The ~80-V ac Switchgear 27 normally receives ac power from Bus 24. The de 
control power is, however, from Division I. This is a deviation from review 
guidelines because 480-V Switchgear 27 is non-Class lE. It is the staff's 
position that the licensee should demonstrate, by suitable short-circuit 
analyses and coordination curves, that all non-Class lE loads are adequately 
isolated from Class lE sources by at least two circuit breakers in series (e.g., 
Switchgear 27 feeder breaker and indivi~ual load feeder breakers should be 
coordinated to ensure that. faults are not transferred to the Class IE bus). 
Two breakers are physically p.res-ent; however, their trip devices may not be 
coordinated. 

By letter dated .December 6, 1982, the licensee has committed to provide either 
a short-circuit analysis or a t:oordination study regarding isolation of Class_lE 
sources. · 

4.22 Topic VI-10.Ai Testing of Reactor Trip System and Engineered Safety 
Features, Inc uding Response-Time Testing 

10 CFR ~O (GDC 21) requires that the reactor protection_ system be designed to 
permit periodic testing of its functioning, including a capability to test 
channels independently. 

10 CFR 50.SSa(h), through IEEE Std. 279-1971 and IEEE Std. 338-1971, -requires 
that response-time testing be performed on a periodic basis for plants with 
construction permits issued ~fter January 1, ·1971. 

The staff's review of respqnse-time testing at Dresden Unit 2 has shown that 
mechanical systems that provide the major time delays, such as control rod 
drive systems, diesel generators, and the major emergency.core cooling system 
valves and pumps and cont'ai_nment isolation valves, are response-time tested .. 
In addition, plant procedures are used to response-time test the reactor pro-· · 
tection system logic relays. Only the sensors are not tested.- The staff per..: 
formed.a limited PRA of the issue'for the Dresden Unit 2 plant to estimate the 
improvement in overall safety if' additional response-time testing was required. 
The results of this PRA indicated that additfonal response-time testing has low 
safety -~ i gnifi cance. This occurs because this testing is concerned with events 
on the-order of seconds. The IREP studies (Millstone Unit 1, Browns Ferry _ 
(NUREG/CR-2802), Arkansas Nuclear One, _Calvert Cliffs, and Crystal River Unit 3) 
have shown that response times of 20 to 40 minutes are sufficient for emergency 
core cooling system actuation fQr both BWR and_ pressurized water reactors. .· 
Functional tests are sufficient to demonstrate function on the order of minutes, 

. and these tests are performed at Dresden Unit 2. Therefcire, it is the staff'.s 
· judgment that. respon~e-time testing of instrumentation, other than that already 

required by the Dresden Unit 2 Technical Specifications, should not be required. 
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4.23 To~ic Vl-10.B, Shared En~ineered Safett Features, Onsite Emergency Power, 
an· Service Systems for ultiple-Unit acilities 

10 CFR 50 (GDC 5) requires that structures, systems, and components important 
to .safety shall not be shared among nuclear. power units unless it can be shown 
that such sharing will not significantly impair their ability to oerform their 
safety functions. 

4.23.1 Sharing of DC Systems 

Th; 1~5-V and 250-V de systems are shared, which is not in compliance with 
current licensing requirements.. However, the staff 1 s review of the present de 
designs shows that they satisfy· the single-failure criterion if the disconnect 
links are open and are not paralleled. These devices are to be reevaluated as 
part of the resolution of Topic VI-7.C.1. 

There are no physical or electrieal interlocks or LCOs pre.venting parallel 
operation of the shared 125-V and 250-V de battery ,systems. Such operation, 
combined with a single failure, would result in a loss of capability to supply 
accident or safe shutdown. loads fol.lowing a loss of offsite power. · 

The staff's audit of operating procedures (e.g., DOP 6900-4) indi~ates that 
there are no procedur.es requ.i ring para 11 el ing of the 250-V de systems during 
reactor operation. However, there are no requirements to prevent the parallel-
ing of the 250-V batteries. · · · · 

Plant proc~dure DOP 6900-6.requires.that .the 125-V batteries be paralleled as 
part of the groun.d-fault detection procedures. · 

The: limited PRA for this iss·ue·has d~termined.that the probability of operating 
the de batteries i ri parallel, 1 eadi ng to fa_i 1 ure .. is very sma 11. Therefore, · 
the PRA classified this issue's importance to risk as low. However, 'the PRA . 
also identified one aspect of this event that is beyond the scope of the analy
sis .. The possible effects of the fault created· fo the use ·of parallelling pro..;: 
cedures include: tripping the plant; degradation.of the high-pressure coolant_. 
injection system~ and failure of the isolatioh condenser system;· Different cir
cuit breakers/fuses would have to fail to effect these events. If the ·worst ·· 
case is assumed and· a 11 three events were to occur,, the use of this procedur~ · · 
could lead to a sigriifica~t accideht seq~ence~ Sufficient information is not 

·available to determine the likelihood of. this worst case or of the different 
permutations of faults that inay be caused by the use· of this procedure to 
determine their contribution to plant risk.. · · · · 

NUREG~OG66 a.nd Regulatory Guide 1.81 establish the basis for the staff's posi
tion that de systems in multi unit nuclear power plants should not be shared. 
In the case of parallel operation, a single failure could result ih a loss of 
eng:ineered safety features in both plants and, simultaneously, initiate plant 
transients. Given that a ground fault exists, the wisdom of paralleling 125-V 
de ;batteries (and doubling the available fault curre'nt) is questionable. The. 
added possibility of a major upset occuring simultaneously is neither acceptable 
nor necessary given the availability of other ground-fault detection systems 
using different· techniques. 
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Therefore, it is the staff's position that the licensee provide assurance that 
paralleling of the shared 125-V and 250-V de systems be prohibited during power 
operation. 

· By letter dated December 6, 1982, the licensee has stated that he is looking . 
into_ means of not paralleling the battery systems. Currently, paralleling is 
the only method for finding high impedance ground faults. 

4.23.2 Diesel Generator Bypass 

The staff has found that there are no LCOs that require or interlocks that pre
vent the normal/bypass switches for the DG 2/3 from being in 11 bypass 11 during .. 
operation of either unit. Such operation, ~ombined with a single failure, coul~ 
render the required accident and safe shutdown loads inoperable following a 
loss of offsite power. · 

In a letter from T. J. Rausch to P. O'Connor dated August 30, 1982, the licensee 
stated that the.operating procedures had been changed so that they require a· 
"normal-normal" alignment of these switches. The staff has reviewed these pro-
cedures and found them acceptable. · · · 

4.23.3 ~attery Status Indication 

Complete info~mation of the statµs of the shared de batteries, chargers, ~nd ' 
buses is not available to operators of each unit. Battery status indicatfon .. 
will be addressed under SEP Topic VIII-3.B. 

4.23.4 Battery Room Ventilation 

The battery room ventilation system is not powered from an onsite source. The 
staff is concerned because the time of highest hydrogen concentration occurs 
while the diesel generator is being used to recharge the batteries. The 
licens~e's response was that manual 'methods.could be used to load the vent fah 
onto DG 2. A review of procedure DGA-12 does not include loading of any fans~ 
although Bus 27 is reenergized. This item is being evaluated as part of SEP 
Topic IX-5, "Ventilation Systems," and is ~ddressed in Section 4.29. · 

4.24 Topic VII-1.A, Isolation of Reactor Protection.System From Nonsafety 
· . Systems, Including Qualifications of Isolation Devices 

10 CFR S0.55a(h) through IEEE Std. 279-1971 requires that safety signals be 
isolated from nonsafety signals and that no credible failure at the output of · · 
an isolation device shall prevent .the associated protection system channel from 
meeting the minimum performance requirements specified in the design bases. 

4. 24.1 Reactor Pro_tection- System (RPS) Control. Systenis "·'·} . 

.. 
The anaiog sfgnals from .the nuclear flux monitoring system intermediate range:·, 
monit6rs (IRMs), local power range monitors (LPRMs), and average power range· ' 
monitors (APRMs) are not. isolated from the control room process recorders ~rid 
indicating meters as required by IEEE Std. 279 .. 
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A limited PRA was performed for this issue. The·-PRA·deterniined ~ha~ a fault in 
the nonsafety part of the nuclear flux monitoring channel -or ·APRM.could.fail 
the high neutron flux signal or APRM. However, .the probabi.lity·.of reactor pro
tection system (RPS) failure is totally dominated by tommon~mode mechanical 
faults associated with the control rod drive system, and eliminating the isola
tion problem would not effect RPS unavailability. Thus, thr 'RA classified the 
issue's importance to risk as low. However, the staff disa~r~~s with the PRA. 

The neutron flux monitoring system, consist fog of the .IRMs, LPRMs, and APRMs, is 
designed to provide the operator with information required for safe operation 
of the reactor core and provide inputs to the RPS and rod·bl.c;>ck circuitry to 
ensure that power densitx and level do not.exceed preset limits. Because of the 
safety significance of the neutron flux monitoring systems, it is the staff's 
position that the 1 i censee provide assurance that .common-mode e ,.er• · :a 1 '~ ul ts 
occurring in the control room .. process recorde~s and:.indicators wi · Jt ('sable 
the neutron flux monitoring systems .. 

By letter dated December 6, 1982,.ihe licensee ha~ 'comniltted.to verify that· 
the neutron monitoring system is sufficiently isolated fromfhe tontrol-r.ocm 
indicators to properly monitor core conditions or install Cl~ss lE isolator~ . 

4.24.2 Process Computer · .. . 
.... 

~ . . 

The APRM scram function is derived from rel~y"-~ctuati~n·:resultirig from amplified 
analog signals sensed by these relays.· Th~ ampli.fied analog signals are input 
directly to the process computer ~ith·fuses ·as .the isolation device_· Fuses do 
not meet the intent of IEEE Std .. 279 for_ isolation devices (e.g .. fuses will not 
isolate ground faults). It is thj staff'~ positio~ that the~licerisee.should 
address the adequacy of the isolation circuitry ~o .ensure that the RP.S is· pro-· 
tected from potential common-mod~ electrical faults that~could be propagated 
from the process computer. 

By letter dated December 6, 1982, the licensee ~as ~committed to verify t~at 
the neutron monitoring system is sufficiently isolated from the process . 
computer to properly monitor core conditions or install Class lE isolators .. 

4.24.3 RPS Channel Power Supplies 

Power to the RPS buses is supplied from two motor..., generator sets. The . i so 1 at ion 
of each RPS channel and its motor-generator set do~s not conform _with current 
licensing criteria as defined in IEEE Std. 308-:-1974. 

The licensee has committed by letter.dated.December 11, 1980 to install Class lE 
protection at the interface between the RPS power. supply- and the RPS. The 
licensee has stated that the system will be in accordance with the conceptual 
design proposed by the General Electric Company and found ~cceptable by the 
staff. This modification will be· completed during 'the next scheciulE!d refuelin·g· 
outage. 

The staff agrees with the licensee's pro~osed· actjon. 

1 ..... ,,.. • •• ~ 
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4.25 Topic Vll-3, Systems Regufred for Safe Shutdown 
·-

4.25.1 Procedures fo~ Shutdown From Outside Control Room 

10 CFR 50 (GDC 19), ·as imp1emented by .SRP·Section 7.4, requires the capability· 
to promptly. aGhjeve and.maintain a hqt shutdown .. condition from outside the con
trol ro<;>m with the potential_of capabllity_of 'achieving subsequent cold shut
down. through the use of. sui tab 1~ pr:-ocedures. During the topic review it was 
determined that Dresden Unit 2 did-not have procedures for accomplishing this 
objective. 

During .the August 1982 site visit, the licensee provided the staff with Proce
dure EPIP 200-20, Revisioa·l, April 1982; which details the method for achieving 
arid maintainiri~ a hdt·sh~tdown condition assuming evacuation of the control 
room. Instructions are. provided for local operation of the isolation condenser, 
diesel generator start and loading, and operation of the control rod drive and 
the condensate transfer p~mps~ This.pro~~dure satisfies the staff's position 
regarding achieving and maintaining a hot shutdown condition from outside the 
control room.· .Ho~ever, the~licensee doe~ not have-procedur~s for subsequently. 
achieving a cold shutdown condition. · ·· 

The licensee's submittal dated-July 1, 1982 regarding the Appendix R fire pro
tection review provides a commi.tment to modify the safe shutdown procedures ~so.· 
that they ·include the capability to achieve cold shutdown from outsi9e the con
trol room. Since the fire protection reviews are being conducted independently 
of SEP, no further· SEP -action is required on this subject. -Backfitting, there
fore, is not requir:eq .. 

' . . 

4.25.2 Use of Safety-Grade Syste~s 

10 CFR 50 (GDC 19 and 34), asjmplemented by SRP Section 5.4.7, BTP RSB 5-1, 
and Regulatory Gui de L 139, r,equi res that the pl ant can be taken from normal, 
operating conditfons to cold shutdown by using safety-grade systems and either 
onsite or offsite·power, ass~ming ~single failure. 

The initial topic review showed that Dresden Unit 2 did not have procedures for · 
achieving cold shutdown from normal operating conditions using only safety-grade 
systems and either onsite or offsite power, assuming a single failure. 

During the August 1982 site visit, the licensee provided the staff with copies. 
of revised procedures (DGP 2-3, Revision 7, May 1981, and DGA 12, Revision 2, 
June 1981). These procedures ·provide information regarding various automatic . 
and manual actions to be taken to ensure that the plant can achieve a cold shut
down using the essential safety systems as identified in the staff's topic review. 
The staff has reviewed the procedures and has concluded that the operating pro
cedure adequately address use of the systems identified as essential to achieve 
and maintain a cold shutdown·condition . 

. 
4.25.3 Residual Heat Removal Single-Failure Criteria 

... ~ .. 

10 CFR 50 (GDC 34) require~ .that a system to remove residual heat be provided 
with suitabl~·,r~dundancy to ensure that for onsi'te electric power system opera
tion1 s the-system's safety furction can· be accomplished, assuming a single 

:. . ·-
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failure. At Dresden Unit 2, long-term cooling is susceptible to singie failures 
if the shared diesel generator is not available to Unit 2. 

This problem was addressed in the staff's evaluation of SEP Topic VI-10.B.· The· 
staff cone l uded that Unit 2 shutdown wi 11 commence with use of the i sol at ion · 
condenser and the HPCI system until the shared diesel generatbr can be manually.· 
transferred to Unit 2 to support long-term cooling. The staff's audit 6f oper~ 
ating procedures and drawings has confirmed the adequacy of this method of·opera
tion. Backfitting, therefore, is not required. 

4.25.4' Inservice Testability 

10 "cFR 5'0 (GDC 21), as implemented by IEEE Std. 279-1971; requires that protec
tion systems be designed for inservice testability commensurate with the safety 
function to be performed. · · 

At rrresden Unit 2, the shutdown cooling system is designed for full reactor 
pressure but less than full reactor temperature: Therefore~ system interlocks 
are based on temperature requirements. Current licensing criteria for the· 
interlocks/are not met because there are no testing requirements. 

The limited PRA for this issue has determined that testing of the temperature 
int.erlocks would increase the availability of the shutdown cooling system by· 
about 15%. This evaluation is based on the assumption thatthe temperature 
interlocks are not tested and that exceeding the design temperature would fail · 
shutdown cooling. Therefore, the PRA cl~ssified this issue as having medium · · 
importance to risk . . ·. 

It ·is· the staff's position that the licensee provide for inservice te.stability' 
of the shutdown cooling system:temperature interlocks or ~rovide assurance that· 
the sh~tdown cooling system ·is designed for full reactor tempe~ature. By" 
letter dated December 6, 1982, · the licensee has coinmi tted to pro vi de for test i n·g· 
of the temperature interlocks. The procedures will be implemented ~urin~ the···· 
19~~ refueling outage. 

4.26 Topic·VIII-2, Onsite Emergency Power Systems (Diesel Generator) 

10 CFR 50 (GDC 17), as implemented by SRP Sections 8.1 and 8.3.1 and Regulatory 
Guide 1.9," requires that onsite electric p·ower systems shall ·be pro·vided to 
permit functioning of components important to safety. Regulatory Gui de l.'.9 . 
specffi es· that the standby di ese·1 generator systems be designed so that spurious· 
actliat ion of protective trips ·does not prevent diesel geherators from performi n·g 
that ·functirin~ · · · · 

4.26.1 Annunciators 

In q>njunction with a generic revfew of diesel generator annunciators, the 'staff 
dete.rmined that Dresden Unit 2 ·does not comply with current criteria as specified 
in IEEE Std. 279-1971. By letter dated February 2, 1979, the licensee agreed 
to make suitable modifications to the annunciators. These modifications were 
completed in 1979. No further action is required. 

Dresden 2 SEP 4-3'4. , . .; ' 



4.26.2 Protective Trips 

The staff has determined that three diesel generator·p~otective trips are not 
bypassed during accident conditions. Two of the protective trips, engine over
speed and high differential current, are acceptable for use during emergency 
operation so that the generator is not damaged. The other trip, underfrequency, 
does not meet current licensing requirements and should be bypassed during · 
emergency operations. 

A limited PRA of the importance of bypassing diesel generator trips indicates 
that the importance of this issue to risk is low. However, the reliability of 
ac power is a dominant sequence for risk at Dresden Unit 2 (based on the results 
of Millstone Unit l_and Browns Ferry !REP studies). Because the impo_rtance of 
diesel generator availability is high, even though the improvement by bypas$ing 
these trips is small, the staff concludes that these trips should. be bypas~ed .. 
By letter dated September 10, 1982, the litensee indicated that modifications 
will be implemented to bypass the underfrequency protective trip during emer-,. 
gency operations for all diesel generators .. The modifications will be completed 
duriog the 1983 refueling outage~ 

4.27 Topic VIII-3.A, Station Battery Capacity Test Requirements 
. ~ 

10 CFR 50 (GDC 18), as implemented by Regulatory Guide 1.129, requires periodic 
testing to determine battery capacity and demonstrate .that the batteries wi111·· 
provide sufficient power under accident conditions. The Dresden Urii~ 2-program 
for t_esti~g the batteries does not satisfy these requir~ments_. · · 

. ' 

The lfmited PRA performed for this issue has determined that a loss· of de power 
does have an impact on the domihant sequences leading to a core-melt accident. 
Using the assumption that all past battery testing was ineffec~ive,. the PRA . 
study concluded that implementation of adequate.battery testing would improve, 
battery rel1ability by approximately a factor of 15. Therefor_e, the PRA has . 
classifi~d this·issue of high im~ortance to :risk. 1t 

. . 
The staff proposes that the testing of the batteries be in accordance with IEEE 
Std. 450-1975, IEEE Std. 308-1974, BTP EICSB 6, and the 11 Standard Technical 
Specifications fbr General Electric Boiling Water Reactors•• (NUREG~Ol23).· 

By letter dated December 3, 1982, the licensee provided information ·regarding 
the existing station battery test procedures. At each refueling outage, the .. 
station batteries are subjected to a manufacturer 1 s rated capacity discharge . 
test to verify that the capacity is equal to or greater than 85% of the manu~. 
facturer 1 s rating. The licensee-.has concluded that the station cap_acity dis-. 
charge test as performed is more severe than the staff 1 s recommended service 
test. 

\ 

The 'staff has reviewed the information provided by the l :i censee ancj concurs . · 
with ·the licensee 1 s conclusion regarding the conservatism of the· existing bat:
tery test. Therefore, backfitt i ng is not required.· · · 
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.4.28 Topic VIII-3.B, DC Power System Bus Voltage Monitoring and Annunciation 

10 CFR 50.55a(h), through IEEE Std. 279-1971, and 10 CFR 50 (GDC 2, 4, 5, 17, 
.18, and 19), as implemented by SRP Section 8.3.2, Regulatory Guides 1.6, 1;32, 
1.47, 1.75, 1.118, and 1.129, and BTP ICSB 21, require that the control room 
operator be given timely indication of the status of the batteries and their 
availability under accident conditions. 

The Dresden Unit 2 control room does not have indication of battery voltage, 
battery current, battery breaker/fuse open alarm, battery charger output 
current, or battery charger output breaker/fuse open alarm. Therefore, the de 
power system monitoring is not in compliance with current licensing criteria. 

A limited PRA was performed to determine the importance to risk of de instrumen
tation, indication, and alarms. It was determined that the proposed additional 
monitoring devices would reduce the de bus unavailability by about a factor of 
5. This reduction is due almost equally to a reduction in breaker unavailabi-
1 ity and battery unavai 1 ability. DC power appears in some dominant accident 
sequences, and resolution of this issue would have a significant impact on the 
value of the top event in the fault tree. This issue is, therefore, of high 
risk importance, as discussed in Appendix D. It is the staff's position that 
the licensee modify the existing de power system monitoring for breaker or fuse 
position and battery. availability: 

By letter dated October 5, 1982, the licensee provided a commitment to provide 
battery voltage indication in the control room. In addition, the licensee has 
proposed to monitor the following indications and alarms on the local printer 
in the control room: (1) battery current, (2) battery charger current, 
(3) battery breaker open alarms, and (4) battery charger (ac and de) breaker 
open alarms. A de ground alarm already exists in the control room. The staff 
has found the licensee's proposal acceptable. 

4.29 Topfc IX-5; Ventilation Systems 
, 

10 CFR 50 (GDC 4, 60, and 61), as implemented by SRP Sections 9.4.1, 9.4.2, 
9~4.3, 9.4.4, and 9.4.5, requires that the ventilation systems shall have the 
capability to provide a safe environment for plant personnel and for engineered 
safety features. 

4.29.1 Battery Room Ventilation 

•The battery room contains the batteries that provide emergency de power essential 
for postaccident shutdown of the reactor. Specifically designed ventilation is 
considered essential to ensure removal of hydrogen generated as a result of bat
tery charging after loss of offsite power. Following a loss-of-offsite-power 
event, operator action is required to rei nit i ate the battery room ventilation " 
system. During that i nope rat i ve period, hydrogen is generated becaus.e of con
tinued battery charging. 

By letter dated December 13, 1982, the licensee provided information regarding 
the amount of hydrogen generated during battery charging. The licensee used 
conservative assumptions to determine the potential hydrogen accumulation, while 
assuming no ventilation of the area. The staff has reviewed the licensee'~~ ~
calculations and found that the maximum concentration of accumulated hydrogen 
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will remain below the .combustible limits. Backfitting, therefore, is not 
required. 

4.29.2 Low-Pressure Coolant Injection (LPCI)/Core Spray and Diesel Generator 
Rooms 

The ventilati.on systems for the LPCI/core spray and diesel generator rooms are 
subject to disabling single failures. 

(1) LPCI/Core Spray Room 

The LPCI and emergency core spray pumps are located 'in corner rooms on the base
ment level of the reactor building t~at are ser~iced by the reactor building 
ventilatio~ system. The reactor building ventilation system can be manually 
supplied with emergency diesel power. In addition, each LPCI pump room contains 
its own r.oom cooler .. These individual units cool by means of the diesel gener
ator cooling water system, and their fan motors are supplied by el~ctrical motor 
control centers that are designated as 11 diesel-powered essential service. 11 

Despite provision of essential electrical service, the fans of the LPCI cubi~al 
coolers do not have the redundancy to ensure cooling in the event of a failure 
within the unit. However, since core cooling can be accomplished using high-
pressure coo 1 ant injection (HPCI) and one core spray subsystem, the loss of ~· 
ventilation in one rooni will not affect the ability to achieve safe shutdown. ) 
Therefore, backfitting is not recommended. 

(2) Diese: Generator Rooms 

DGs 2 and 2/3 are hous~d in separate rooms served b~ separate ventilation sys-· 
terns. Cooling ~s provided by the djesel service water systems; and the. ventf
latiori systems both vent the rooms and cool associated switchgear equipment: . 

. Each DG room is ventilated by a single.30-hp fan that is automatically loaded· 
.to an essential service motor control center powered_by its respective QG. Out
side air and/or t~rbine building air is supplied to the fah through a set of 
temperature-controlled dampers. If either ventilation fan were to fail and 
result in the failure of its respective DG, the other DG would be sufficient to 
supply all necessary safety-related loads. In. addition, the large double doors 
between the turbine building and DG 2 could be opened to promote natural con~ 
vection. Access to the DG 2/3 building is through two single inser-ies doors,. 
both of which would have to be opened to provide natural convection. 

The limited PRA evaluation performed for this issue was based on the !REP study 
of Millstone Unit 1. During that review, no po~ential system failures resulti~g 
from support system ventilation failures were identified.· On the basis of a 
review of the Dresden Unit 2 plant configuration, it was determined that the 

. Millstone Unit 1 results are applicable to Dresden Unit 2. Therefore, the PRA 
ha's'~classified this issue's importance to risk- as low .. Backfitting, therefore, 
is not required. 

4.30 Topic XV-1, Decrease in Feedwater Temperature, Increase in Feedwater Flow, 
Incre~se in Steam Flo~. and Inadvertent Opening of a Steam Generator 
Relief or Safety Valve 

10 CFR"so·.34- requires that each applicant for a construction permit or operating 
license provide an analysis and evaluation of the design and performance· of· 
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structures, systems, and components of the facility with the objective of assess
ing the risk to public health and safety resulting from operation of the facility, 
including determination of the margins of safety during normal operations and 
transi.ent conditions antiC:ipated during the life of t~e facility. 

10 CFR 50 (GDC 10 and 15), as implemented by SRP Sections 15.1.1 through 15.1.4, 
require$.that plants be adequately designed to mitigate the consequences of.feed
water system malfunctions that result in an .increase in feedwat~r flow. 

The staff review of a feedwater contioller failure has determined that the. 
acceptance criteria are.met only if the turbine bypass system is operable. 
Curreritly, the licensee does not ·have Technic~l Specifications that require 
survei.Jl ance of the turbine bypass system or th.at limit the reactor power or 
minimu~ critical p6wer ratio. (MCPR) when the turbine bypass system i.s found to 
be inoperable. Because the feedwater controller failure with f~ilure of the · 
turbine bypass may be a limiting transient, exceeding .the fuel .design limits 
could result. It is .~lso possible that another transient.limits MPCR or 
reactor power and no change is required. · 

°The staff concludes that analysis of feedwater controller failure. without.'bypass 
should not be required for the current fuel c~cle for the following reason~: . 

(1) The licensee currently plans to shut down in early 1983 for refueli.ng. 
The licensee will perform a reload analysis for the new core configuration 
before startup~ This analysis will include an ·evaluation·of anticipated 
transients. If credit is .taken in the reload analysis for operability of· 
turbine bypass, th~ staff ~ill ,require apprqpri ate survei 11 ance of, the.· . 
. turbine.bypass valves and limits for reactor.power or.MCPR if the turbine· 
bypass is .found inoperable. Technical Specificationswill be ·develqped 

•and reviewed; as part ·of the core reload ev.aluation to reflect the. fuel 
vendqr and cycle·specific characteristics of the core:. 

(2) PRA studies .of BWRs inditate·that feedwater controlJer tfanstents withoJt. 
bypass are of low importance to risk .. 

Backfitting, therefore, ·is not rec~mmended. 

4.31. Topic XV-16, Radiological Consequences of Failure of Small Lines Carrying 
Primary Coolant Outside Containment 

10 CFR 100, as implemented by SRP Section 15.6.2, requires that the radiological 
consequences of failure of small lines carrying primary coolant outside contain
ment be limited to small fractions of the exposure guidelines of 10 CFR 100. 

The staff has determined that Dr~sden Unit 2 does not comply with current accept
ance criteria. Based on the existing Technical Specific;ation limits for primary 

·coolant activity, the potential offsite doses would substantially exceed the ap
plicable dose limits. It is the staff's position that reactor coolant actiyity 
limits· should be maintained within the limits imposed on new operating reactors, 
that is, within the limits.of the Standard Technical Specifications (ST~) fqr 
General Electric Boiling Water Reactors (NUREG-0123) .. This is necessary to 
limit plant operation with potentially significant amounts of failed fuel so 
that·the radiological consequences of events that do not further damage fuel 

·but do involve~a release of reactor coolant to the environment will be low. 
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. Reducing reactor coolant activity to the STS level would not result .in cal.cu-: 
·1ated doses within the limits specified in current licensing .criteria; however, 
the doses are within the guidelines of 10 CFR 100. Theref6re, sine~ the bff~ 
site dose consequences are within the guideli.nes of 10 CFR 100 and the proba
bility of failing the line before the isolation valve and ex,cess flow check 

·valve is low, it is the staff 1 s position .that backfitting the BWR STS limits 
·for reactor coolant activity is sufficient to ensure that the radiological.con
sequences to the environment from a failure of small lines are acceptably low. 

The li~ited PRA for Dresden Unit 2 has classified 'this iss~e 1 s importance.~o, 
risk as low. This is due to the overwhelming portion of risk from core-.melt 
accidents,· Howevef, because of the significant radiological impact resulti~g- . 
fro~.this accident in the absence of core melt, ft is the $taff 1 s position that. 
primary coolant activity oe maintained within acc~ptable limits. · . · · '. 

By letter dated December 6, l982, the licensee has committed to propose pla~t, 
Technical Specifications that will limit the primary coolant iodine .activity' 
to levels corresponding to the STS level. The specifications will include 
action statements and surveillance requirements based on plant-specific 
o~eration ~equirements .. The staff finds this proposal ac~eptable. 

4.32. Topic XV-18, Radiological Consequences of a.Main Steam Line Failure. 
Outside Containment 

10 CFR 100,· as implemented by SRP Se~tion 15.6.4, requires th~t ihe r~diologi
tal consequences of f~ilure of~ main steam line outside containment be 1imited 
to small fractions 6f the exposuri guidelines of 10 CFR iOO. On the bas~s of 
an independent assessment of the radiological con~equences'of a·majn ~team line 
failure outside containment, the staff has determi~ed that Dresden Unii ~ does 
not meet the current acceptance criteria. rt·the existing Tec~ni~~l Spe~ifica
tion limits for primary coolant activity are used, the potential offsite doses 
would exceed the applicable dose limits .. It is th~ staff 1 s position that the. 
licensee should maintain the primary coolant activity within the General 
Electric STS limits, which would meet the acceptance criteria. ~ince t~~ 
staff 1 s analysis shows that the small-line fai1ure is more limiting than.tJ1~. 
main steam line failure, resolution of Topic XV-16 will also fesolv~ the · · 
concern,s of, Topic XV-18. , .. 

: •:' 

. !·,· 

·:. 
·· ... 

" 
. ' .... 

•. ! 

I t1u 1 :-. . ,; - '.·.', .. :. 
_ .. ., 

Dresden 2 SEP 4-39 



c Table 4.1 Integrated as.sess.ment,summary. -s 
l'D .. 
(II . . •' ~ {· ,. ·. 
0. .. 

•', 
•' .,,-

It) ·- - . 

:::i Tech. Spec . .. -N SEP ., '' 
.. ··:: ·:·. ·modifications Comp le-

(./') Topic Section required from s·ackfit Licensee ti on PRA m 
-0 No. No. Title SEP review requfre"!e,nts agrees date rating 

; .. 
II-3.B, 4.1.1 ·Des i_gn-Bas is Groundwater No None :-

,n-:3.B.l -Level· ~ .. ' ' ' .••.'' 

II-3. C 4.1. 2 Probable Maximum Flood No See Section 4.1.4. 

4.1. 3 Roof Loadings No Modify.parapets to ensure Yes .To.be 
ponded water is within provided 

.. ,. structural capacity of 
roof. 

4 .. 1.,4 ·Floi;>d Emergency· Plan No Modify existing procedures Yes 1983 

~ 
to address ability to cope refueling 

I ·.··: with probable maximum flood. outage 
~ 
0 

III-1 4.2.l Radiography Requirements No (1)' Identify Class 2 ves- Yes To be 
sel s ·built to Class C provided 
requirements contain-
ing Class C joints and 
their examination 
techniques. 

(2) Describe examination Yes To be 
given to recirculation provided 
pump casing. 

.4.2.2 Fracture Toughness No Demonstrate fracture tough- Yes To be 
ness for components or provided 
demonstrate failure is 

. ' acceptable . 

III-2 4.3.l Reactor Building Structure No None 
Above ~he Operating Floor 

4.3.2 Ventilation Stack No Ensure stack failure will Yes To be ,. 
not.affe~t safe shutdown provided ··;1 
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11> 
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Tech. Spec. 
N SEP modifications Comp le-
V'> Topic Section required from Backfit Licensee tiop PRA ,.,., 
""O No. No. Title SEP review requirements agrees date rating 

111-2 4.3.3 · Components Not Enclosed No Identify and ensure compo-
in Qualified Structures nents can withstand tornado 

loading.or their loss wfll 
not affect safe operation. 

4.3.4 Roof Decks No Demonstrate failure of roof Yes 11/22/82 
decks wi 11 not affect plant 
safety. 

4.3.5 Load Combinations No Will be addressed in 
Topic II I - 7. B. 

~ 
lII-3. C 4.4.1 Flow-Regulation Station No None I 

~ 
1--' 

4.4.2 Intake and .Discharge No None 
Structures 

4.4.3 Inspection Program No Modify procedures to ensure Yes 1983 
(1) supervision by quali- refueling 
fied personnel and (2) in- outage 
specions following extreme 
events. 

: 111::-4. A 4 .. 5.1 Service Water System No Demonstrate auxiliary Yes ·Part of 
(SWS) electrical equipment room TMI 

has adequate ventilation as Action 
part 'of TMI control room Plan 
habitability. 

4.5.2 Station Battery Systems No None 

. 4.5.3 Diesel ~enerator No Ensure that DG 2 and DG 2/3 Yes 12/82 
. Ventilation wi 11 remain operable if 

ventilation is lost. 
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N . :: ...... Tech. Spec. 
V'I SEP ··,modifications Comp le-
m Topic Section required from Backtit ; Licensee tion PRA -0 

No. No: Title SEP review requirements .. agrees date rating 

III-4.A 4.5.4 Exterior:-Janks No Ensure safe shutdown can Yes 12/82 
be accompli~hed using. 
mis~ile-protected:systems. 

111-4.B 4.6 Turbine Missiles No Provide schedule and Yes 10/8/82 
basis for inspection of 
lo~-pressure turbines .. 

111-5. A 4.7.1 Jet Impingement on No Evaluate',and address Yes 11/17/82 
Target Pipe effects' of· jet impinge-' 

ment regardless o:f:"ratio 
~ of pipe sites. I .. 
~-
N 4. 7.2 Broken-Pipe Impact on No Demonst~ate deformation Yes 11/17/82 

Target Pipe associated with. global 
strain would not affect 
functionability of target 
pipe. 

4.7.3 Detectability Requirements No Ensure detectability for Yes 11/17/82 
through-wall~ cracks of 
high-en~rgy piping· systems. 

4.7.4 Criteria Implementation No (1) Provide criteria and Yes 11/17/82 
- results for pipe whip i ... ., 

··'::,load formulation. 
(2) Ens~r~ pipe whip and Yes 11/17/82 

; jet impingement will .. 
not'affect containment 
--i'iner. 

:-1~ 111-5.B 4.8 Pipe Break· Outsid~ .. No None Low 
Containment 

.. 
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Tech. Spec. 

SEP modifications Comple-· 
Vl Topic Section required from Backfit Licensee tion PRA m 

" No. No. Title SEP review requirements agrees date rating 

111-6 4.9.1 Piping Systems No Addr~ssed as part of IE 
Bulletin 79-14 effort. 

4.9.2 Mechanical Equipment No (1).Supply information Yes 11/3/82 
regarding motor-. 
operated-valve (MDV) 
lever arms and. 
limiting moments. 

(2) Staff will use Oyster Yes After 
Creek analysis to Oyster 
determine seismic Creek 

~ ·capability of reactor submittal 
I internal supports. 
~ 

·W (3) Provide further infor- Yes After staff-
mation regardi~g seis- review of 
mic-capability of re- pipe break 
·circulation pump and 
supports. 

4.9.3 Qualification of Cable No To-be determined following Yes To be 
Trays completion of Owners Group provided 

.. prog_ram. 

4.9.4 Ability of Safety-Related No SEP Owners Group program Yes To be 
Equipment To Function will develop USI A-46 provided 

criteria. 

111-7.B 4.10 Design Codes, Design No Staff is currently 
Criteria, Load Combina- reviewing licensee's 
tions, and Reactor Cavity submittal. 
Design Criteria 

. ~ ;_ .... 
111-8.A 4.11 Loose-Parts Monitoring No None Low 

and Core Barrel Vibration 
Monitoring 
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N Tech. Spec. 
Vl SEP modifications Comp le-m ,, Topic Section required from Backfit Licensee tion PRA 

No. No. Title SEP review requirements agrees date rating 

III-10. A 4.12.1 Thermal Overloads No Bypass thermal overload Yes To be Medium 
protection of MOV or. provided 
ensure setpoint adequacy. 

4.12.2 Torque Switches No None 

-. , V-5 4.13.l System Sensitivity No Evaluate leakage detection Yes After Low 
.. capability in conjunction staff 

with pipe break inside review 
containment. of pipe 

~ 
break 

I 
~ 4.13.2 Seismic Qualification No Demonstrate reliability and Yes After Low ~ 

provide procedures corre- staff 
sponding to seismic ev~nts. review of 

pipe break 

4.13.3 System Testability No None Low 

V-6: 4.14 Reactor Vessel Integrity No None 

V-10.B 4.15 Residual Heat Removal No See Topic VU-3. 
System Reliability 

V-11.A 4.16 Requirements for Isolation No None Low 
of High- and Low-Pressure 
Systems 

V-11.B 4.17 Residual Heat Removal No See Topic VII-3. 
System Interlock 
Requi rem~nts. 
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:J Tech. Spec. 
N SEP modifications Comp le-
(/') Topic. Section required from Back fit Licensee ti on PRA ,.,, 
" No. No. Title SEP review requirements agrees date rating 

'VI-4 4.18.l Locked-Closed Valves No Provide mechanical locking Yes 1983 Low 
devices and administrative refueling 
procedu_res to ensure va 1 ve outage 
closure. 

4.18.2 Leakage Detection No Modify procedures for Yes To be Low 
postaccident leakage. provided 

4.18.3 Manual Isolatio.n Valves No Provide. locking devices Yes To be Low 
for valves. provided 

4.18.4 Check Valves as Isolation No .None •.·.· Low 
~ Valves I ,.· .. " 
~ ... - . 
01 

4.18.5 Valve Location No None ' ~ . Low 

4.18.6 Branch Lines With Single No Provide second locked- Yes To be Low 
Isolation Valves closed valve. provided 

VI-6 4.19 Containment Leak Testing No None Lo.w 
l{ .. 

VI-7.A.4 4. ~O. Core Spray Nozzle No Being reviewed as matter 
Effectiveness related to Generic Issue 

A-16. 

VI-7.C.l 4. 21.1 Breaker Adequacy No ·Verify adequacy of Yes To be Low1 

protective relaying. provided 

1 PRA has assumed existence of appropriate procedures. Staff has found procedures inadequate. 
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Vl 
IT1 
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SEP 
Topic 
.No. 

Section 
No. Title 

VI-7.C.l 4.21,2 Disconnect Links 

4~21~3 Use of Breakers During 
Power Operations· 

'4.21.4 · Operation With Failed 
Battery · 

4.21.5 Isolation of Class IE 
Sources From Non-Class 

· 1E ··Loads 

Table 4.1 (Continu~d) 

Tech. Spec. 
modifications 
required from 
SEP review 

No 

No 

Yes 

No 

BaCkfit 
requirements 

Licensee 
agrees 

Provide procedures to Yes 
verify disconnect· links 
ar~ ·open .. 

Provide administrative Yes 
control to ensure breakers 
are not used during power 
operations. 

Li~it ·ti~~· for operation 
~itfi failed battery. 

Provide short-circuit 
analysis· to demonstrate 
ad~qu~te isolation. 

Yes 

Yes 

VI-10.A , 4.22 Testing of Reactor Trip . No None 
System and Engineered 
Safety Features, Includ-
ing Response-Time Testing 

· VI-10. B 4. 23. l Sharing of DC Systems 

4.23.2 Diesel Generator Bypass 

4.23.3 Battery Status Indication 

4.23.4 Battery Room Ventilation 

No 

No 

Prphibit paralleling of 
shared de systems duri n·g 
power operat'ions . 

. erohi.bit placing DG 2/3 
switch in 11 bypass 11 during 
normal operations. 

.see fopic VIII-3.B 

See Topic IX-5 

Yes 

Yes 

1 PRA has assu~ed existence of appropriate procedures. ·Staff.has foOnd procedures inadequate. 

Comple
tion 
date 

PRA 
rating 

1983 · Lowl 
refueling 
outage 

1983 Lowl 
refue,l i ng 
outage 

To be 
provided 

To be· 
prov'ided 

Low 

To be Low 
·provided 

Complete 
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Table 4.1 (Continue,d) 

SEP 
Topic 
No. 

Section 
No: _ Title. 

Tech. Spec. 
modifications 
required from 
SEP review 
i~ 

VII-1.A 4.24.1 Reactor Protection System No 
(RPS) ControJ. Syste~s 

VII-3 

VIII-2 

4.24.2 J>roces_s co_mputer _ ,_ No 

4.24.3 RPS tb~nneJ Power Supplies No 

-' 

4.25.1 'P.rohtfures for Shutdown No 

_4. 25_. 2 

-~· 25. 3 

From' out's i de' 'Contrhl' Room 

V~e "at" sa·f~ty::.Grade -
'Sy'stems'-' -'-- -- ' -· : ... -l '' 

,R,es i,d.ual _ He_at ,Removal 
Sirigle.:.Failu·re Criteria 

4; 25. 4 l,nservice Testability 

4.26.1 Annunciators 

No 

No 
';. 

No 

Backfit 
r.eciui r~ments 

Ensure common-mode 
electrical- faults will' 
not disable neutron -
flux monitoring systems. 

Licensee 
ag_rees 

Yes 

Ensure RPS is protected Yes 
from common-mode electrical 
faults. 

Install Cl~ss lE protection Yes 
at interface-of RPS and 
RPS-pbwer-·supply. 

Provide:ptocedures for 
achiev-ing··cold shutdown· 
from outside control 
roomi-

Yes 

Rev-i s,.e procedures to- . Yes 
~chie~e ~rild•shutdown 
using safety-grade systems. 

None'--

~rovi~E! prqcedures for - --~es 
_testing of shutdown coo 1-
in~ ~ystem temperature 
interlocks. 

Modify annunciators to 
comply with IEEE Std. 
279-1971. 

Yes 

Comple
tion 
date 

PRA 
rating 

To be Low 
provided 

To be 
provided 

1983 
·refueling 
outage 

As part -
of fire 
protection 

Complete. 

1983 M~diu~ 
r¢'fµe1 i ng 
ou~age '.·. 

-· Compiete 
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N Tech. Spec. 
Vl ·SEP modifications Comp le-
l'T'1 Topic Section required from Backfit Licensee tio.n PRA 
"'O 

No. No .. Title SEP review requirements agrees date rating 

VIII-2 . 4:26,2 Prote.ct i ve Trips No Bypass DG underf requency Yes 1983 Low 
trip. refueling 

outage 

VIII-3. A 4.27 Station Batter_-y Capacity 
Test Requirements 

·No None High 

VIII-3. B 4.28 DC ·Power System Bus No Modify existing de power ·Yes To be High 
Volt~ge Monitoring and system monitoring for provided 
Annur)_ci at ion breaker or fuse position 

., 

and battery availability._ 
.j:a 

I IX-5 4.29.1 Battery Room. Ventilation No ·None .j:a 
co 

4.29.2 Low-Pressure Coolant No. · None Low 
Injection (LPCI)/Core 
Spray and Di ese 1. Generator 
Room·s. 

XV-1 4.30 Increase in Feedwater Flow No None Low 

XV-16 4.31 Radio l ogi ca) Consequences Yes Modify plant Technical Yes To be Low 
of Failure of Small Lines Specifications limits provided 
Carrying Primary Coolant ·· on primary coolant iodine 
Outside Containment · activity. 

XV-18 4.32 Radi9logical Consequences Yes Modify plant Technical Yes To be Low 
of a Main Steam Line Specification limits on provided 
Failure Outside primary coolant iodine 
Containment activity. 

.: 
. ·r, 
.i ;-
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APPENDIX A 

TOPIC DEFINITIONS FOR SEP REVIEW* 

*The topic definitions and other data appearing in this appendix were assembled 
in April 1977; therefore, some references to organizations and other references 
reflect the status of the review at that time. The basis for deletion of a topic 
because the review of a related TMI task, US!, or other SEP topic was identical 
to the review of the SEP topic was developed in May 1981 on a generic basis 
and does not address the plant-specifit design aspects. The plant-specific 
deletions that are due to generic revi~w or nonapplicability to the Dresden 
Unit 2 design are given in Appendices B and C. 
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TOPIC: II-1.A Exclusion.Area AuthorJty and Control 

(1) D~finition: 

The establishment of the exclusion area and the licensee's control over 
it are reviewed at ~he construction permit/operating license stage. There-. 
after, the licensees are required to report any changes with. safety implica-· 
tions. The concern exists, however, that (1) the original review may not 
have been as thorough as currently done, or (2)· changes may have occurred 
but have not been reported and reviewed. In particul~r. new activities 
within the excl~sion area (for exa~ple, new recreational facilities or 
offshore oil drilling) and t6pogr~phital changes (for example, changes in· 
water levels) may need to .. be reviewed. . 

(2) Safety Objective.: 

To assure that appropriate exclusion area authority and control is main
tained by the licensee. 

(3) Status: 

'Selective reviews have been performed (San Onofre Nuclear Generating 
.Station Unit 1) or are under way (Fort Calhoun) where changes. in exclusion 
area boundary·have become necessary. 

1 

•• • • •• • 

(4) References: 

1. Title 10, 11 Energy, 11 Code of Federal Regulations, Part 100* 
2. NUREG-75/087, "Standard Review Plan for the Review of Safety Analysis 

Reports for Nuclear Power Plants - LWR Edition, "December 1975, 11 ** 
Section 2. 1. 2 

TOPIC: II-1.B Population Distribution 

(1) Definition: 

Population distribution in the vicinity of operating plants may have 
changed since the initial review was performed at the construction permit 
stage. Special attention should be given to new housing and commercial, 
military, or institutional insta.llations established since the initial 
population-distribution review. 

(2) Safety Objective: 

New population distributions may require revision of low-population zone 
(LPZ) and population center to assure appropriate protection for the public 
by complying with the guidelines of 10 CFR Part 100. Adjustments may have 

*Hereafter referred to as 10 CFR. 
**Hereafter referred to as Standard Review Plan. 
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to be made in emergency plans. New. accident analyses may hav~·to be per
formed to determine consequent conformance with 10 CFR·Part 100 at new LPZ 
distances. Potential need for additional engineere·d safety features .(for 
example, chemical sprays or better filter~) exists. 

(3) Status: 

Has been done on a selecti~i basis only, that is,- Pilgrim.Unit 1 new 
population center. 

( 4) References: 

1. 10 CFR Part 100 
2. Standard Review Plan, Section 2.1.3 

TOPIC: II-1.C Potential Hazards or Changes in Po~;ntiil Haz~rds Due to Trans
portation, Institutional,. tndustrial, and Military Facilities 

(1) Definition: 

For operating plants there are three concerns: 

(a) New hazards created since_ the facility was license<;!,, 

(b) Hazards considered for licensing b~t th~t hav~expa~ded.b~yond p~ojec
tions or which were not reviewed agajnst ~~rrent criteria, an~ 

. • • ! • 

( c) Hazards that were not ana iyzed at_ the. l i cens·i ng stage becau~e. of.lack 
of regulatory criteria at the time.·· ·- .... · · .. 

Nearby transportation, inst itut i ona 1 ; · i ndustri a 1 , and military facilities 
may be threats to safe plant operation due to: 

(a) Control room infiltration of toxic gases, 

(b) Onsite fires triggered by transport of combustible chemicals from 
offsite releases, 

(c) Shock waves due to detonation of stored.or transport~~ explosive·s 
and military ordnance firing, and 

(d) Onsite aircraft impact. 

(2) Safety Objective: 

To assure that the control room is habitable at all times and that the 
postulated hazards will not result .in rel~ases in excess_ of t~e 10 CFR·. 
Part 100 guidelines by disabling systems required for safe plant shutdown. 

(3) Status: 

Action has been taken on a selective basi~ only, for exampleJ ·~urbing of 
military air activity in the vicinity of the Big Rock.Point Plant .. ~Ljquid 
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natural gas (LNG) haz~rds a~ C~lv~rt Cliffs are under review. The review 
of older plants did not consider offsite hazards in detail (for example, 

·aircraft traffic in the vicinity). 

(4) Refirence:·· 

Standard:·Review Plan, Se~tions·2.2.l and 2.2.2 

TOPIC: II-2:A ·Severe Weather Phenomena 

(1) Definition: 

Safety-related structures, systems, and components should be designed to 
function under all severe weather conditions to which they may be exposed. 
Meteorological phenomena.to be considered include tornadoes, snow and ice 
loads, extreme maximum and'minimum.temperatures, lightning, combinations 
of meteorology and.ajr-quality conditions contributing to high corrosion 
rates, and effects of sand. and dust storms. · 

(2) Safety Objective: 

To assure that the designs of safety-related structures, systems, and 
components·reflect consideration of appropriate extreme meteorologic~l 
conditions and severe weather phenomena. This effort would identify 
deficiehc;ies·in.desighs and/or operation that may contribute to accidental 
releases of radioactivity to the atmosphere resulting in doses to the 
public in excess of'lO CFR Part 100 or Part 20 guidelines (as appropriate 
to the design.of the component or system). 

(3) Status: 

Generic studies have been ~~itiated to develop guidelines for·extreme 
temperatur~s and lightnfng, and to the review the current Branch Positions 
on snow loads. Estimated completion dates are 6/1/78 or later.' 

( 4) References: 

1. 10 CFR Part 100 or Part 20 
2. Regulatory Guide 1. 76, "Design Basis Tornado for Nuclear Power Plants" 
3. Standard Review Plan, Section 2.3.1 
4. Branch Technical Position, "Winter Precipitation Loads, 11 March 24, 

1975 •, 
5. Inquiry by Chairman Rowden Concerning Lightning Protection, Ju.ly 9, 

1976 
6. . 10 CFR Par~ 50 

TOPIC~ II-2:~. Onsite Mete~rolog~cal Measu~em~nts· Program 

(1) Definition: 

Tb review the onsite meteorological measurements program to determine the 
extent that the license~ .. complies with 10 CF.R P.art 50, Appendix E and 

"' 1 wp 'Appendi x-:i. · ,, ·. :. -·. 
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(2) · Safety Objective: · 

To assure that adequate meteorological instrumentation to quantify the 
offsite exposures from routine releases is available and maintained. 

(3) Status: 

Onsite metebrologic~l measurements p~bgrams ~re being'reviewed ss ~part 
of the.Appendix I evaluation~. 

( 4) References: 

1. 10 CFR Part 50; Appendix E and Appendix I · 
2. Regulatory Guide 1.97, Rev. 1, 11 Instrumentation for.Light-Water-Cooled 

Nuclear Power Plants to Assess Plant and Environs Conditions During 
and F o 11 owing an Aci:::i dent 11 

3. Regulatory Guide· 1.23; 11 0nsite Meteoro'logical Programs 11 

4. Standard Review Plan,,Secti6n 2.3.3 

(5) Basis for Deletion (Related TMI Task, Unresolved Safety Issue (USI), 
or Other SEP Topic): 

·(a) TMI Action Plan Task 11.F.3, 11 Instrumentation for Monitor'ing Accident 
Condit i ons 11

. (NUREG-0660) 

(b) 

'· 

TOPIC: 

(. 

Task 11.F.3 requires that appropriate instrumentation be provided 
for accident monitoring with expanded ranges and a source term that 
considers a damaged core capable of surviving the accident environ
ment in which it is located for the length of time its function is 
Tequired. ·Regulatory ··Guid~· 1.97,. Revision 2, 11 Instrumentation for 
light-Wat~r-Cooled Nu~lear Power Pl~nts;To Assess Plant and·E~virons 
Conditions During a·nd Following an A.ccident, 11 issued December 1980, 
·contains the required.meteorological instrumentation to"·quantify the 
offsite exposure; · 

TMI Action Plan Task 111.A.l, 11 Improve Licensee Emergency Preparedness -
Short Term 11 (NUREG-0660) · ·· -

Task 111.A.1 requires the evaluation of 10 CFR·Part"SO,'·AppendiX E, 
backfi t requirements .in accordance with NUREG-0654";. 11Cd teri a for 
Preparation and Evaluatio~ of Radiological E~ergenc~ Respbnse P1ans 
and Preparedness in Support of Nuclear Power Plants. 11 

· Backfit require
m~nts inc~~de ~evie~ of 1the Onsite Meteorol~gical Mea~urement Program. 

The evaluations required by Tasks 11.F.3 and 111.A;l are identical 
·to SEP Topic 11-2.B.·;'therefo're·, this SEP topic has·been.'deleted . 

. , ~ • I , • 

11-2. C Atmospheric Transport and Diffusion Characterfst its 
· for Accident Analysis · .. 

(1) Definition: 

To review the atmospheric transport and diffusion characteristics assumed 
to demonstrate compliance with the 10 CFR 100 guidelines with respect to 
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plant design, control room habitability, and doses to .the pub.lie during 
and fol]owing a postulated design-basis accident. This effort ~ould 
e~amine the assumptions for: 

. (a) Effects of explosive concentrations from onsite or off site releases 
of hazardous material for consideration in structural design, 

(b) Calculation of relative concentration (x/Q) values for releases of 
radioactivity and toxic chemicals for consideration in control room 
habitability, and 

(c) Calculations of doses to the public resulting from releases of radio
activity to the atmosphere during and following a postulated design

. basis accident. 

· This effort is considered necessary because mos.t ori gi na l reviews were 
performed using the assumptions.provided in Regulatory Guides 1.3 and 1.4 
which have been found to be ~enerally nonconservative based on evaluation 
~f over 50 sites with actual m~teorological observations. 

(2) Safety Objective: · . 

To assure that the atmospheric transport and diffusio~ characteristic~ 
originally assu~ed to dem~nstrate·~ompJi~nce ~ith the 10 CFR lOO·guidelines 
are appropriate, consi~ering additional ons1te meteorological da~a and · 

. r~sults of recent atmospheric diffusion experiments:· 

" (3) · Status: 

) review of long-term (annu~l average) atmospheric transport an~ diffusion 
characteristics is ongoing f~r.Appendix I.evaluations independent of the 
SEP effort. A study has also recently been performed by the Hydrology
Meteorology Branch for the Division of Operating Reactors for review <if 
the meteorologic~l -assumptions for estimating control room dose consequences 
resulting from post-LOCA purges through ta 11 stacks. · · · 

( 4) References: 

1 .. · 10 CFR Part 20 
2: 10 CFR Part.SO, Appendix A and Appendix I 
3. 10 CFR Part 100 
4. Regulatory Guides 

1.3; 11 Assumption Used for Evaluating the Potential .Radiological 
Consequence~ of a Loss-of-Coolant Accident for Boiling Water 
Reactors 11 

· l_.4, 11 Assumptions Used .for Evaluating the Potential Radiologcal 
.Consequences of a Loss-of-Coolant Accident for Pressurized Water 

.. · Reactors 11 

5. -.Standard Review Plan, Sections 2.3.4, 6.4, 2.2.1, 2.2.2~ and 2.2.3 
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TOPIC: II-2.D Availability of Meteorological Data in the Contr·o1 Room 

(1) Definition: 

·Data from the onsite meteorological program should be available in the 
control roqm. 

(2) Safety Objective: 

To assure that the lincensee has appropriate meteorological lo~ical data 
displayed in the control room to assess conditions during· and following 
an accident to allow for (1) early indication of the need to tnitiate action 
necessary to protect portions of the offsite public and (2) an estimate 
of the magnitude of the hazard from potential or actual accidental releases. 

(3) Status: 

No work currently being-done oh this subject for operating plants. 

(4) References: 

1. 10 CFR. Part 50, Appendix E and Appendix I 
2 .. · Regulatory Guide 1.97, Rev. l," 11 Instrumentation for Light-Water-Cooled 

Nuclear Power Plants To Assess Plant and Environs Conditions During 
ahd Following an Accident 11 

· ' · 

3. Regulatory Guide 1.23, 11 0nsite Meteorological Programs 11 

4. Standard Review Plan, Section 2.3.3 

(5) . Basis for Deletion (Related TM! Task, US!, or Other SEP Topic): 

(a) T~I ·Action Plan Task II.F:3, 11 Instrumentatioh for Monitoring Accident 
Conditions 11 (NUREG-0660) 

(b) 

Task II.F.3 requires that appropriate instrumentation be.provided 
.for accident monitoring with expanded ranges and a source term that 
considers a damaged core capable of surviving the accident environment 
in which it is located for the l~ngth of time its function is required. 
Regulatory Guide 1.97, Revision 2, 11 Instrumentation for Light-Water
Cooled Nuclear Power Plants To Assess Plant and Environs tonditions, 
During and Following an Accident, 11 issued December 1980, contai~s 
the required meteorological instrumentation to quantify the·offsite 
exposure. 

TM! Action Plan Task Ill.A.I, 11 Improve Licensee Emergency 
Preparedness - Short Term 11 (NUREG-0660) 

. Task III. A. l, 11 Improve Licensee Emergency Preparedness - Short Term, 11 

requires the evaluation of 10 CFR Part 50, Appendix E·backfit require
ments in accordance with NUREG-0654, 11 Criteria for Preparation and 
Evaluation of Radiological Emergency Response Plans and Preparedness 
in Support of Nuclear Power Plants. 11 Backfit requirements include 
review of the Onsite Meteorological Measurement Program. 
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(c) TM! Action Plan Task I.D.1, 11 Control Room Design Reviews 11 (NUREG-0660) 

Task I.D.l, 11 Control Room Design Reviews, 11 requires that operating 
reactor licensees and applicants for operating licenses perform a 
detailed control· room design review to identify and correct design 
deficiencies. Thi~ review will include an assessment of control 
room layout, the adequacy of the information provided, the arrange
ment and identification of important crintrols and instrumentation 
displays, the usefulness of the audio and visual alarm systems, the 
information recording and rec a 11 capability, light i_ng, and other 
consi~erations of human factors that have an impact on operator 
effectiveness. 

The evaluations required by Tasks II.F.3, III.A.l, and I.D.1 are 
indentical to SEP Topic II-2.D; therefore, this SEP topic has been 
deleted. 

TOPIC: II-3.A Hydrologic Description 

(1) Definition: 

Hydrologic considerations are the interface of the ~lant with the hydro
sphere, the identification of hydrologic causal mechanisms that.may 
require special plant design or operating li~itations with regard to 
floods and water supply requirements, and the identification of surface
and groundwater uses that may be affected· by pla~t operation. 

These hydrologi-c considerations may have changed since they were reviewed 
at the licensing stage .. A re.view of such changes, if any, should be· per-: 
formed including an assessment of their imp~ct·on the plants. 

'·i 

(2) Safety Objective: 

To assure that the designs of safety-related structures, systems, and 
'components reflect consideration of appropriate hydrologic conditions, 
·and to identify d~ficiencies in -designs and/or operations that could 
contrib~te to accidental radioactive releases. 

(3}· Status: '' ; 1 
.;_:. 

No work currently being done on this subject for operating plants; 

(4) References: 

1. 10 CFR .Parts 20, 50, and iOO 
2. American National Standards Institute, ANSI N170-197G, 11 Standards 

:for Determining Design Basis Flooding at Power Rea_ctor Sites 11 

3. Regulato·ry Guide 1.59, 11 Design Basis Floods .for Nuclear Power. Plants 11 

:4. Standard Review Plan, Section 2.4.1 
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TOPIC: II-3.B Flooding Potential and Protection Requirements 

(1) Definition: 

If the potential for floods exists and protection is required, the type 
of protection (sand bags, flood doors, bulkheads, and so forth) will be 
reviewed to assure that equipment is available and that provisions have 
been. made·to implement the required protection. 

(2) Safety Objective: 

To assure that safety-related structures, systems, and components are 
adequately protected against floods .. 

(3) St~tus: · 

Flooding protection requirement~ were reviewed o~ selected 6perating plants 
d~ring the winter of 1976 due to th~ potential for.floodin~ caused by ice 
accumulation and predictJons for abnormally high spring ~unoff for spme 
areas. 

(4) References: 

l~ 10 CFR Parts 50 and 100 . 
2 .. Regulatqry Guide 1.59, 11 Design Basis Flooas fqr Nuclear Power Plants" 
3. American Natidnal .Standards Institute, ANSI Nl70-l976, ''Standards 

for Determfoing. Design Basis Flooding at Power Reactor Sites" 
4. Standard ~eview Pl~n, Section 2.4.10 

TOPIC: II-3.B.l Capability of. Operating Plants To Cope With Design-Basis 
Flooding Conditions · 

(1) Definition: 

(2) 

(3) 

Protectio.n against postulated floods is accomplished; if ·necessary, by 
11 hardening11 the plant· and by implementing appropriate technical specifica-
t i tins and emergency procedure~.. -

These t~chnical specific~tions and flood emergency pr6cedures heed to be 
reviewed for plants licensed prior to 1972 to establish th~ d~~ree of 
conformance with current crite~i~.· Flooding crite~ia ~sed for the design 
of older plants are not known. 

Safet~·objective: 

Same as II-3.B 

Status: 

Same as II-3.B 
,., 
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(4) References: 

10 CFR Part 100 1. 
.2. American National Standards Institute, ANSI Nl70-1976, "Standards 

for Determining Design Basis Flooding at Power Reactor· Sites 11
' 

Regulatory Guide 1.59, 11 Desigri Basis Floods for Nuclear Power Plants" 
Standar~ Review Plan, Secti~ns 2:4:3; 2.4.4, 2.4.5, and 2:4.7 · 

·3. 
4. 

. . . . '·· ' ' ;' . . 

TOPIC: II-3.C Safety-Related Water Supply (Ultimate Heat Sink [UHS]) 

(1) Definition: 

To determine the adequacy of onsite water so~rces with respect to pfoviding 
safety-related water during emergency shutdown and maintenance of safe 
shutdown. The location and inventory of safety-related water sou1·C:es and 
the meteorological conditions to be used in evaluating both temperature and 
inventory of the sources should be established.· Considerations of ice, 
]ow water, leak potential., and underwater ·dams ·should be incit.1ded. In 
most cases, plants operating prior to 1973 will have to be reviewed to 
establish the degree of conformance with current criteria. Prior· to ·the 
issuance of Regulatory Guide 1.27 in 1973, the Standard Format and Content 
(now Regulatory Guide 1.70) provided the only guidelines to prospective 
applicants on UHS requirements. Since co~pliance was not required and 
hydrol,ogic and meteorologic criteria had not been established,, usually 
only mi,nimal. data were provided.:. .. ' •. . .. . . 

(2) Safety Objective: 

To assure an appropriate supply of cooling water during. norm9l .and emer-
gency shutdown procedures. · ' · · · 

(3) Status: 

No work.currently being done on this subject fo~ operating plants. 

( 4) References.: 

10 CFR Part 100 l~ 
2. 

. 3;:. 
Regulc3tory Guide 1. 27, "Ultimate. Heat Sink for Nuclear· Power Plants" 
s·faridard Review Plan, Sections 2.4.11 and 9.2.5 · · 1 

~ .. , .. 

TOPIC: II-4 Geology and Seismology 

(1) Definition: 

Prior to the adoption of Appendix A to 10 CFR Part 100 in 1973;·the Stan
dard Format provided the only guidelines to prospective applicants regarding 
the type of geologic and seismic information needed by the Atomic Energy · 
Commission staff. The applicant, because compliance with Regulatory Guide 
1.70 was not required, usually provided only minimal data~ Therefore, a 
re-review of plants licensed prior to 1973 is needed in order to determine 
the adequacy of the plant design with respect to geologic and seismologic 
phenomena such as earthquakes, landslides, ground collapse, and liquefaction . 
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The review will also include ground motion and surface faulting and will . 
establish the ground-motion values and foundation conditions to be in~~t 
into the structural reevaluation for seismic loads. (It is possible that 
some·of the older plants would require assessing only the effects of new 
geologic and seismic discoveries on the site safety and the resulting design 
acceleration and/or the response spectra.) 

(2) Safety Objective: 

To assure that accidents (for example, loss-of-coolant accident) do not 
occur and that plants can safely shut down in the event of geologic and 
seismologic phenomena which may occur at the site. 

(3) Status: 

Selected plants are undergoing reevaluation of geology and seismology 
(San Onofre Nuclear Generating Station Unit 1 and Humboldt Bay). A plan 
for reevaluating operating plants was developed in 1975-76 but has not 
been impleme~ted pending formation of the Systematic Evaluation Program. 

(4) References: 

1. Standard Review Plan, Sections 2.5.1, 2.5.2, 2.5.3, .2.5.4, and 2.5.5 
2. 10 CFR Part 100, Appendix A 

TOPIC: II-4.A Tectonic Province 

(1) Definition: 

This subtopic covers a specific area within the major topic Geology and 
Seismology. Its purpose is to reassess the tectonic province for operat
ing plants based on more current knowledge. (A tectonic province isca 
region characterized by a relative consistency of the geologic structural 
features contained within. Tectonic ~rovinces are used operationally as 
regions.within which risk from earthquakes not associated with,tectonic 
str.uctures or faults is considered uniform. Usually the· largest historical 
earthquake not associated with a specific structure can be assumed to occur 
anywhere within the same pr~vince.) 

(2) Safety Objective: 
_;. 

To assure that plants can be safely shut down in the event of geologic· 
. and seismologic _phenomena which may occur at the site. 

(3) . Status:' ~. . . 
< ,.... ~, I ! • ~ : i ,_ 

The Geosciences Branch is currently attempting to delineate the boundaries 
of specific tectonic provinces (estimated completion date, fall 1977). 
The' Site Safety Standa·rds Branch is attempting to revise Appendix A to 10 
CFR Part 100 so that the· defin.ition of tectonic province will more closely 
conform to its operati6nal use (estimated completion date, 1978). We cur
rently accept such provinces as generally propo~ed by King, Rogers, or 
Eardley. Limited subdivision of these provinces has been allowed based 
on thorough geological and seismic analyses. 
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( 4) References: 

1. 
2. •' 

3. 

4. 

10 CFR Part 100, Appendix A 
·King, P. B., Tectonic Map of North America; Washington, D.t., U.S. 
Geological Survey, 1969 
Rogers, John, The Tectonics of the Appalachians, N.Y., Wiley
Interscience, 271 p, 1970 
Eardley, A. H., "Tectonic Divisions of North America, 11 Bulletin of 
the American Association of Petroleum Geologists, 35: 2229-2237, 
1951 

TOPIC: II-4.B Proximity of Capable Tectonic Structures in Plant Vicinity 

(1) Definition: 

This subtopic covers a specific area within the major topic Geology and 
Seismology. Its purpose is to determine the expected shaking character
istics at a plant site from known capable faults. The ground motion associ
ated with an earthquake· generated by a capable fault or a tectonic structure 
may be greater than that associated with earthquakes in the same tectonic 
province not related to the structure. · · · · 

(2) Safety Objectives: 

To assure that plants can be safely shut down in the event of geologic 
and seismologic phenomena which may occur at the site. 

(3) Status: 

No work currently being done on this subject for operating plants. 

(4) References: 

10 CFR Part 100, Appendix A 
Standard Review Plan, Section 2.5.2 

1. 
2. 
3. Regulatory Guide 1. 60, "Design Response Spectra for Seismic Design 

of Nuclear Power Plants" 

TOPIC: II-4.C ·Historical Seismicity Within 200 Miles of Plant 

(1) Definition: 
;.-

Determination of the safe shutdown earthquake (SSE) is made with consider
ation of past seismicity in the vicinity of the plant. However, there is 
sometimes disagreement or inconsistency in reporting older earthquakes in 
the literature. Current high seismicity may also indicate possible hidden 
t~ctonic features. · 

The historical seismicity within 200 miles of the plants will be reviewed 
·including· all earthquakes of Richter magnitude greater than 3.0 or of Modi

fied Mercalli intensity greater than III. Association with tectonic features 
and provinces should be -included. 
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(2) Safety Objectiv.e: ... ·;- \. 

To assure that the SSE is compatible with past seismicity in the area. 

(3) Status.: 
.· 

No. wort< currently being cfohe in this subject for .op,eratfo·g reactors. 

( 4) References: 

1. Richter, C. F., Elementary Seismology, W. H. Freeman and Company, 
San Francisco, Calif., 1958 

2. 10 CFR Part 100, Appendix A 

TOPIC: 11-4.D Stapility of Slopes. 

(1) Definition: 

(2) 

:'. 

(3) 

Overstressing a slope may cause sudd~n failure with ·rapid displacement or 
shear strain which may damage safety-related ·structures. The pos'si bi 1 ity 
of movement is evaluated py comparing forces resisting failure to those 
causing failure. An asse~sment of this ratio should be made to determine 
the safety factor .. 

. ~ ' 

Safety Objective: 

To assure that sa.fety-re l.~ted structures, systems, and components are 
. adequately protected agaf~~( failure of natural or man-~ade slopes. . .. . . . ,. 

Status: 

No work currently being done on this subject for operating plants. 

( 4) Referenc~s: 

1. Standard Review Plan, Section 2.5.5 
2. 10 CFR Part 100, Appendix A 
3. Nav~l.Facilities Engineeri_ng Command, NAVFAC DM-7, "Design Manual -

Soil Mechanics, Foundations, and Earth.Structures~" 

TOPIC: II-4.E Dam Integrity 

(1) Definition: 

Dain i~tegrity is th.eeability ·of a dam tb s'afely perform ·its _intended 
functions. These f~n~tions would normally include rem~i~in~ stable under 
all con~itions of reservoir operation, controlling seepage to prevent 
excessive uplifting water ·pressures or erosion of soil materia~s. and '·· 
providing sufficient freeboard and outlet capacity to prevent overtopping. 

(2) Safety Objective: 

To,.assure;· {hat adequate ~argins of safety 'are available u.nder all' loading 
cohditidns and uncontrolled rei"eases of retained liqi.Ji'd are prevented: 
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For many projects an important cor1sideration is the necessity of assuring 
that an adequate quantity of water is available in times of emergency. 

(3) Status: 

Additional guidance on assuring the integrity of dams is currently being 
developed by the Office of Standards Development in Regulatory Gui de 1. 127, 
"Inspection of Water-Control Structures Associated With Nuclear Power ·Plants, 11 

and through the geotechnical engineering service contract.with the U.S. 
Army Corps of Engineers on ctesign of structures such_ as ultimate heat sinks. 

(4) References: 

1. Standard Review Plan, Section 2.5.6 
2. 10 CFR Part 100, Appendix A 
3. U.S. Army Corps of Engineers, EM 1110-2-1902, "Engineering and Design 

Stability of Earth and Rock-Fill Dams, 11 Off.ice of Chief of Engineers, 
1970 . 

4. U.S. Army Corps of Engineers, EM 1110-2-2300, "Earth and Rock-Filled 
Dams .General Design and Construction Considerations, 1.1 1971 ·· 

5. ~egulatory. Guide 3,.11, "Design, Construetion, and Inspection of 
Embankment·Retention Systems for Uranium Mills" . ' . . . . 

TOPIC: II-4.F Settlement.of Foundations and Buried Equipment 

(1) Definitions: 

~' 

Structural 16ads .develop pressures in comp~~~$ible strata which are not 
equivalent to the original geostatic pres~ures: _· Settlement and differential 
settlement should be evaluated. 

(2) Safety Objective: 

To assure that safety-related structures, systems, and components are 
adequately protected against excessive settlement. 

(3) Status: 

No work tu~;ently being done on this subject for operating plants. 

(4) References: 

1. Standard Review Plan, Section 2.5.4 
2. 10 CFR Part 100, Appendix A 
3.: .. Naval Facilities Engin~ering Command, NAVF.AC ·DM-7, "Design Man(Jal -

· Soi_l Mec~ar:i.i cs,. F9undati on?, and Earth· Struct~res 11 

TOPIC: · ... III-1 'c1as~ification of Structures, Components, and :System.s 
.Qj:;~1 ,1 .:., .. (Seismic and Quality) · 

(1) Definition:· 

Pl ant structures,, systems,. and. component_s· that ar_e requi r~d to withstand 
the -effects of :a safe shutdown earthquake ~nd rema1n funct~on~1 ~ho~ld be 
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clas$ified as Seismic Category L Systems and components important to 
safety should be designed, fabricated, erected, and tested to ·quality 
standards commensurate with"the importance of the safety function to be 
performed. Review the classification of structures, systems~ and components 
important to safety to assure they are of the quality level commensurate 
with their safety function .. · · · 

t. • ~ 

(2) Safety Objective: 

To assure that structures, systems, and components will fullfill their 
intended safety functions in accordance with design requirements. Toassure 
that structures, systems, and components necessary for safety will withstand 
the effects of the designated safe shutdown earthquake and will remain 
functional. 

(3) Status: 

There is currently no Division of Operating Reactors activity to confirm 
the classification.of structures,.components, and syste~s important to 
safety of operating reactors. · 

(4) References: 

1. Standard Review Plan, Section 3.2.1 
2. Standard Review Plan, Section 3.2.2 
3. Regulatory Guide 1.26; 11 Quality Group Classifications and Standards 

for Water-, Steam-, and Radioactive-Waste-Containing Components of 
Nuclear Power Plants 11 

4. Regulatory Guide 1.29, 11 Seismic Design Classification11 

TOPIC: III-2 Wind and Tornado Loadings 

(1) Definition: 

Review· the capab{'lity o"f .the plant structures, 'systems;:.and·components to 
with'.stand; design ·wind~ loadings in accordance with 10' CF'R 50, Appendix A. 
Th~'revi~w includes the following: (A) Design Wind Protecti.on; (B) Tor
nado Wi~d and Pressure Drop Protection; (C) Effect of Failure of Structures 
Not Designed for Tornado on Safety of Category I Structures, Systems and 
Components; (D) Tornado Effects on Emergency Cooling Ponds. 

(2) Safety Objective: 

To assure that Category I · st'ructures, systems; and components are adequate iy 
designed for tornado winds and pressure drop, ·that any damage to structures 
not designed for tornado-generated forces wi 11 not endanger Category I· 
structures, systems, and components, and that tornado winds will not. prevent 
the water in the cooling ponds from acting as a heat ii~k. 

.•I 

(3) Status: 

This review applies to all plants. There are no ongoing reviews concern~ 
i ng this matter. 
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(4) References: 
,;•:, . 

1. 10 CFR Part 50, Appendix A, General Des~gn Criterion (GDC) 2 
2. Standard· Review Plan, Sections 3.3, 3.8, and 9.2.5 
3. Regulatory Guides ·:;;=: 

1. 76, 11 Design Basis Tornado for Nuclear,'. Power Plants 11 

1.117, 11 Protection of Nuclear Plants Against Industrial Sabotage 11 

TOPIC: III-3.A Effects of High Water· Level on Structures 

· (1) Definition: 

If the high water level for.the plant is reevaluated and·fotind to be above 
the original design basis, then review the ability of the plant structures 
to withstand this water level. 

(2) Safety Objective: 

To provide assurance that flood~ or high.water level will not jeopardize 
the structural integrity of the plant seismic Category I structures and 
that seismic Category I systems and components located within these 
structures will be adequately protected. 

(3) Status: 
. I•;"~. I • 

This review,applies t'o all plants. There gr,e no ongoing reviews concern-
ing this matter. · ; nn1, 

( 4) References: ·· 

1. 10 CFR Part 50, Appendix A, GDC-2. 
2. Standard Review Plan, Sections 2.4, 3.4, and 3.8 
3. Regulatory Gui des 

1.59, 11 Design Basis Floods for Nuclear Power Plants" 
·· ·l.102, 11 Flood Protection for NU<:lear Power plants 11 

TOPIC: · III-3.B Structural and Other Consequences (e;g., Flooding of Safety
" Related Equipment in Basements)_of Failure of Underdrain 
, ·:Systems . ; · · , ·· ·· · 

(1) Definition: 

Some plants rely on underdrain systems to limit the wate~ table elevation 
· at the plant;.to·a safe level.·. Revi.ew~underdr:-ain-.systems of thos~ facili--

ties in whic::h they are used. :·=·r <' ,, , ... 
. . t: ' . , -::.--·::-:..:., :- .. -

· '(2) Safety.Objective: 

To assure that the integrity of underdrain systems is maintained because 
a failure could lead to a rise in .water table elevation which, in turn, 
could jeopardize the integrity of structures or the safety equipment within 

·. such structures~ _, '· 
··r'.· 
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(3) Status: 

The structural. consequences of th~. fai 1 Lire of underdra·i n systems were 
thoroughly revieweq during the. cons.truction:-permit r~v.iew of Do_uglas Point 
Units 1 and 2 a_~d Perry Units 1 and 2 .. There are .no ong'ofog reviews of 
this topic for o~erating facilit~es. · · 

•l'"" 

(4) References~ 
'.·· 

1 .. 10 CFR Part 50, Appendix A, GDC.2 
2. Standard Review Plan, Sections 2. 4.13, 3.4, and. 3.8 : 

TOPIC: III-3. C Inservice Inspe_ction of Water Control· Structu'res. 

(1) Definition: 

Review the adequacy of th~· iriser.vice _inspection: pro·g~am of .water. control 
stru~tu.res for ope_rat i ng pl a_nts to assure conformance with the i ritent ·of 
Regulatory Guide. Ll21.· . ... . . 

(2) Safety Objective: 

ro assure that ~ater control structures 'of a nuclear power facility (for 
example, dams, reservoirs, and conveyance facilitfas) are adequately 
inspected and maintained so as to preclude their deterioration or:failure 
which could result in flood_ing or. ,in jeopardizing .the integrity· of the 

· ultimate heat ·s.i nk f.or· th~:;;f~_cility. · · · .... • · 

(3) Status: 
. . .. ~. : 

. •, 

This r~vie_w ·app.li~s t~ all plant~ .. There ~re no .ongo''ing. revfews corlc:ern-
irig this matt.er. · · .. · · · · · 

(4) Reference: 
. ·.''• 

Regulatory Guide 1.127, 11 Inspection of Water-Control stru.ctures Associated 
With Nuclear Power; :Pl ants 11 

. : . . . • : • 

TOPIC: III-4.A Tornado Missiles 

(1) Definition: 

Plants designe.d after 1972 'have been consistently revie~ed t'or adequate 
protection against tornadoes. The concern. exists, howe.ver, that plants 
reviewed prior to 1972 may not be adequately protected, in particular, those 
reviewed before 1968 when Atomic Energy Commission criteria on tornado 
protection were developed. · · 

P.n asse;sm~rit of the adequa~y:ot a plant·to withstand_t.h·e. i'mpac·t_9f.:;tor-
nado missiles-.would i_nclude: . '!' 

(a)· O~termi nation of. t~e ·cqpabi l i ty o.f the e~posed systems, components, 
and structures to withstand key missile~ (in~l~df~Q .. S~all mis~i1es 
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(2) 

with penetrating characteristics and larger missiles which' resu.lt in· 
an overall stru_ctural impact), . . . :: .. .. . . : ;" : . . . . . . ··. ~ . . .::· ,. . 

(b) bete~mihati6n of "~h~t~~r-an~ areis'~t the plan~·~equire ~dditiohal 
protect fori .' · • •· · : · ' <•< ·1 · . ,. : · .. ·:- . · · .... • •· 

; .·. :,, ',t 

The systems, structures, and components required to be protected because 
of their importance to safety are identified in Regulatory'Guide .1.117.: · 

Safet.}'.'. Objective: 
·,_ .... 

.·. ·:-· 
'' .' ·' ' . ~ ~.· . 

To assure that those structures, systems, and components necessary to 

(a) The integrity of the reactor coolant pressure boundary, 

(b) The capability to shut down the reactor and maintain it in a safe 
shutdown condition',: and 

' ' ; .. ' . ', ' 

ensure: 

(c) The capability to prevent accidents which could result in unaccept
able offsite exposures, 

can w~thstand the impact of an appropriat~ postulated spectrum of tornado-
. ge,nerated miSs i les: : · · · · · · ··· " '-·~ '·" : '. •< 

.. 
' .. · 

c3) status:' ., .. 

:-. 1;. 

_,1· ·' • .-_:r..,.• '•,I 
,: . 

The Regulatory Requirements Review: Com'mit'tee'-(RRRC) ha's ,approved:.:·; .. 
case-by-case rereviews of plants against criteria in Regulatory Guide 1~117, 
which es tab 1 i shes the systems, structures, and components requfr-ed. "'tb b'e.:. 
prote_cted against tornado missiles. This r.ereview was deferred pending 
the formatfon of the SEP·. · ···' · •· ·. · ·" , ·· 

. . '·· \ :~ : . ~ ... 

The RRRC is in the process of rereviewing Standard Review Plan, Section 
3.5.1.4, which establishes appropriate missiles and impact vel.o.¢iti-es for 

, new app l_i cat i o.ns. ,, .. 

Electric Power Research Institute (EPRI) ha.'s'·iniss.ile''research:'fo'pr6gress . 

( 4) References: . ', .. _: ~: .. . 

1. 
2. 

Standard Review Plan, Section 3.5.1.4 - :. 
Regulatory Guide 1.117, 11Tornado Des,ign _C_la~s_ification 11 

:~·-.' ... { .... ~.'· ··'i:·' _.;~·:·: :· "::.~. ·. :·····,; 

TOP.IC':. III-4.B ":5turbine Missiles·····" ·, · 
,._ .. _._ t ,.,,• 

' \. ·" 

~ ... ; .. ' 
, •' I• .. •., :.::· ... ,: 

'·· l· " .. ',; 

.. , 

(1) · ... Def i nit foil': . ··. ", ... , ... . '::· ~- .. 
' . :. ' 

. .,·. 

A number of ~onnuclear plants and one nuclear plant (Shippingport) have 
·experi'en.ced lurbi ne · dfsk failures·.· Ra·nt'ho''Seto has had chemistry prob 1 ems 
leading to sodium deposits which caused stre5s.:.:c:orro·siori'cracking of disks. 
Failure of turbine disks and rotors can result in high energy missiles 
which hav~ the potential for resulting in··'plant;releases fn-..excess·of 
iO.CFRilOO exposure guideiiries-.'.. '" .!'.,"j '-- 1 _; ;_ -· -·'::..:<, ..... , 
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Two areas of concern.should be considered: 

(a) Design overspeed failures - material quality of disk and rotor, 
inservice inspection for flaws, chemistry conditions leading to stress
corrosion cracking, arid 

(b) Destructive overspeed failures - reliability of electrical overspeed 
protection system, reliability and testing program for stop and con-
trol valves, inservice~inspection of valves. · · 

The focus of the review would be on turbine disk integrity and overspeed 
protection, including stop, intercept, and control valve reliability. 

(2) Safety Objective: 

To assure that all the structures, systems, and components important to 
.safety (identified i.n Regulatory Gui.de 1.117) have adequate protection 
against potential turbine missiles either by structural barriers or a high 
degree of assurance that failures at design (120%) or destructive (180%) 
overspeed will not occur. 

(3) Status: 

No work currently being done on this subject for operating plants. Elec
tric Power Research Institute (EPRI) has missile research in progress. 

(4) References: 
· ... :. 

1. · Regulatory Gui des 
1.115, "Protection Against Low Trajectory Turbine Missiles" 
1.117, "Tornado Design Classification" 

2. . Standard Review Plan, Section 3.5.1.3. 

TOPIC: III~4'.C Internally Generated Missiles 

(1) Definition: 

Review the ·probability of mi·ssTle generation and the extent to which safety
re 1 ated structures; systems, ~and' components are protected. against the effects 
of potential ·internally generated missiles (including missiles generated 
inside or outside the containment} . . . 

(2) Safety Objective: 

To provide assurance that the integrity of the safety-rel~ted structures, 
systems, and components will not be impaired and that they may be relied 
on to perform their safety functions following· anY postulated internally 
generat~d missile. · · 

(3) Status:. 

No work currently being qone on this subject for operating plants. Elec
tric Power Research ·Institute (EPRI) has missile research in progress . 

. ,l ,. 
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(4) Reference: 

Standard Review Plan, Sections 3.5.1.1 an~ .3.5.1.2 

TOPIC: I II-4. D Site-Proximity Missiles (Incl udi rig Aircraft) 

(1) Definition: 

Review the extent to which safety-related structures, systems, and compo
nents are protected against the effect~ of missiles post~lated in Topic 
II-1.C, including postulated aircraft crashes and resulting fires. 

(2) Safety Objective: 

To provide assurance that the integrity of the safety-related structures, 
systems, and components will not be impaired.and that they will perform 
their safety functions in the event of a site-proximity missile. 

(3) Status: 

No work currently being done on this subject for operating plants. Elec
tric Power Research Institute has missile research in progress. 

(4) Reference: 
. : 

Standard Review Pian, Sect~on~ 3.5.1.5, 3.5:1;6, 3.5.2, and 3.5.3 

TOPIC: III-5.A Effects of Pipe Break on Structures, Syst~ms, qnd ~ompo~ents 
Inside Containment 

(1) Definition: 

Review the licensee 1 s break and crack location criteria and methods of 
analysis for evaluating postulated breaks and .cracks in high and moderate 
energy fluid system piping i~side containment. The review includes con
sideration of compartment pressurization;· pipe whip, jet impingement,. 
environmental effects, and flooding. Regulatory Guid~ L46 does not require 

-that cracks be postulated .i~side containment. However~ th~ recent proposed 
revision to Standard Review Plan, S.ection 3.6.2, uDetermination of Break 
Locations ~nd Dy~amic Eff~cts Associated With the Posiula~ed Rupt~re of 
Piping, 11 recommends that c~acks be postul~ted jnside containment. Old 
and current plants are not postulating cracks. 

(2) Safety Objective: 

To assure that the .integrity of structures, systems, and components relied 
upon for safe reactor shutdown qr to mitig~te.the consequences of a 
postulated pipe break is maintained: 

(3) Status: 

This program has not been started for facilities licensed prior to about 
early 1974. Subsequent to ~hat date, t~is topic.was included.in the ·. 
operating~license review and ha~ be~n completed for later facilitie~: 
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(4) Refer~nces:. 
. ·I' 

1. 10 CFR Part 50; Appendi'x' 'A,· G'DC 4 '· .. 
2. American Society of Mechanical Engineers, 11 Boiler and. P.ressure Ve.s.sel 

Code, 11 Section III 
3. Standard Review. Plan,. ~.ections 3.6.2 and 3.8 .. 
4~ · · Regulatory Gui des '· · · 

1.46, 11 Protection Against Pipe Whip Inside Containment11 

1. 29, 11 Seismic Design Cl ass ifi cat i on 11 

TOPIC: Ill'"5. B ·Pipe Break Outside cbnth.inment .. 

(1) Definition: 

,~ . . : 

Revie~1 the licensee's brea.k'qnd .. 'drack lc>ca:tio,n ~riteria. an·d inethods of· . 
analysis for evaluating pbstulated breaks and cracks fn high and mciderate 
energy fluid system piping located outside containment. The rev.iew includes 
consideration of compartment pressurization, pipe whip, jet impingement, 
environmental ef.fects, and floodin.g. . . •, 

(2) Safety Objective: 

(3) 

To assure' that' p.ipe breaks 'wo'u1«:i noi cause ·t.he l'oss of ne~de'i:t functions 
of safety-related. systems, str,uc.tures, and ~omponents arid to assure. that 
the pl ant cah be safely shut· dpwl') i h the event of .. suc;:h breaks . 

. ' . ' . . .. '''.\: ··' . · .. •' ·· .. 
,;· 

Status: 

This task is complete for ~-1Y~6p~·rating plahts with the ·exc~ptfon of three 
pl~nts .for, which the review is in progre~~· .. 

( 4) References: 
··· .. •; 

1. 10 CFR Part 50, Appendix A, GDC 4 
2. American Society of Mechanical Engine_ers, 11 Boil~r and_ Pressure. Vessel 

, ·11 s • . . . . .. . . 
Code; .. ect1on III. . . . . 

3.· _Standard. :RevieVJ Pfan·,' Sec::tio'.n. 3.6.1. _ · 
4'. · Regula.tori Gui des .'. · ... :.:·. < · . . · , _ .. . . . 

l.46',' 11 Pro.tection .J\gaiilst.~Pfpe Whip Inside. Containment 11
• . 

'i. 29, · .. seismic Des.fgn .. t'1as_'s:1fication.., · · · .. ; · .· ..... , . 
5. Standard· Review· Plan:' Brahch Technical Po·sition· MEB ·3-·f,' '.'.Postulated 

Break and Leakage Locations in Fluid System Piping Outside Conta1r1ment11 

6. NUREG-0328, 11 Regulatory Licensing: Status Summary Report, 11 (Pink Book),. 
Issue 3-25 .· · · · ·' 

7. .S.,tandard Review Pl1m,_~e<::~.jon 3.6_,2, 
. ':• ·. .' : · .. · . . .. . . -

(1) Definition: 

Revie.w and evaluate the orig.inal plant design criterja .in the followingH 
ar~asi · s~fsmic Iripui~ An~~ysis and Design Criteria,' Qualification of 
Electrical and Mechanical Equipment, Seismic Instrumentation, Seismit -
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Categorization, and the effect of failure of non-Category I structures on 
the safety of Category I structures, systems .• _and components. 

(2) · Safety Objective: 

. To ensure the· capability of the pl ant to withstand the effect of earthquakes. 

(3) .Status: 

Humboldt Bay and San Onofre plants are currently undergoing seismic review. 
Technical Assistance Contracts: · 

(a) Seismic Conse,rvatism (Lawrence Livermore Laboratory) 
(b) Elasto-Plastic Seismic Analysis (Lawrence Livermore Laboratory) 
(c) Seismi.c Review of Operating Plants (Newmark) · 

(4) References:. 
. . 

1. Standard Review Plan, Sections 2.5, 3.7, 3.8, 3.9, and 3.10 
2. Regulatory Gui des . 

1.12, "Instrumentation for Earthquakes" 
1.60, "Design Response Spectra.for Seismic Design of Nuclear Power"· 

·. Pl ants" · · . · 
1.61, 11 Dainping Values' for 'Seismic ·Desig~· of Nuclear Power Plants11 ~;, 
1.92, "Combining Modal Responses an_d Spatial 'Components in Seismic 

.·Response Analys.is 11 ·· • · • 

1.122, -"Development of Flood Design Spe~tra ,for .Sei Sll)i c .Design of 
.Floor-Supported Equipment. or. Co_mgonents 11 

• · · · 

TOPIC: III-7.A Inservice Inspectio~. Including Prestressed Concrete Contain-
ments Wit_h Either .Grouted o.r Ungrouted. Tendons.. · · 

(1) Definition: 

Review'licensee's inspection program for.all Category I structures inclu.ding 
steel, reinforced conctete, and prestressed concrete containments.· The 
program should include investigations for possible coirosibn and crackin~ 
of steel containmen_ts, excessive cracking of concretestr_uctures, lifV-off 
tests of tendohs, perfodic te5ting of presttessing tendons for contain- · 
ments with grouted tendons, and possible deterioration of prestr~ssed 
containments. · · 

(2) Safety Objective: 

To assure that the licensee's insp~ction p~o~ram will detect any.damaging 
deterioration of the .structures and that_ they will be capable of perf6rm
ing as required by 10 CFR 50, Appendix A. · · · · · 

(3) Status: 

Ttiis review ·applies to· all _pl~nts. There are no ongoing revi'ews cohcern
fog this matter.· ... -'·· 
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(4) References: 

1. 10 CFR Part 50, Appendix A 
2. Standar~ Review Plan,_Seqtion 3.8 
3. Regulatory Guides 

1.35, 11 Inservice Inspe,c.t:ion of Ungrouted Tendons in Prest.ressed 
Concrete Containment Structures 11 

1.90, ''Inservice Inspe~tion of Prestressed Concrete .Containment 
Structures With Grouted Tendons 11 

TOPIC: III-7.B Design Codes, Design Criteria, Load Combinations, and Reactor 
Cavity Design Criteria 

(1) Definition: 

Review the design codes, design criteria, .and load cqmbi nations for a 11 
Category I structures (that is, containment, structures inside containment, 
and structures outside containment). 

(2) Safety Objective: 

To provide assurance that the· pl ant Category I structures wi 11 with stand 
the NRC specific design conditions without impairment or structural 
integrity or the performance of re qui red safety functions. · ·· 

,.; ,: {: ... ·. 
(3) Status: ' ,: .. . } 

This review applies to all pla11ts. There are no ongoing reviews concern
ing this matter. 

.:' .. 
(4) References: 

1. 10 CFR Part 50, Appendix A, GDC 2 and 4 
2. Standard Review Plan,.Sectio~ 3.8 

TOPIC: I I I-7. C Del ami nation of:. Pres tressed .Concf'ete Con ta i nm~nt .S.tructures 

(1) Definition:· l ~ . 

Review the design of pre~tressed ccincrete contairiment structures to .assess
the likelihood of delamination occurring in the shell walls or dom~ and 
to evaluate the consequences,:if. any. 

"·. 
(2) Safety Objective: 

To assure that the l iCensee' s design and construction meU:'Jds have prov1 ded · 
a structure which wi 11 ma i nta·in -its integrity and wi 1-1 perfq_rm its intended 
funct.ion. Delaminations .(internal cracking of concretejn planes'. roughly 
parallel to the surface) could possibly reduce the capability of the con
crete to withstand ~ompression. 

-~ ·- ·-~ 
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(3) Status: 

This review applies to all plants with prestressed concrete containments. 
A delamination occurred in the domes of the Turkey Point and Crystal River 
prestre~sed concrete containments. No evidence of such occurrences have 
been reported at ~ther plants; however, no specific inspections have been 
made for any delaminations. ·· It is not clear ff the Structura'l Integrity 
Test or the existing inservice inspection programs would discover the 
existence of any delaminations. · 

( 4 )- References: 

Safety Evaluation Reports for Turkey Point (Docket No. 50-250/251) and 
Crystal River (Docket No. 50-302) 

TOPIC: III-7.D Containment Structural Integrity Tests 

(1) Definition: 

Review the licensee's structural integrity testing procedure to ensure 
compliance with the requirements of 10 CFR 50, Appendix A. 

(2) Safety Objective: 

To assure that the licensee's design and constructive methods provide a 
structure which will safely perform its intended functions. 

(3) Status: ......... 

This review applies to all plants. To our knowledge, all containments 
have had a structural integrity test. This opinion should be verified .. 

(4) References: .' 

1. 10 CFR Part 50, Appendix A 
2. Standard Review Plan, Sections 3.8.1 and 3.8.2 

TOPIC: III-8.A Loose-Parts Monitoring and Core Barrel Vibration Monitoring 

(1) Definition: 

Inservice surveillance programs to detect loose parts and excessive motion 
of the main core support structure. 

(2) Safety Objective: 

To detect loose parts or excessive vibration,before they can cause· flow. 
blockage or mechanical damage to the fuel ·Or·other safety-related components. 

(3) Status: ... -

The NRC staff currently requires applicants to describe and licensees to 
implement a loose-part detection pr9gram. Guidance for such a program is 
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provided in a newly proposed Regulatory Guide 1.133, 11 Loose·-Part Detection 
Program for the Primary System of Light-Water-Cooled Reactors. 11 The 
regulatory guide outlines the minimum system characteristics which the 
NRC staff feels are necessary for a workable system and combines this with 
a technical specification and reporting procedures for a complete and 
enforceable loose-part detection program. 

The concept of detecting core barrel motion through use of excore neutron 
detectors is well established. A proposed regulatory guide that describes 
an acceptable core barrel vibration monitoring program has been temporarily 
placed on 11 hold 11 to permit the NRC staff and its consultants (Oak Ridge 
National Laboratory Inspection and Enforcement Group) time to evaluate 
apparently anomalous data from core barrel motion monitoring programs t~at 
are currently in service as part of the technical specification requirements 
for certain licensees. 

(4) References: 

1. Combustion Engineering, CE Report CEN-5(P), 11 Palisades Reactor Internals 
Wear Report, 11 March 1, 1974 

2. Regulatory Guide 1.133, 11 Loose-Part Detection Program for the Primary 
System of Light-Water-Cooled Reactors 11 

TOPIC: III-8. B Control Rod Drive Mechanism Integrity 

(1) Definition: 

Review and evaluate the. reliability, operability and any reported mechan
ical failures in control rc;>d drives. 

(2) Safety Objective: 

To assure that the integrity and operability of control rod drives i.s 
adequately maintained so that they will be capable. of normal reactor·con
trol and prompt reactor shutdown, if required. 

(3) Status: 

The Divi~ion of Operating Re~ttors Engineerind Brarich ~s ~Urrentli eval~at
ing the failur~ modes and internal ~omponent redesigns·a~'BW~ control'ibd 
drives to preclude st~ess toriosion and thi~mal fatigu~ cr~tkfng. · There 
have been no reported generic failures of PWR drives. 

(4) Reference:. 

General Electric, NED0-21021, 11 Test Program for Collet Retainer Tube, 11 

June 23, 1976. 
I•: ' • t 
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TOPIC: III-8.C Irradiation Damag~, Use of Sensi~iled Stainless Steel,_and 
. :,; -

Fatigue Re~ist~nce •; .'. 

(1) Definit.ion: 
J ... 

Review the safety aspects that affect reacto~ .vessel internals integrity · 
for compliance with 10 CFR Part 50; including radiation damage, ·use of 
sensitized stainless steel,. and fatigue resistance. 

(2). Safety Objective: 

To as.sure continued reactor vessel internals integ.rity and compliance with 
JO CFR Part 50 an.d app l i <;at) le industry Code.s arid Standards.. · 

(3) Status: 

The Engineering Branch, Division of Operating Reactors, currently has no 
review programs relating to reactor vessel internals integrity. 

( 4) . References: 

.1. 
2. 

3. 

4. 

10 CFR Part 50, App~ndix A 
American Society of Mechanical Engi~e.ers,' "Boiler and Press·ure Vessel 
Code, 11 Section p I . , . . . , . 
American Society of 'Testing Materials, ASTM A-262-70, 
Recommended Practices for Detecting Susceptibility to 
Attack in Stainless Steels 11 i.I 

"Standard· 
Intergranular 

,Regulatory Guides . . '·. . .. · 
· L37~ "Quality Assurance Requirements'for.Cleanin.~fof Flui,d Systems 

and Associated Components of Water-Cooled Nuclear Power 'P1ants 11 

1.44, "Control of the Use of Sensitized Stainless St1;!el 1
•
1

. . 

1.61, "Damping va.lues for Seismic Design of Nuclear Power· Plants" 

TOPIC:. III-8 .. D. Co~e Supports and 'Fuel. Integri.ty ... 

(1) Definition: 

Abnormal loading conditions on the core supports and fuel assemblie~ due· 
to ?~ismic ,events .or loss-of-coolant acci.dents 

1
(LOCAs).could cause ,fuel,. 

damage d~e t9._impact oetween fueJ assembljes' ahd,,upper- and lower:...gr"id .. 
pl_ates or l.atera(impact,betwee·n'fuel assemplies an.d the.core baffle· w~ll. 
The ·resultlng 'damage could result iii loss' of cpolabi¢ heat .transfer geometry, 
make it impossible to inseit controi rods~ o~·c~use releases of radioa~tive 
materials due to fuel pin failure. 

(2) Safety Objective:: ... : 

To assure that all credible loading conditions on core support~ and f~el · 
assemblies will not result in unacceptable fuel damage or distortion. 
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(3) Status: 

The Division of Operating Reactors is currently reviewing the dynamic loads 
imposed on the fuel assemblies during a LOCA. Independent analyses are 
being conducted by staff consultants. 

(4) Reference: 

American Society of Mechanical Engineers, "Boiler and Pressure Vessel Code, 11 

Section I II 

(5) Basis for Deletion (Related TMI Task, USI, or Other SEP Topic): 

USI A-2, "Asymmetric Slowdown Loads on Reactor Primary Coolant System" 
(NUREG-0649) 

USI A-2 requires that an analysis be performed by licensees to assess 
the design adequacy of the reactor vessel supports and other structures 
to withstand the loads when asymmetric LOCA forces are taken into 
account. The staff has completed its investigation and concluded 
that an acceptable.basis has been provided in NUREG-0609, "Asymmetric 
Blqwdown Loads on PWR Primary Systems, 11 January 1981, for performing 
and reviewing pl~nt analyses for asymmetric LOCA loads. Th~ structural 
acceptance criteria specified in NUREG-0609 are as follows: 

The structural integr.ity of the primary system including the reactor 
· pressure vesse 1 , reactor· pressure vesse 1 i nterna 1 s; pri'mary coo 1 ant 
·loop, and components.must be eval~ated ~gainst ap~rdPriate acceptance 
criteria to determine. if acceptable margins of safety exist. Allowable 
limits and appropriate loading combinations are set:forth in Standard 
Rev.iew Plans. (SRPs), which are listed in the table that' follows. 
The staff recognizes .that in·. some specific cases .where 11 as-built11 

designs are being. reevaluated for asymmetric LOCA:l~ads, these design 
limits.may be exceeded. Acceptance of alternative allOwable limits 
wi 11 . be based on a case-by-case eva 1 uat ion of the safety1 :margins.· 

Load-combination criteria in general were not addressed as p~rt of 
this.study. Currently the staff requires that seismic and LOCA response 
be combined, a long. :with responses due to other 1 oading as: specifi'ed 
by. the SRP. An. acceptable method for combining elastically ·generated· 

· seismic and LOCA ·responses is provided in NUREG-0484'. Acceptable 
methods for comb~ning respon~~ generated by an inel~~tit lOCA analysis 
and elastic seismic analyses will be .evaluated on a case-by-case basis. 

Since USI A-2 also requi~es the investigation of seismic and LOCA 
response be combined, the evaluation required by US!' A-2 is identical· 
to SEP Topic III-8.D; therefore, this SEP topic has bee~ deleted. 
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Item 

Reactor pressure vessel 

Reactor internals 

Primary coolant loop piping 

ECCS piping 

RPV, SG, pump supports 

Biological shield wall 

Steam-generator compartment wall 

Neutron-shield tank 

TOPIC: III-9 Support Integrity 

(1) Definition: 

SRP Section 

3.9.3 
3.9.5, 3.9.1 

3.9.3 

3.9.3 

3.8.3 

3.8.3 

3.8.3 

3.8.3 

Review the design, design loads, and materials integrity including corr;o
sion and fracture toughness and the inservice inspection programs of s~pports 
and restraints including bolting for the reactor vessel, steam generator, 
reactor coolant pump, torus, and other Class 1, 2, and 3 safety-related 
components and piping systems. 

(2) Safety Objective: 

To assure adequate support and/or restraint of safety-related systems and 
components under normal and accident loads so that they.will not be pre-. 
vented from performing their intended functions because of support: fail,_ures. 

(3) Status: 

The Division of Operating Reactors has ongoing programs to review component 
supports. Current emphasis is on primary system supports and on piping 
system supports and restraints (snubbers). 

(4) References: 

1. American Society of Mechanical Engineers, "Boiler ·and Pressure Vessel 
Code, 11 Section Ill 

2. NUREG-0328, "Regulatory Licensing: Status Summary Report" (Pink 
Book), Generic Topics 3-5 and 3-43 

(5) Basis for Deletion (Related TM! Task, US!, or other SEP Topic): 

(a) US! A-12, "Fracture Toughness of Steam Generator and Reactor 
Coolant Pump Supports" (NUREG-0510 and NUREG-0606) 

The original scope of US! A-12 was the review of the steam generator 
and reactor coolant pump supports of pressurized water reactors. 
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However, the staff has expanded the review to include other support 
structures, such as boiling water reactor (BWR) vessel supports, BWR . ~·· 
pump supports, pressurized water reactor (PWR) vessel supports and 
PWR pressurizer supports (NUREG-0577, Section 1.3). This expanded 
review will be undertaken in accordance with the guidance of Section 4 

. of NUREG-0577 .. 
. . 
(b) USI A-7,. 11 MARK I Containment Long-Term Program11 (NUREG-0649) 

Support integrity of the torus is being evaluated under USI A-7. 
Under this task,·a short-term program tha~ evaluated Mark I contain-

. ment has· provided assurance that· the Mark I containment system of 
each operating BWR facility would maintain its integrity and fUnc
tional capability during a postulated loss-of-coolant accident. A 
longer term program for BWR facilities, not yet licensed, is planned 
wherein the NRC staff will evaluate the loads, load combination~, 
and associated structural acceptance criteria proposed by the Mark I 
Owner$ Group p~ioi t6 ~he performance of plant-unique structural 
evaluatiohs. ·The ~ark.I Owners £roup has initiated a ·Comprehensive 
testing and evaluatiun ·program to define design-basis loads for the 
Mark I containmeht system and to establish structural· acceptance 
cd teri a which will as!iure margins of safety for the containment system 

.·.which are equivaleht to: 'that whith is currently specified in the ASME 
Boiler and Pr~ssure Vessel Code. Also· included'in their program is 

r . :an eValu~tion of the n~ed for structural modificatioris and/or load 
.. mitigation devices to·assure adequate Mark I containment system 
· structural safety margins. · 

(c) USI A-24 11 ualification of Class lE Safet -Related E ui ment11 

(NUREG-0371 and NUREG-0606 

···'snubber operability an~ ?egradation of seals are covered under USI A-24. 

(d) USI A-46, "Seismic Qualification of Equipment in Operating Plants" 
(NUREG-0705) 

. . ~ecba~ical ~nubber~ aie ~overed und¢r USI A-46. 
. . • . ' •. :·· . :< 

~e), ~SEP. Topic III-6, ."Seismic Design Considerations 11 

:··snubbers. ·are evaluated,t6r capac:ity under SEP Topic III-6. 

(f) SEP Topic V-1, 11 Compliance With Codes and Standards (10 CFR 50.55a) 11 

Inservice inspection requirements· for supports ~re covered under SEP 
Topic V-1, which refers to 10 CFR 50.55a. SEP plants currently have 
surveillance Technical Specifications on snubbers. . . 

.... ~,The ev,alua:t;jon r~qui'r~i:(by, LJ.S(A;..12, A~7, A-24, and A-46 and SEP Topics 

.. r··nI;-:6 anp V-1 is. id~ntica'r to ·the evaluatici'n required by SEP Topit III-9; 
therefore, ·this SEP 'topic has been deleted~ 
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TOPIC~ III-10.A Thermal~Overload .Protection for Motors of Motor~Operated 
Valves 

(1) Definition: 

The primary objective of thermal overload relays is to protect motor windings 
of motor-operated valves (MOVs) against excessive heating~ This feature · 
of thermal overload· relays could~ however, interfere with the successful 
functioning of a safety-related system. In nuclear plant safety system 
applicationi the ultimate criterioh should be.to drive the valve to its 
proper position to mitigate the consequences of an accident, rather than 
to be concerned ~ith degrad~tion or failure of the motor due to excess 
heating. 

(2) Safety Objective: 

To assure that (l)_thermal overload protection, if provided for.MOVs, should 
have the trip setpoi~t at a.v~lue high enough to prevent spuricius trips 
due to design inaccuracies, trip setpoint drift, or variation in 'the ambient 
temperatµre at the installed location; (2) the circuits which bypass the 

..... , thermal overload protection under accident conditi.ons should be designed 
to IEEE Std. ·279...,1971 criteria, as appr.opr.iate for the rest of the safe~y
.related system; and '(3) in MOV designs that u~e a torque switch instead/ 
of a limit switch to limit the opening or closing.of the valve, the ~ 
automatic openi_ng or closing signal sho-uld be' used in conjurictior.J with a 
corresponding lin.i)t switch and thermal over.load should remain as backup· 
protection~ · 

(3) Status: . ··. 

The staff positiqn (Reference 1) is implemented on designs of new appli
cations (construction ~ermit and operaiing l.icense). 

( 4) References: 

1. 

2. 

3. 

Standard. Review' Plan, Branch Technical ,Position EICSB 27, 11 Design· 
Criteria for Thermal Overload Protection'.for Motors of Motor-Operated 
Valves 11 

" 

Institute of Electrical and Electronics Engineers, IEEE· Std .. 279-1971,. 
Criteria for Protection System for Nuclear Power Generating Stations 11 

Regulatory Guide 1.106, 11 Thermal Overload Protection for Electric 
: Motors on MQ;tor-Operated Val ves_i 1 

TOP-IC: IJI-10.B. P_ump Flywheel Integrity ·,·· 

(1) Definition: ·, ··. 

Revi_ew :the PW.R reactor cool ant pump flyWhee l. i nservi ce inspection programs 
of operating plants to assure that they ~omply wi'th the. inten~ of R_egu_la
tory Gui de 1. 14. and review ·rep.arts of flywhee_1 ·flaws if found by i nservi ce 
inspections. (BWR reactor c6ol~nt pumps do not ha~e flywheels.) 
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(2) Safety Objective: 

To assure that pump flywheel integrity is maintained to prevent failure 
at normal operating speeds and at speeds that might be reached ~nder 
accident conditions and thus preclude the generation of missiles. 

(3) Status: 

The inservice inspection .programs for flywheels of older PWRs have not 
been reviewed for compliance with the intent of Regulatory Guide 1.14. 

( 4) Refere·nce: 

.Regulatory Guide 1.14, 11 Reactor Coolant Pump Flywheel Integrity11 

TOPIC: III-10.C Surveillance Requirements on BWR Recirculation Pumps and 
Discharge Valves 

(1) Definition: 

At facilities which hav·e completed.the low pressure coolant injection system 
(LPCIS) modification, the recirculation pump discharge valves and bypass 
valves are now required to close upon initiation of LPCIS. The closure 
of these discharge valves is necessary to isolate a pipe break in a suction 
line to prevent loss of cooling water by reverse flow through the recircula
tion pump or its bypass line and out the break. 

(2) Safety Objective: 

To assure effective core cooling in the event of a BWR recirculation line 
break on the pump suction line by'closing the pump discharge valve and 
bypass line valve .. 

(3) Status: 

All licensees of facilities.with completed LPCIS modification have been 
s~nt letters.re~uesting that they apply for a license amendment to incor
porate technical specification surveillance requirements on recircul.ation 
pump discharge valves and bypass valves. New BWRs have the LPCIS modifi
c~tion and technical specification surveillance requirements. 

(4) Reference: 

NUREG-0328, 11 Regulatory Licensing: Status Summary Report, 11 (Pink Bcfok) 
Issue 3-46, June 17, 1977 

TOPIC: · III-11 Component Integrity 

(1) Definition: 

Review licensee 1 s.criteria; testing procedures, and dynamiC analyses 
employed to assure the structural integrity and functional operability of 
safety-related mechanical equipment under faulted conditions and accident 
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loads. Included are mechanical equipment such as pumps, valves, fans; 
pump drives, heat exchanger tube bundles, valve actuators, battery and 
instrument racks, control consoles, cabinets, panels, ~nd cable trays. 

(2) Safety Objective: 

To confirm the ability of safety-re·lated mechanical equipment having 
experienced problems to function as needed during and after a faulted or 
accident condition. The capability of safety-related mechanical equipment 
to perform necessary protective actions is essential for plant safety. 

(3) Status: 

This review is not currently under way in the Divisions of Operating Reactors. 

(4) References: 

1. 10 CFR Part 50, Section 50.55a 
2. 10 CFR Part 50, Appendix A, GDC 2, 4, 14, and 15 
3. Standard Review Plan, Section 3.9~2 
4. American Society .of Mechanical Engineers, .11 Boiler and Pressure Vessel 

Code, 11 Section II I, 
.5. Regulatory Guides 

1. 20, 11Comprehens i ve Vibration Assessment Program for Reactor Internals 
.During Preoperational and Initial Startup Testing 11 

1.68, 11 Initial Test Programs for Water-Cooled Nuclear Power Plants 11 

6. · Institute of Electrical and Electronics Engineers, IEEE Std. 344-1975, 
11 Seismic Qualification of Class lE Equipment for Nuclear Power 
Generating Stations 11 

7. Standard Review Plan, Section 3.9.3 

(5) Basis for DeTetion (Related TM! Task, US!, or Other SEP Topic): 

(a) US! A-46, 11 Seismic Qualification of Equipment in Operating 
Plants 11 (NUREG-0606 and NUREG-0705) 

The component integrity (both structural integrity and functional 
.operability) for safety-related mechanical and electrical equipment 
'for all operating plants including SEP plants will be addressed in 
this new US! (A-46). 

(b) ·US! A-2, 11 Asymmetr.ic Slowdown Loads on Reactor Primary Coolant 
System11 (NUREG-0649) 

The assessment of faulted loads for the primary loop is being performed 
under US! A-2. Furthermore, the assessment of high-energy pipe breaks 
considers the effect of accident loads with regard to jet impingement; 
pipe whip, and other reaction loads. 

(c) SEP Topic III-6, · 11 Seismic Design Considerat.ions 11 

The evaluation of equipment structural integrity under seismic loads 
will .be performed under. SEP Topic III-6. .. 
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The evaluations required by US! A-46 and _A-2 and SEP Topic III-6 are 
identical to SEP Topic III-11; the~efore, this SEP topic has been 
deleted. 

TOPIC: III-12 Environmental Qualification of Safety-Related Equipment 

(1) Definition: 

Safety-:related electrical and mechanical equipment that is required to· 
survive and function under environmental conditions calculated to result 
from a loss-of-coolant acci.dent (LOCA) or a postulated main steam line 
break accident inside containment must be environmentally qualified. In 
addition, determine whether environment-induced failures of nonsafety
related equipment could interfere with the operation of safety equipment. 
Special attention should be given to the effect of beta radiation on 
exposed organic surfaces, such as gaskets~ 

(2) Safety Objective: 
.. 

To assure that the mechanical and Class IE electrical equipmentof safety 
systems has been qualified for the most severe environment (temperature, 
pressure, humidity, chemistry, and radiation) of design basis accidents. 

(3) Status: 

Westinghouse is conducting a verification program which is expected to be 
completed by the end of 1977 for those plants qualified to IEEE 323-1971: 
The Office of Nuclear Regulatory Research iS sponsoring· programs relating 
to Class IE equipment qualification, the results of whic~ can be utilized 
to determine the adequacy of the equipment previou~ly qualified.· 

(4) References: 

1. NUREG-0153, 11 Staff Discussion of Twelve ·Additional Tethnieal Issues 
Raised by Responses to November 3, 1976 Memd~andu~ From Director, 
NRR, to NRR Staff , 11 Issue 25, 11 Qualification of Safety-Related 
Equipment, 11 December 1976 , . . 

2. 'Division of Operating Reactors, DOR Technical Activities, Category B, 
Item 34, 11 Environniental Qualifications of Safety-Related Equipment 
(Post LOCA), 11 May 1977 . · _ · . ' 

3. Divisionof Systems Safety, DSS Technical Activities, Category A, 
Item 33, 11 Qualification of C,lass· IE Safety-Related Equipment; 11

: 

April 1977 . 
4. Regulatory Guide 1.89, 11 Qualification of Class IE Equipment for 

Nuclear ·Power ·Plants 11 

(5) Basis for Deletion (Related TM! Task, US!, or other SE~ Topic): 

US! A-24, 11 Qualification of Class IE Safety-Related Eguipmen_t 11 

(NUREG-0371 and NUREG-0606) 

The issue identified in Reference 1 (NUREG-0153, Item:25) and the 
review criteria, that is, Regulatory Guide 1.89, are identical to 
those specified in US! A-24. The Task Action Plan for US! A-24 
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(NUREG-0371) covers ~he environmental qualification of both electrical 
and mechanical safety-related equipment~ . 

The evaluation required by US! A-24 is identical to SEP Topic III-12; 
.therefore, thi.s .S.EP topic has be.en deleted. 

TOPIC: IV-1.A Operation With Less Than All Loops in Service 

(1) Definition: 
. . 

A .. number. of BWR and PWR licensees have. requested authorization to operate 
.. ~ith one 6f the recirc~lation loops (BWR) or steam g~nerator loops (PWR) 
·out.of service, These proposals are beihg reviewed generically with regard 
to analytical methpds .. Plant-specific reviews will be done to determine 
appropriate TechnicaJ Specification limits~ Plant-specific reviews will 
address results of LOCA analyses using gerierically approved methods. 
Analysis of accidents (other than lOCA) and operating transients result
ing from operation in the (N-1) loop mode have been reviewed on a "lead 
plant basis. 11 Most of this effort has been completed.· Tests have been· 
conducted by General Electric whi.ch show that significant .core flow 
asymmetries do,not e_xist wi,th slr1gle-foop operation for'two-.loop plants; 
however, there is packfl9w through inac~ive jet.p~mps. Therefo~e, fo~ 
single-loop operation, modifications are· necessary in trip settings which 
take inputs from jet pump drive flow. These will be determined on a 
plant-specific basis. 

(2) . ,Safety Objecti,ve: .. · .· 

·.·.To provi.de assurance that oper,at ion wi fo '.less than. aj J. cool ant.loops in 
operation wilJnot res.1.1lt in.decreased safety margfos. . ' 

(3) Status: 

;A combination of ger2ric and,plant-spec~fic reviews is being performed on . . . . . . 
,both BWRs and PWRs. 

TOPIC: IV-2 Reactivity Control Systems Including .Functional Design and 
Protection_ Against Single Failures 

·;; .. f• 

(1) Definition: 

General Design Criterion:25 requi~es that the ~eactor protection system 
be designed to assure that fuel-damage limits· are never exc'eeded in the 
event.of any single failure of the reac;tivity control systems. Reactivity 
control systems need not be designed single fai~ure proof, but the protec
tion system (which is designed against single failures) should be capable 
of limiting fuel damage in the event of a react.ivity control.system sin.gle 
failure. · ·· 

' ~ 

(2) Safety Objective: 

To assure that for all credible re~ctivity c:o.ntrol system failures, the 
.. pr.otecti on system wi 11 ,limit .f ue.l d9-_mage. to. a~c~ptab le limits. 

r , .. ' 
r • .. •··. 

r -· .:~ ; .·• :·~ ~ : . 
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(3) Status: 

NRC has concluded that rev1s1ons to existing licenses: are ~ot ~arranted. 
Staff effort on this issue will~ continue at a lbw .. i"eve 1. 

( 4) References: 

1. 

2. 

NUREG-0138, 11 Staff Discussion_ of Fifteen Techni~~l'Issu~.~ Listed in. 
Attachment to November 3, 1976 Memorandym Frci~ Director, NRR~ to NRR 
Staff , 11 Issue No. 6, "Protection Agairist"'Single-Failures in Reactivity 
Control Systems, 11 December 1976. · 
Standard Review Plan, Secti6n 15~4:3 

:, . 

TOPIC: IV-3 BWR Jet Pump Operating Indicatioris 

(1) Definition: 

If a jet pump BWR operates with a failed jet pump, it may be impossible 
to reflood the core in the event of a LOCA. Some BWRs have experienced 
jet' pump instrument sensing line failures.· With a sensing line failed, 
it may not be possible tp accurately measure· core flow or to detect fail
ure of a jet pump. 

(2) Safety Objective: 

To assure that the core flow can be determined. Also to ass4re the ability 
to detect a jet pump failure for a range of crack/break sizes at various 
locations on the pump. 

(3) Status: 

This issue is currently being reviewed f9r Dresden. Units 2 ~nd 3 ~nd Quad 
Cities U~its 1 and 2. The topic has generic implications for all j~t ~ump 
BWR-plants. 

( 4) References: 

1. 

2. 

3. 

Letters from Commonwealth Edison Company t6 NRC, dated Septeniber'l9, 
1975, March 3, 1976, and June 7, 1976 . 

. Letter from NRC to Comnionwea 1th Edi son Company, dated January. 19, 
1976. 
Memorandum from J. H. Sni~zek, NRC, to Q. l. l~e~anh; dated 
November 19, 1975. 

. ... 
TOPIC: V-1 Compliance With Codes and Standard (10 CFR 50.55a) 

(1) Definition: 

Review the licensee 1 s inservice inspection and.tes.~in·g programs for ·c1~ss 1, 
2, and 3 pressure vessels, piping, pumps and valves'and _Qther safety-related 
components to assure compliance with the American Society of Mechanical 
Engineers (ASME) Code, Sections III and XI, ai.required ~y.·10.CFR 50.55a. 
This review will also include review of the inservice .inspection and testing 
program applicable to isolation condensers cif the early'oper:.9-ting BWRs .. 
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(2) Safety Object{ve: 

To assure that the initial integrity of components is maintained through
out service life. 

(3) Status: 

NUREG-0081 was co~pleted for reactor vessels not designed to ASME Code, 
Section III. The Engineering Branch conducts a generic review of all plants 
for compliance with inspection requirements of 10 CFR 50.55a(g) and fracture 
toughness requirements of 10 CFR 50.55a(i). This program will continue 
for the life of operating reactors. · 

( 4) References: 

l~ 10 CFR Part 50, Section 50.55a 
2. American Society of Mechanical Engineers, 11 Boiler and Pressure Vessel 

Code, 11 ·sections III and XI ... 
3. NUREG-0081; 11 Evaluation of the-Integrity of Reactor Vessels Designed 

to ASME Code, Secti'on·I and/or VIII, 11 July 1.976 
4. Memorandum from V. Stello, .. NRC, to B. H. Grier, October 12, 1976 

TOPIC: V-2 -Applj cabil ity of Code- :cas.es 

(1) ·Definition: · ... ·· 

Review C~de Cases .. c-~rre·~·tly accepted by the NRt',. as indicated in Regula
tory Guides 1.:84-an~ l.·85. 

(2) Saf~ty Objective;· 

T6 .~ssure that o~ly thb~~ Code Cases whi~h ar~ acceptable to ihe'NRC are 
utilized by.the license.e in the design, fabri.cation, or repair of the:plant. 
The use of Code Cases other than- ·those contained in Regulatory Gui des 1. 84 
and 1.85 are addressed on a case-by-case basis to assess their acceptability. 

(3) ·Status: 

The Engineering Branch, Division of Operating Reactors, routinely reviews 
design modification~ and component repairs (for example, reactdr vessel 
nozzles) to as~ure compliance with NRC acceptable Code Cases. The program 
is ongoing on an as-needed basis. ·. 

(4) References: 

Regulatory Guides 
1.84, 11 Desi.gn and Fabrication Code Case Acceptability - ASME Section III, 

Division 111
.. .. 

l.85, 11 Materials ·code Case Accep·tability - ASME SectiOn III, D'ivision 111 

. . ··.: '.· ~ 
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TOPIC: V-3 Overpressurization Protection 

(1) Definition: 

Inadvertent overpressurization of the primary system at temperatures below 
the nil ductility· transition- temperature may result in reactor vessel fail
ure during heatup and pressurization~ Such overpressure transiehts are 
caused by pressure surges when the primary system is water solid. The 
most severe transients have occurred when a charging pump starts up or 
inadvertent closing of a letdown valve with a charging pump running. 
Pressure temperature limits as a function of neutron .fl uence of the 
material at the reactor vessel beltline are ·specified in 10 CFR 50, 
Appendix G. All PWR licensees h~ve been directed. to institute interim 
administrative procedures· to prevent damaging pressure transients and on 
a .longer time scale td provide permanent protection which will probably 
include hardware changes such as high-capacity safety relief va.lves. 

(2) Safety Objective: 

To protect the primary system from potentially damaging overpressurization 
transients during plant pressurization and heatup. . .. 

(3) Status: 

Generic review of all PWR licensee submitta:ls is under way: Criteria Jor 
evaluatio~ have been developed and refined by the Otfice of Nuclear Reactor 
Regulation and the Office Of Nuclear-Regulatory Research. An effort is 
being made to· complete the ·review sufficiently early to ensure ins.tallation 

·~of miti~ating ~ystems by the end:of 1977. 

(4) Reference: 
., ' 

NUREG-0138, 11 Staff Discussion. of Fifteen Technical Issues··Listed· in 
Attachment to November 3, 1976 Memorandu~ ~rom Direct~r; NRR to NRR 
Staff , 11 Nove!Jiber 1976 

(5)~'-Basis for.Deletion (R~lated TM! ·Task, .US!, or Other SEP Topic): .. -: .· 

US! A-26,· 11 Reactor·Vessel Pressure Transient Protection 11 (NUREG-0410) 
... ·.,·.· 

Under US! A-26, licensees were requested to modify their systems and 
procedures to protect against low temperature overpressurization. 

: , ·. All operating PWRs have· made these modifi cations, and safety eva 1 ua
t ion ''reports for the.SEP.plants have been issued. 
' 

The evaluation required by US! A-26 is identical to SEP Topic V-3; 
th~refore, this SEP topic has. been deleted. 

TOPIC: V-4 Piping and Safe-End Integrity 

(l)' Definition: 
., ~ ... 

Review the safety aspects that affect BWR and PWR p1p1ng and safe-end,.-=t 
integrity for compliance with 10 CFR Part 50, including fracture toughness, 
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flaw evaluation, stress corrosion cracking in BWR and PWR piping, and 
control of materials and welding. 

(2) · Safety Objective: 

.To ensure continued piping integrity.and compliance with 10 CFR Part 50 
and applicable industry codes and standards. · 

(3) Status: 

The Engineering Branch, Division of Operating Reactors, is conducting an 
ongoing program that includes the as-needed review of those aspects 
necessary to ensure the· continuing integrity of piping systems important 
to ·safety including stress corrosion cracking of BWR coolant pressure 
boundary piping. This program will continue for the life of operating 
reactors. · 

( 4) -- Reference: 

American Society of Mechanical Engineers, "Boiler and Pressure Vessel 
Code, 11 Section XI 

(5) Basis. for Deletion (Related.TMI Task, USI, or Other SEP Topic): 

(a) USl A-42, "Pipe Cracks in Boiling Water Reactors" (NUREG-0510) 

The scope of USI A-44 is the study of stress corrosion cracking in 
'BWR piping. NUREG-0313, Revision 1, "Technical Report on Material 
Selection and Processing Guidelines for BWR Coolant Pressure Boundary· 
Piping, 11

_ is the resolution .o.f USI A-42 and presents staff positions. 

(b) USI A-10; 11 BWR Feedwater Nozzl~ Cracking and Control Rod Drive 
·Hydraul ~cs Return Line Nozzle Cracki ng 11 (NUREG-0649) . ·.t' 

. l 

(c) .NRR Generic Activity C-7, 11 PWR System Piping" (NUREG-0471) 

The scope of this ·activity is the study of stress corrosion cracking. 
in PWR piping. · NUREG-0691, "Investigation and Evaluation of Crack
ing Incidents in Piping in Pressuri"zed Water Reactors, 11 recommends 
the same corrective actions (pp. 2-12) proposed for BWRs in NUREG-0313, 
Revision 1, USI A-42. · 

The evaluation required by USI A-42 and Task C-7 is identical to the 
evaluation required by SEP Topic V-4; therefore, this SEP topic has 
been deleted. . · 

TOPIC: V-5 Reactor Coolant Pressure Boundary (RCPB) Leakage Detection 

(1) Definition: 

Reactor primary coolant leakage detection systems are a significant means, 
of preventing primary system boundary failure by identifying leaks before 
faliq·ures oc;:cur. · · 
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(2) Safety Objective: 

To provide reliable and sensitive leakage detection systems to identify 
primary system leaks at an early stage before failures occur. 

(3) Status: 

This issue has been resolved for all plants which have recently received 
an operating license by requiring conformance to Regulatory Guide 1.45. 
Individual older plants have not been systematically reviewed and leakage 
detection systems may need upgrading.on a plant-by-plant basis.· 

(4) References: 

1. Regulatory Guide 1.45, "Reactor Coolant Pressure Boundary Leakage 
'Detection Systems" 

2. Standard Review Plan, Section 5.2.5 

TOPIC: V-6 Reactor Vessel Integrity 

(1) Definition: 

Review the safety aspects that affect BWR and PWR reactor vessel and nozzle 
integrity for compliance with 10 CFR Part 50, including fracture toughness, 
neutron irradiation, evaluation of surveillance programs, operating limita
tions, inservice inspecti~n and flaw evaluation, and transient analyses. 

(2) Safe.ty Ojective:· 

To assure continued reactor vessel integrity and compliance with 10 CFR 
Part 50 a"nd applicable industry codes and standards. 

(3) Status: 

The Engineering Branch, Division of Operating 'Reactors, is conducti~g 
ongoing programs that foclude the periodfc review of aspects necessary to 
ensure the continued integrity of reactor vessels. These programs include 
BWR feedwater and control ~od drive nozzle cracking, low upper-shelf 
toughness, radiation effects, reactor vessel materiali surv~illance, and 
updating of operating plants• inservice inspection programs and will 
continue for the life of operating reactors. 

( 4) References: 

1. 

2. 
3. 

4. 

5. 

NUREG-0312, "Interim Technical Report on BWR Feedwater and Control 
Rod Drive Return Line Nozzle Cracking/ July 1977 
10 CFR Part 50, Appendix G 
Reg'ulatory Guide 1.99, "Effects of Residual Elements on Predicted 
Radiation Damage to Reactor Vessel Materials" 
American Society of Mechanical Engineers, "Boiler and Pressure Vessel 
Code, 11 Section III, Appendix G 
American Society of Testing Materials, ASTM E185, "Standard Recommended 
Practice for Surveillance Tests for Nuclear Reactor Vessels" 
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6. American Society of Mechanical Engineers, "Boiler and Pressure Vessel 
Code, 11 Section XI ·. 

7. NUREG-0328, "Regulatory Licensing: Status Summary Report" (Pink Book), 
Issue 3-9, 3-21, 3-41 

TOPIC: V-7 Reactor Coolant Pump Overspeed 

(1) ·Definition: 

Review the potential for reactor coolant pumps to fail because of over
speed in the unlikely event of a major loss-of-coolant accident (LOCA). 

(2) Safety Objective: 

To assure that, in the event of a major LOCA, a reactor coolant pump 
assembly 1s not driven to a speed which would cause structural. failure of 
the unit and result in missiles which could increase the consequences of 
the LOCA. Of greatest concern are the PWR pump flywheels because of their 
mass and rotational energy. 

(3) Status: 

.An indepth review of this topic was performed by the Atomic Energy Commission 
staff and reported to the Advisory Committee· on Reactor Safeguards (ACRS) 

· in 1973 (Reference 1). The staff concluded that, b~cause bf the small 
likelihood for the occurrence of a pump overspeed event that could seriously 
increase the consequenc~s ·resulting from a LOCA (less than 10-8 per plant 
year), the action taken by the staff to assess .this prob] em in a generic.. • 
fashion outside the context of individual application reviews is ari accept-
able ~ourse to foll-0w. A generic experimental ~rogram to be completed in 
1978 by the Electric Power Research Institute is expected to provide data 
to verify pump mo.de l overs peed predictions. 

( 4) References: 

1. . Letter from R. C. DeYoung, NRC, to Harold G. Mangelsdorf, ACRS, 
August 6, 1973, transmitting "Report on Reactor Coolant Pump 
Overspeed During a LOCA, 11 August 3, 1973 . 

.. ,2. , . Regulatory Guide 1.14, "Reactor Coolant Pump Flywheel In.tegrity 11 

TOPIC: V-8 Steam Generator (SG) Integrity 

(1) Definition: 

Review the saf.ety aspects affecting operation of steam generators includ
ing secondary water chemistry, tube plugging criteria, inservice inspec
tion, possibly including a dimensional inspection for proper evaluation 
of denting, steam generator tube leakage, tube denting, flow-induced 
vibration of steam generator tubes, tube repair, and tube bundle or steam 
generator replacement . 

. .. , . ' _. " ....... ~ -·- . 
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(2) Safety Objective: 

To ensure that acceptable levels of integrity of that portion. of t.he 
re·actor coolarit pressure boundary made up by the steam generator are 
maintained in accordance with current codes, standards, and/or regulatory 
criteria-during normal and postulated accident conditions. The integrity 
of the steam generator is needed.to ensure that leakage followihg a postu
lated design basis accident.will not result.iri doses to the public in 
excess of 10 CFR· Part 100 guidelin~s and that the emergency core cooling 
systems wi 11 be able to. perform their safety functions. 

(3) ·Status: 

Revjew of..this.topic is being performed by the D·ivisi'on ot'Operat-lng. 
Reactors.{DOR). This effort will contjnue for the life of oper~tih~ 
reactors. 

( 4) References: 

L Regulatory Guide 1.83, Rev. 1, 11 Inservice Inspection of P.ressurized 
Water Reactor Steam Generator . Tube.s11 

2. Regulatory Guide 1.121, "Bases. for Plugging Degraded PWR Steam 
Generator Tubes" · · 

3. 10 CFR Part 50, Appendix A, GDC 30 and 32 
4.. NUREG-0328, 11 Regu·latory Licensing: Status Summary Report 11 (Pink Book), 

3-27 . 

(5) Basis for Deletion (Related TMI Task, US!, or Other SEP Topic): 
' .· 

.usr A-3, A-4, A-5, "Westinghouse, Combustion Engineering, and 
Babcock and Wilcox Steam .Genera.tor Tube Integrity" (NUREG-0649) 

The definition of this topic and the references cited are covered by 
US! A-3, A-4, and A-5. The evaluation for US! A-3, A-4, and A-5 is 
identical to SEP Topic V~8; therefore, this SEP to~ic has been 
deleted.· · 

. - . . 
TOPIC: V-9 Reactpr Core Isolatio~.Cooling System·(BWR) 

···, {\ 

(1) Definition: 
. ;;1 

Reactor core isolation cooling (RCIC) has .not been classified.as a safety 
system. On GESSAR, for cert~in small breaks, GE asstimed ~redit for RCIC 
as a backup for HPCI. The staff required GE to reel ass ify the. RCIC system 
on the GESSAR 238 standard NSSS as a safety system. 

(2) Safety Objective: .. ,'• 

To ensure that the RCIC system i.s qualified as· a safety system where ·'credit 
is assumed in the safety analysis. · ..,. 

(3) Status: · 

GE has agreed to reclassify.RCIC as a safety system on the GESSAR docket. 
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TOPIC: V-10.A Residual Heat Removal System Heat ExchangerTube . .Fai'lures: 

(1) Definition: 

Residual heat removal (RHR) heat exchangers are designed to remove res'idual 
and decay heat so .that the reactor can be placed in a safe cold shutdown 
condition and to maintain core cooling following ~postulated loss-of
coolant accident. Some light-water reactors (LWRs) have a·pressure control 
system on the cdolihg water piping iystem ~hich maintains the pressure of 
the cooling water higher than the primary coolant pressure in the primary 
coolant side of the heat exchanger during plant cooldown operations. .A 
leak in the tubes could result in back leakage of coolant water into the' 
primary loop. Pressure in the. cooling water side is maintained higher 
than that in the ·primary· coo 1 ant side so tnat in the 'event of a tube 
failure there would be no leak~ge of radioactive flufds int6 the:envi~on
ment. Cooling water passing from the cooling water side of th~ heat 
exchanger into the primary coolant water could introduce impurities 
such as chlorides into the primary coolant system. 

(2) Safety Objective: 
;.·. 

To assure that ·impurities fro~ the cooling water system are· not introduced 
into the primary coolant.in the event of an RHR heat exhanger_tube .failure. 

(3) ··Status: 

Recently there have been several RHR heat exchanger tube failures at 
operating BWRs.· .This issue hasbeeh defined as a DO'R CategoryBTechnica:l'· 
Activity. 

.i. 

TOPIC: V.,.10.B Residual Heat Removal System Reliability 

(1) Definitfon: 

·, , . 

· .. ' 

In all current plarit designs, the residual he~t removal (RHR) ·system has 
a lower design pressure than the reactor coolant system (RCS). · In most 
current designs, the system is located outside of containment and is part 
of the emergency core' cooling system·. However, it i's possible for the.·· '; 
RHR system to have different design characteristics. For example, the 
RHR system might have the same design pressure as the RCS, or· be l ot-ated · 
inside of containment. The functional, isolation, pressure relief, pump 
protection, an~ test requirements for the ~HR system ar~ of concern in 
the safety rev1 ew of reactor pl ants. Three typ'es of RHR system· designs 
are defined in Branch Position RSB 5-1. · · · .. , 

On June 24, 1976, the Regulatory Requirements Review Committee approved a 
revision of Standard Review Plan, Section 5.4.7 requir{ng ~,capability to· 
go from hot to cold shutdown without offsite power and that all components 
necessary for cooldown from hot shutdown niust be designed to safety grade 
seismic I standards, and be operab 1 e from ~·the contra T room. System must 
be designed to meet the single failure criterion . 

Dresden 2 SEP A-41 •( 

. . ,, . . ,, ,, . 
', 

.···. 



(2) Safety Objective: 

To ensure reliable plant shutdown capability using safety-grade equipment. 

(3) Status: 

Because of vendor concern over the impact of the revision, a review was 
condLlcted of three PWR plants, and as a result of this review, the staff 
is proposing that Branch Position RSB 5-1 be modified but that the 

~.functional requirements be retained. 

(4) References: 

1. Standard Review Plan, Branch Technical Position RSB 5-1, 11 Design 
Requirements of the Residual Heat Removal System 11

. 

2. Standard Review Plan, Section 5.4.7 
3. Memorandum from E. G. Case, NRC, to L. V. Gossick, July 15, 1976. 
4. rSummary·of meeting September22, 1976, 11 Capability ToAchieve Cold 

Shutdown Using Safe·i:y Grade Systems and Equipment, 11 C. 0. Thomas, 
Docket No. STN-50-545, October 5, 1976. 

TOPIC: V-11.A Requirements for Isolation of High- and Low-Pressure Systems 

(1) Definition·: 

Several systems that have a relatively low design pressure are connected 
to the reactor coolant pressure boundary. The valves that form the inter
face between the high- and low-pressure systems must have sufficient 
redundancy· and interlocks to assure that the low-pressure systems are not 

··subjected to ~oolant pressures that exceed design limits. The problem is 
· complicated s i nee" under certain operating modes (for example, shutdown 
cooling and ''emergency· core. cooling .system injection), these valves _must 
open to assure adequate reactor safety. 

(2) Safety Objective: 

· ·To as.sure· that adequate measures are taken to protect l qw-.pressure systems 
. connected to the primary system from being subjected to excessive pressure 

which could-caLlse f~ilures and·in some cases potentially cause a loss-of
coolant accident outside of containment. 

(3) Status: 

·A preliminary ·review of.:a.representative operating plant of .each nuclear 
steam supply system vendor was undertaken. Each low-pressur~ system 
connected to the 'reactor.coolant pressure boundary and penetrating the 
containment was examined. The investigation of a few potential .areas of 
concerh:is continuing.;·· 
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TOPIC: V-11.B Residual Heat Removal System Interlock Requirements 

(1) Definition: 

The residual heat removal (RHR) system is normally located outside of 
primary containment. It is an intermediate pressure system (usually 600 
psi a)- and has motor-operated valve (MOV) is6lation valves connecting it 
to the- reactor co6lant System (RCS) .. If the RHR system were inadvertently 
~onnected to the-RCS while the RCS is at pressure, a loss-of-coolant acci
dent (LOCA) could result with a loss of all capability of core reflooding 
since the coolant inventory could be lost outside of containment .. To 
prevent inadvertent opening of the MOVs while the RCS is at pressure, ~n 
11 0PEN PERMISSIVE 11 interlock is provided. 

If the operator shuts only one of the isolation valves prior to pressurizing 
1the RCS, there ,is a single valve RCS pressure boundary. 

To ensure that both MOVs are shut during a startup and heatup, an 11 AUTO
CLOSURE11 interlock is provtded that closes the MOVs. 

(2) Safety Objective: 

To ensure that operating reactor plant~ are adequately protected from 
overpressurtzing the RHR system and potentially causing a LbCA outside.of 
containment. 

(3) · Status: 

Several PWR plants do not have the auto· closure feature on the RHR, and 
at least.one does not have the open permissive feature. Plants should be 
reviewed on a case-by-case basis factoring in (1) ASME Code safety valve 
setting and capacity, (2) interlocks, (3). closure time of ·MOVs, and (4) 
location of RHR. 

, (4) References: 

1. Proposed Branch Technical Position RSB-5-1, 11 Design Requirements of· 
the Residual Heat Removal System" 

2. Regulatory Requirements Review Committee Meeting No. 50, June 24, 1976 
3. 10 CFR Part 50, Appendix A, GOC 34 
4. Memorandum from J. Angelo to R. C. DeYoung, V. Stello, et al., NRC, 

Subject: 11 RP-TR Staff Meeting of February 13, 1974 Regarding- the 
Requirements on Shutdown Cooling Systems, 11 February 28, 1974 

5. Letter from R. Boyd, NRC, to C. Eicheldinger, Westinghouse Electric 
Corporation, November 12, 1975 

6. Letter from R. Boyd, NRC, to I. Stuart, General ·Electric Company, 
November 12, 1975 

7. Letter from R. Minogue, NRC, to J. 0. Geier,. Illinois Power Company, 
July 8, · 1975 

( 
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TOPIC: V-12.A Water Purity of BWR Primary Coolant 

(i) Definition: 

Review the prima·ry water monitoring ·and reactor water cleanup system capa
bilities, including· the water purity, to determine if the.maintenance_.of 
the necessary purity levels co·mplies with Regulatory Guide 1.56.' Review 
limits on quality control and defined provisions in the event of demineral
izer breakthrough. 

(2) Safety Objective: 

To assure that the water puri'ty level is 'acceptably low to minimize the 
potential for intergranul~r stress corrosion ~racking of austenttic 
stainless steel· piping in" the reactor coolant pressure boundary of BWRs, 
including assuring the impl~mentation of Regulatory Gu.ide 1.56_ .. ' 

(3) Status: 

Recommendations.for;sp'ecifying the use of additional conductivity measure
ments and monitoring at various locations, plus the use of pH and chloride 
measurements, have been submitted to the.Division of Standards Development 
to initiate a revision of Regulatory Guide 1.56, 11 Maintenance of Water 
Purity in Boiling Water Reactors, 11 dated June 1973. To date~ a generic 
review df operating BWRs has not been initiated and the current regula
tory guide has been implemented in the Technical Specifications of only a 
few operating plants. · 

( 4) Reference: 

Memorandum from R. E. Heineman, to R. B. Minogue, NRC, Subject: 11 Request 
for Revision of Regulatory Guide 1.56, 11 1973 . ; 

TOPIC: V-13 Waterhamm~r 
.. ~ ' 

(1) Definitiori~ · 

Waterhammer events have occurred in light water reactor systems .. Water
hammer events increase the probability of pipe breaks and could increase 
the consequences of certain events such as the loss~of-~odlant accident. 
Ttie types of water'hammer, the vulnerable systems·(for examp'le, cont'ain
ment spray, s.ervi ce wat'er, feedwater, and ste'am), and the sci.fety s i gnifi
cance of 'waterhamm~r have beeri identified and defined in a staff report 
of MaY 1977. ·· · 

(2) Safety Objective: 

To reduce the probability of waterhammer events that have the potential 
to lead to pipe ruptures in light-water reactor systems which ar~ rieeded 
to mitigate the' conseque~ce~ of accidents of that might increase the 
consequence~ o( accidents previously analyzed. . 
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(3) Status: 

Generic review is under way. On March 10, 1977, an interdivisional Division 
of Operating Reactors/Division of Systems Safety technical review group 
~as formed to investigate the waterhammer issue and to develop a program 
frir its ~ppropriate consideration in licensing reviews and for operating 
reactors. Consultant.work has been performed .by CREARE and Livermore Labs. 

(4) References: 

1. 11 Water Hammer in Nuclear Power Plants, 11 NRC Staff Report, June 1, 1977 
2. Wallis, G. B., P. H. Rothe, et al., 11 An Evaluation of PWR Steam · 

Generator. Water Hammer 11 (draft), CREARE Inc., February 1977 
3. Sl,ltton, S. B., 11 An Investigation of Pressure Transient Propagation 

in Pressurized Water Reactor Feedwater Lines 11 (preliminary), 
Lawrence Livermore Laboratory, April 15, 1977 

4 .. Of~ice of Nuclear Reacttir Regulation, NRR Technical Activities, 
Category A, Item 1, 11 Water Hammer, 11 May 1977 · 

(5) Basis for Deletion (Related TM! Task, US!, or Other SEP Topic): 

. US! A-1.,. 11 Water Hammer 11 (NUREG-0649) 

The ref~r~nces ~1ted in this topic were the precursors of USI A-1: 
The evaluation required for US! A-1 is identical to SEP To~ic V-13; 
t~erefore~ this SEP topic has been deleted. · 

TOPIC: VI-1 Organic Materials and Postaccident Chemistry 

(1) Definition: 

(~) Organic materials . 
The design basis for selection of paints and othe~ o~ganic materiils 
is not documented for most operating.reactors. Therefore, there is 
a need to .review the suitability of paints and other organic. materials 
used inside containment, including the possible interactions of the 
decomposition products of organi.c materials with engineered safety 
features.(such as filters). 

(b} .·. Postaccident chemistry 
Low pH solutions that may be recirculated within containment after a 
design basis accident (DBA) may accelerate chloride stress corrosion 

.. ·cr.acking which may lead to equipment failure or lo$S of containment 
·. integrity. Low pH may also increase the volatility of dissolved 

iodines with a resulting increase in radiological consequences. 

(2) Safety Objective: 

(i;);~ .Organic . niateri al s 
.~o assure that organic paints and coatings used inside containment· 
do not behave adversely during accidents when they may be. exposed to 
.high radiatiqn fields. In particular, the possibility of coatings 
clogging sump screens should be minimized. · 
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(b) Postaccident chemistry 
To assure that appropriate methods are available to raise or main~ 
tain the pH of solutions expected to be recirculated within contain
ment after a OBA. 

(3) Status: 

No work currently being done on this subject for operating plants. 

(4) References: 

1. Standard Review Plan, S~ctions 6.1.2 and 6.1.3 
2. Regulatory Guide 1.54, 11 Quality Assurance Requirements for Protective 

Coatings Applied to Water-Cooled· Nuclear Power Plants 11 

TOPIC: VI-2.A Pressure-Suppression-Type BWR Containments 

(1) · Definition: 

BWR pressure-suppression-type containments (for example, Mark I containment) 
are subjected to hydrodynamic loads during the blowdown· phase of a loss-of
coolant accident (LOCA). These loads have the potential for damaging the 
components and structures (wetwell, internal structures, restraints, supports, 
and connected systems) of the contatnment. During a rellef valve blowdown 
into the suppression pool, ·the wetwell (torus) shell and safety/relief 
valve restraints may be overstressed. The hydrodynamic loads were not 
explicitly identified and included in the design of the· Mark I pressure-
suppression containment. · 

(2) Safety Objective: 

To assure that the structural integrity of pressure-suppression pool con
tainments ,.is maintained under hydrodynamic loading conditions. 'It has 
been determined that the upward forces during the blowdown phase.follow
ing a LOCA'potentially cause ~he Mark I torus to be lifted, c~using fail
ure of connecting systems and supports and leading to los~ of the contain
ment integrity. Structural,modifications and/or changes in themode of 
operation might be necessary to assure adequate safety margins. 

(3) Status: 

Mark I containments are·corrently evaluated· in a two-step generic review 
program: The Short-Term Program (STP), completed May· 1977, has focused 
on the determination of the magnitude and significance of hydrodynamic 
loads. In the Long-Term Program (LTP), to be completed by late 1978, the 
design basis loads wi 11 be finalized and the capability of the containment 
to withstand the loads within the original design structural margins will 
be verified. This verification will be based in part on research results 
from NRC and industry sponsored programs. As a result of the STP ,.·the~~'::'...:'...:.. 
staff required that Mark I plants be operated with a drywell to wetwell 
differential pressure of at least 1 psi to reduce the vertical loads. In 
addition, some licensees have modified the torus support system for addi
tional safety margin. 
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(4) References: 

L. NUREG-0328, ·"Regulatory Licensing: Status Summary Report, 11 (Pink 
Book) - Generic Issues (April 1977) 
a. Mark I Containment - STP Technical ~pecifications 
b. _Mark I Containment Evaluation - STP 
c. Mark I Containment Evaluation - LTP 
d. Mark I. Safety/Relief Valve Line Restraints in Torus· 

2. Division of Operating Reactors, DOR Technical Activ.ities, Category A, 
April 1977 
a. Item 2, "Mark I Containment STP 11 

b. Item 3, "Mark I Containment LTPl1
• 

c. · Item 23, "Mark II Containment"· !'. 

3. Division of Operating Reactors, DOR Technica.l Activities, Category B, 
Item 12, "Assessment of Column Buckling Criteria, 11 May i977 

4. Division of Systems Safety, DSS Techn·ical Activities, Category A, 
Item 31, "Determination of LOCA and SRV Pool Dynamic Loads for Water 
Suppression Containments," April 1977 

(5) .Basis for Deletion (Related TMI Task, USI, or Othe-r SEP Topic): 

. USI. A-7, "Mark IContai nment Long-Term Program" · (NUREG-0649) 

Under this task,. a short-term·program that evaluated Mark I contain
ment has provided assurance that the Mark I contaihment system of 
each operating BWR facility would maintain its integrity a:nd func
tional capability during a postulated LOCA. A longer term program 
for BWR facilities, not yet licensed, is planned wherein the NRC 
staff will evaluate the loads,· load combi~ations, and associated 
structural acceptance criteria propo~ed by the Mark I Owners Group 
prior to the performance of plant-unique structural evaluations. 
The Mark· I Owners Group has initiated a comprehensive testing ~nd 
evaluation program to define design basis loads· for the Mark. I con
tainment system and to establish structural acceptance criteria which 
wi 11 assure margins of safety for the containment system which are 
equivalent to that.which is currently.specified in the ASME Boiler 
·and Pressure Vessel ·Code. Also included in:their program·is an evalua
tion of the need-for structural modifications and/or load-mitigation 
devices to assure adequate Mark I containment system structural safety 
margins. 

The long-term program for USI A-7 will assure that all plants with 
Mark I containments are abl~ to tolerate, without loss of function, 
the LOCA-induced hydrodynamic loads. 

The evaluation required by USI A-7' is identical to SEP Topic VI-2.A; 
. therefore·, this SEP. topic has been· deleted .. 

TOPIC.:,,.; V.I-2. B Subcompartment Analysis .. (;· 

r r ,-:--~., . 
(1) Definition: 

'· 
The rupture of a high energy line inside a containment subcompartment can 
cause a pressure differential across the walls of the subcompartment. In 
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the_ cas~ of a. rupture or" a PWR ~ai_n· coo.lant pi-pe. adjacent to the. reactor 
vessel, the subcooled blowdown produces pressure differenti~ls in the 
annulus between the reactor vessel and the s.hield wall and aiso within. 
the reactor vessel across· the core barrel. This asymmetric pressure dis
tribution generates loads on the reactor vessel support and on reactor 
vessel internals, on other equipment supports, and on subcompartment struc
tures which have not been analyzed previously for most operating reactors . 

.. 
(2) . Safety Objective: 

To assure that the reactor vessel supports, reactor vessel i~ternals, and 
other equipment supports and:subcompartment structures are designed with 
an adequ~te margin against failµre due to these loads .. The fail-ure could 
result in a loss.of emergency core cooling system·capability. 

(3) Status:·. 

The staff is revie~in~ th~ n~clear stea~ sµp~ly s~stem vendor and architett-
· engineer ·design codes used to ialculate the loa~s produced .by the asymmetric 
pressure distribution. Analyses have been completed for a limited number 
of operating plants. The W TMD code is approved. Bechtel, Gilbert, and 
United Engineering have submitted codes for review. 

(4), References: 

1.. NUREG-0328,. 11 Re.gulatory Li.cens.ing: .Status S~nimary .Report, 11 (Pink 
Book) - Generic. lss.ue, Item. 3-5,. 0 Asynim.etr:ic LOC_A Loads .- PWR, 11 

April 1977. . , : . . 
. 2. Division of Operati1Jg Reactors, DOR. Technical Activitie~, Ca"):ego.ry .A, 

Item 32, "Asymmetric· LOCA Loads (Reactor. Vessel Support Problem"), 11 
• 

April 1977 . . . . . 
3. Division of Systems Safety, DSS.Technical Activities, Category A, · 

Item 14, "Asymmetric Blowdown Loads on Reactor Vessel, 11 April 1977 
4. :.Division of.Project Management, DPM Technical .Activities, Category A, 

Item 2, "Reactor Vessel :Supports. (Asymmetric LOCA Loads From Sudden 
Subcoo led Bl owdown) , 11

; Apr.i l 1977 · 
.. ": 1 ,,· ' . ;. ,' 

(5) Basis for Deletion (Related TM! Task, US!, or Other SEP Topic): 

US! A-2, "Asymmetric Slowdown Loads on Reactor Primary Coolant 
System11 (NUREG-0649) 

The references cited in this topic were t~e precursors of.US! A-2. 
The evaluation required for·USI A-2 i~ identical to SEP Topic VI-2.B 
(see also SEP Topic Ill-:8.D); therefore, this SEP topic has been 
deleted. 

TOPIC: VI-2.C .Ice Condenser Containment· 

(1) Definition: 

Operating experience from the Q. C. Cook plant has indicated that sub~ 
:Hmation and melting .of ·ice causes a loss _of i.ce inventory and .related 
functional performance proble~s for the ice consenser system.· 
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(2) Safety Objective: -, 

To a.'ssure that a sufficient ice inventory. is ma:intained and· to .assure the 
· -t'Uncti onal performance of· the ice· Condenser system. ·. 

(3) ·status·:· - -. I' .; 

,• '. 

The results of the surveillance program for ice inventory and of the 
functional performance testing (for example, operation of ·vent doors) are 
periodically reviewed by the staff to determine whether the.surveillance 
frequenties should be ·increased or other action should be taken._--•· Recent 
sur.vei 11 ance testing.indicates that the ice '·inventory is. acceptab 1 e ·and 
that· the D. C. Cook plant can be operated safely fo~ the current fuel; 
cycle. CONTEMPT~4 _long~term ice condenser code is expected to .be· · 
completed by Edgerton, Germeshausen & Grier in October 1977. 

( 4) Reference: 

Division of Operating Reactors, DOR TechnicaLActivi.ties, Category B~: 
Item 53; "Ice Condenser Containments, 11 May _1977 

.·,·, 

TOPIC: VI-2. D Mass and Energy· Release. for. Postulated. Pipe Breaks_·· ·1 -

Inside Containment 

(1) Definition: 
:.:.·· r' 

Rev1ew the methods and assumptions of the mass.and energy release:model, 
including containment temperatures and pressure response,,that~were used 
~n-previousliperformed analyses of high-energy -l;ine_breaks inside 
cont'ainm·ent, ·including··the main-·steam line·break. · - ·- ·., 

(2) Safety Objective: ... · .. __;·; ::... . \ 

. ·:,.: ··?: .. ~ {: 
. "' '.~ 

To ·assure that: design basis tondi.tions (f:pr·,;example,. des.ign pressure and 
· tempera·ture) ··for ·the contafoment structure and- ·safety:--re lated .equjpment 
are adequate. Determine if the models us·ed:. in the earlier. analyses provide 
adequate margins of safety when compared with the assumptions and models 
for current analytical·:tec.h_niql,J~s,_ · .. " · - - . . _ ... - -

(3) Status:: . } ~ . ' 
,•: 

. ' ' :·: '•· ., . . 

Mass and energy release models, including cont-~i·n~ent'' ~e-spon·s:e niodels, 
_ are· being reassessed to determine the degree Of conservatism .in: the pre

·dictibri of the ·containment pressure and temp·erature .tr.an.s.ie.nt resulting 
from a PWR ma:in steam line break.- --App:licat1ion oLtho'semode.ls .. to' operating 
plants is contingent on the results of this reassessment. Ma_ss: .and energy 
release models for operating BWR plants are considered in the Mark I Long-
Term Program and other BWR review efforts:·,·;_ .,. _1 

( 4) References: 

I.· Division of Operatin·g Reactors, DOR Technical .Activit}es,_. Category B, 
>:'·:.,.May 1977.: ': - . -· ~ _ · · ; ... ., _ 
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a. Item 1, 11 Pipe Break Inside Containment 11 

b. Item 2, 11 Mass and Energy Release to Containment11 

2. Division of Systems Safety, DSS Technical Activities, Category A, 
April 1977 
a.. Item 7, 11 Pipe Rupture Design Criteria11 

'b. Item 29, 11 Main Steam Line.Break Inside Containment11 

3. Division of Systems Safety, DSS Technical Activities Report, Item 
I-C.B.l, 11 Mass and Energy Release to Containment,n December 1975 

TOPIC: VI-3 Containment Press\.ir~ and Heat Removal Capability 

(1) Definition: 

The temperature and pressur~ conditions inside contai~ment due to a 
postulated loss-of~coolant ~ccident (LOCA), ~ain steam line or feedwater 
line break depend on the effectiveness of passive heat sinks and active 
heat. removal systems (for ex~mple, containment spray system). 

(2) Safety Objective: 

To assure that the· maximum temperature and pressure following a LOCA, 
main steam, or feedwater line break have been calculated with conservative 
assumptions and to assure that the passive heat sinks and active heat 
removal systems provide the full heat removal capability required.to main
tain the pressure and temperature below the design pressure and temperature 
of the containment, of safety-related equipment; and instrumentation inside 

, containment. · 

(3) Status: 

The modified CONTEMPT computer code properly accounts for the condensation 
of superheated steam on containment passive heat sinks .. The effects on 
the design temperatures within the containment are being studied for plants 
under licensing review. 

(4) References: 

1: Standard Review Plan, Section 6.2.1.1.A 
2. Division of Systems Safety, DSS Technical Safety Activities Report, 

December 1975 
3. Divjsion of Operating Reactors, DOR Technical Activities, Category B, 

It~m 62, 11 Effective Ope rat i9n of Containment Sprays. in LOCA, 11 ·May 1977 

TOPIC: VI-4 Containment Isolaiion System 

(1) Definition': 

Isolation provisions of fluid syste~ of· nuclear power plants limit the 
release of. fission products from the containment' for postulated pipe 
breaks inside containment and thus prevent· the uncontrolled release ~f 
primary system coolant• as a result of postulated pipe ·breaks outside 
containment~ This must be )ccomplished without endangering the perform
ance of postaccident safety systems. ·Review the primary containment 
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isolation prov1s1ons, in particular, the containment sump lines and fluid 
systems penetrating containment. Review the design bases for containment 
ventilation system isol~tion valves to determine potential releases from 
the containment. Review the ~ontainment purge mode during normal operation 
with respect to various accident scenarios and consequences including 
operation of containment purge valves, closure times, and leak tightness. 

(2) Safety Objective:. 

To assure that the primary containment isolation prov1s1ons meet the require
ments of 10 CFR 50, Appendix A, General Design Criteria 54 through 57. 
Some of the operating plqnts may have too few or too many isolation pro
visions. Containment purging during normal operation in PWRs has raised 
a concern regarding the ability of the ventilation system isolation valves· 
to close upon receipt of an accident signal. The use of resilient sealing 
materials in conjunction with the cycling -Of these valves has resulted in 
an increased degradation in the leakage integrity of the valve seats. To 
assure the adequacy of the maintenance and repair schedule to maintain 
the leakage integrity of the valves for the service life of the plant. 
To assure that containment purge operations will not adver~ely affect the 
consequences of postulated accidents. 

(3) Status: 

The functional performance of the Sl.Jmp lines and emergency core cooling 
systems is bei~g reviewed in conj~nction ~ith the Appendix K sub~ittals. 
Implementation criteria are being developed t6 apply th~ requirements of 
Branch Technical Position csa 6-4 to containment purging practices and to 
improve the leakage integrity of ventilation system isolation valves. 

(4) References: 

1. 
2. 
3. 

10 CfR Part 50, Appendix A, GDC 54 through 57 
Standard Review Plan, Section 6.4~2 
Standard Review Plan, Branch Technical Posi~ion 
Purging During iformal Plant Operations 11 

TOPIC: VI-5 Combustible Gas Control 

(1) Definition: 

.,-
·' 

CSB 6-4, 11 Contai nment 

Review the combustible gas control system to Qetermine the capability of 
the system to monitor the ~ombustible gas concentration in the containment, 
to mix combustible gases within the containment atmosphere, and to maintain 
combustible gas concentrations below the combustion limits (for example, 
by recombination, dilution, or purging). For facilities which share 
recombiners (portable) between units or sites, determine that the recom
biners can be made available within a suitable time.· For facilities-which 
utilize purging as a primary means of combustible gas control~ de~e_rmine 
.;the, r.adi o 1 ogi ca 1 consequences of the system operation. Reeva 1 uate hydrogen 
production and accumulation analysis to consider (1) reduction of· Zr/water 
reaction on the basis of five times the Appendix K calculation amount and 
(2) potential increases in hydrogen production from corrosion of metals 
inside containment. ' 
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(2) Safety Objective: 

To prevent the formation of combustible gas explosive concentrations'in .. 
the containment or in lotalized regions within containment, following a 

. postulated .atcident; to assure that the radiological consequences of the 
system.operation are acceptable. 

(3). Status: 
' • • • I 

Proposed 10 CFR 50.44 would permit a BWR licensee to propose an alternate 
combustible gas control system in lieu of inerting. Four such proposals 
for containment atmosphere dilution systems are currently under review, 
and the COGAP II computer code is being revised to pe~form the syste~ 

... eyaluations. · 

( 4) . :·Ref e.rer,lces: .... •' 

:· · .. 

(5) 

1. . :.Propos~d ru_le 10 CFR'..Pa··~t so .• $ect:ion 50.44 
2 ... Division· of Ope_ratin,g.;Re?ctors,, DPR Te.chnical. Activit.ies,..Category A, 

Item 8, "Containment Purge During Normal Operation," April 1977 
3. Division of Operating Reactors, DOR Technical Activities, Category A_, 

Item 14, 11 Inerting Requirements/CAD," April 1977 
4. _Standard Review Plan, Branch Te,chnical Position CS.B 6:-2, ·"C:ontrol of 

Combust_ible Gas Concentrations_ in Containm_ent Following a Loss of 
. Coo 1 ant Accident" , , . . · 

5. Standard Review Plan, Section 6.2.5 

Basis for Deletion (Related TM! TASK, US!, or Other SEP Topic): 

(a) TM! Action Plan Task ILB:7, "Analysis of Hydrogen Control" 

: '~ 

(NUREG-0660) . . . 
,·, .. 

As a result o~TMI Ta~k Jl.B.7, short- and long-term rulemaking to 
amend 10~ CFR 50. 44 .has_, been initiated. . The short-term rul emaki ng 

· .. (interim rule) requjre$.:·that .all Mar:k_ I a_nd Mark H co.ntainments be 
inerte~. It also. requi~es that the owners of all plant~-with other 
containments perform cert~in analyses of accident scenarios i;1volving 
.-hyd~ogen rele~ses and furnish the staff with a proposed approach for 
mitigating these. hydrog~n releases. 

The longer-term rule~aking will address both degraded core _and· 
melted core issues. In the area of hydrogen control, it win pre
scribe requirements that are. appropriate for,- operating_ .. plants_. as 

·.·well as ·for· plants ·Under construction .. 
, ... 1'..1 

: , .· ... (b) . USLA-48, ·"Hydrogen· Control .Measures and -Effects of Hydrogen Burns 
on. Safety Equipment!' (NUREG-0705) 

u·~der, US! A-48, ~- Task .. Action Plan' has been. defined and_ is being 
developed ~hat encomp~sse~ the ~oncerns in the Definition and ~be 
Safety Objective of SEP Topic VI-5. 

The evaluation required by TM! II.B.7 and US! A-48 is identical to 
SEP Topic VI-5; therefore, this SEP topic has been deleted. 
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TOPIC: VI~6 Containment Leak Te~ting 

(1) Definitian: 

'•. 

Certainrequirements of primary reactor containment leakage testing for 
water-cooled power reactors as described in Appendix J to 10 CFR Part 50 
(issued February 1973) have been found to be conflicting, impractical for 
implementation, or subject to a variety of interpretations. Review.the 
primary reactor containment leak testing program f.or operating nuclear 
plants. · · 

(2) Safety Objective: 

To assure that the containment leak testing program provides a conserva
tive assessment of the leakage rate through individual leakage barriers 
and to assure that proper maintenance and repairs are conducted during 
the service life of the containment. The testing acceptance criteria are 
established to ensure that containment leakage following a·postulated 
accident will not result in offsite doses exceeding 10 CFR 100 guidelines. 

(3) Status: 

A generic revie~.for compli~nce with Appendix J and the revi·ew Qf requ~~ted 
ex~mptions to .the n~gulation is currently underway: Proposed revisions; 
to Apperiai~ J to improve the testing requirements ar~·under development. 

( 4) References: 

1. 10 CFR Part ~o. Appendix J 
2. 10 CFR.Pari 50~ App~ndix·A, GDC 52 ~nd 53 
3. NUREG-0328, "Regulatory Licensing: Status Summary Report" (Pink Book), 

G~neric ~ssue 3-10, 11 Contai.nment Leak Testing-. Appendix J;" April 1977 
4. Dfvisfon of Op~rat.ing Reactors, DOR Technical Activiti~s, Category'. B, 

Item.33, "Containment. Leak Te~tihg Requirements.~'. Mayl9Z7 '.:,. 
5: Division of Systems Safety, DSS Technical Activities, Category A,'~ 

Item 30, "Containment Leak Testing, 11 April_ .197.7 .. 

TOPIC: VI-7.A.l Emergency Core Cool.ing System Re.evaluation To.Account for 
Increased Reactor V~ssel Upper·Head·Jemperature. 

(1) Definition: 

. Loss~of-.co..olant accident .(LOCA) analyse$ for all. Westinghouse reactors 
· wer·e conducted assuming that the. water.in the upper head region of the 

··reactor vessel was the same as the inlet water temper~ture because of a 
bypas~ flow .from the downccimer to the upper head. Temperat~re measurements 
m~de by Westinghouse indicate .that the· actual t.~mperature ·.of the upper 
h~a·d fluid- exceeds cold leg t~!Tlperat1,Jre by 50 t.o .75% o_f t~e difference 
between hot leg and cold leg (inlet) temperature. All .operating reactors 

'were -required to resubmit LOCA anal,yses using hot -leg-temp.era·ture for the 
.upper he~d -volume. 

: -~.. ·~ . ~ . - ~~=-=-=----

'·· 
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(2) Safety Objective: 

To· provide revised LOCA analyses with correct upper head temperatures to. 
assure that peak clad temperature limits are not exceeded. 

(3) Status: 

Revised analyses have been received from all Westinghouse plants. All 
but three have been reviewed and approved. 

TOPIC: VI-7.A.2 Upper Plenum Injection 

(1) Definition: 

Emergency core cooling system (ECCS) evaluation of Westinghouse two-loop 
plants was performed assuming~that low pressure pumped injection is 
delivered directly to the lower plenum. However, ECC cool~nt is delfvered 
directly into the upper plenum. Interaction of the cold injection wat~r 
with the steam exiting from the core during refill and reflood and the 
heat transfer effects during'the downward passage to the lower plenum have 
not been-adequately considered. 

(2) Safety Objectiv~: 

To provide assurance that existing analyses with Westinghouse two-loop 
plants are acceptable either.by showing that.the present analyses are 
conservative, or by developing a new ECCS model which considers upper 
plenum injection. 

(3) Status: 
.• 1'· • 

. The staff met with the licensees and'Westinghouse on January 11 and 26, 
1977. The staff request~d that the licensees formally submit the infor
mation presented at the January 26, 1977 meeting. Two Westinghouse reports 
have been received to date.·· ... Th~ staff is continuing to eva 1 uate. the problem. 
Research requested .by the OffJce· of Nuclear Reactor Regulation and performed 
by the Office of Nuclear Reg.ulatory Research in the semiscale facility 
prov.i ded basis for eva 1 uat ion.··: 

TOPIC: VI-7.A.3 Emergency Core Cooling System Actuation System 

(1) Definition: 

Review the emergency core cooling sys.tern (ECCS) actuation system with 
respect to the testability .of operability and performance of indiv.idual 
active components of the systemand·of the ·entire system a3 a whole under 
conditions as clo$e to the design condition as practical. 

(2) Safety Objective: 

To assure that all ECCS co~ponents (for example, valves and pumps) are 
included in the component and system test. To assure that the frequency 
and scope of the periodic testing are adequate and meet the requirements 
of General Design Criterion 37. 
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(3) Status: 

New applications (construction permit and operating license) are reviewed 
in accordance with the Standard Review Plan and the references listed 
below. No specific activity for operating reactors is in progress. 

(4) References: 

1. Regulatory Guide 1.22, 11 Periodic Testing of Protection System Actuation 
Function 11 

2. Standard Review Plan, Branch Technical Position EICSB-25, 11 Guidance 
for the Interpretation of General Design Criterion 37 for Testing 
the Operability of the Emergency Core Cooling System as a Whole 11 

3. 10 CFR Part 50, Appendix A, GDC 37 

TOPIC: VI-7.A.4 Core Spray Nozzle Effectiveness," 

(1) Definition: 

Core spray systems are designed with a nozzle or a set of nozzles arranged 
above the core in such a way that, following a LOCA, a spray of water will 
be distributed over the top of the core so that each fuel bundle will 
receive a specified minimum flow which will provide adequate core cooling. 
Recent test data for a single nozzle in a steam environment noted partial 
or complete collapse of the spray cone and/or a shift in the direction of 
spray. These-.effects were not included in earlier full scale spray tests 
·in air. 

(2) Safety Objective: 

To assure adequate spray cooling following a LOCA. 

(3) Status: 

The NRC has reviewed arid accepted spray system performance for muH\iple 
·nozzle spray systems, but has not accepted.·spray systems .with. a single 
overhead spray nozzle. Recent tests in Florida on the Big Rock- Point , 
spray nozzle indicate incomplete core. coverage. As a result of these 
tests, NRC is requesting further testing by GE of multiple spray nozzles. 

( 4) References: 

1. Letter from K. Goller,-NRC, to operating reactor branch chiefs, 
Subject: 11 Generic Issue - Effects of Steam Environment on Core 
Spray Distribution for Non-jet Pump BWRs, 11 December 7, 1976 

2. General Electric, GE Topical Report NED0-10846, 11 BWR Core Spray 
Distributiori 11 

'. l • j. -· -
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TOPIC: VI-7.B Engineered Safety Feature Switchover From Injection to 
Recirculation Mode (Automatic Emergency Core Cooling System 
Realignment) 

(1) Definition: 

Most PWRs require operator action to realign emergency core cooling (ECC) 
systems for the recirculation mode following a LOCA. 

We have been requiring, on an ad hoc basis, some automatic features to 
realign the ECCS from the injection to the recirculation mode ·of operation. 

(2) Safety Objective: 

To increase the reliability of long-term core cooling by not requ1r1ng 
operator action to change system realignment to the recirculation mode. 

(3) Status: 

A draft Branch Technical Position has been prepared which covers both ECC 
and containment spray systems. The proposed position is awaiting review 
by the Regulatory Requirements Review Committee. 

(4) Reference: 

American National Standards Institute, Draft ANSI Standafd·N 660, ''Proposed 
American National Standard Criteria for Safety-Related Operator Actions" 

TOPIC: VI-7.C Emergency Core Cooling System (ECCS) Single-Failure 
Criterion and Requirements for Locking Out Power to Valves, 
Including Independence· of Interlocks on ECCS Valves 

(1) Definition: 

The physical locking out of electrical sources to specific motor-operated 
valves required for the engineered safety functions of .ECCS has been .. 
required, based on the assumption that a spurious electrical ~ignal at an 
inopportune time could activate the valves to the adverse'position; for 
example, closed rather than open, or opened rather than closed.· There is 
some concern that interlock circuitry on ECCS valves may not be independent 
such that a single failure of an interlock due to equipment malfunction 
or operator error could defeat more than one interlock and cause the valves 
to be cycl~d to·the wrong position. - · 

(2) Safety Objective: 

To ensure that all power-operated valves which could affect emergency core 
cooling (ECC) system performance by being in the wrong position have power 
removed except when in use. This will ensure that ECC systems are not 
defeated by having a valve in the wrong position. 

(3) Status: 

The staff plans to reconsider EICSB BTP-18 and RSB BTP-6-1. 
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TOPIC: VI,..7 .. C.1 Appendix K--Elect.rical Ins.trumentation .and Control. 
Re-:revi ews · 

(1) Definition: 

During the Appendix K reviews of some facilities initially c6nsidered, a 
detailed electri~al instrumentation and control. review was not: performed. 
Re-review the modified ECCS of these facilities to confirm t~at it is 
designed to meet the most limiting single failure. 

(2) Safety Objective: 

To assure that the modified ECCS is designed to meet the most limiting 
(design basis) single failure. 

(3) Status: 

No current activity in the Division of Operating Reactors. 

(4) References: 

1. Regulatory Guide 1.6, 11 Independence .Between, Redundant Siandby (Onsite) 
Power Sources and Between Their Distribution Systems 11 

2. Institute of Electrical and Electronics Engineers, IEEE Std. 308, 
11 Standard Criteria for Class IE Electric Systems for Nuclear Power· 
Generating Stations:~' . 

TOPIC: VI-7.C.2 Failure Mode Analysis (Emergency Core Cooling System) 

(1) DeJinition:. 
'" Failure modes and effects 'critical.ity analyses (FMECA) would be conducted 

for the purpose of systematically determining potential single fail·ures 
in emergency core cooling (ECC) systems. 

(2) Safety Objective:. 

To qetermine if single failures ex.ist i.l):ECC system as an.aid i.n .~.ssess
i:ng :overa 11 p 1 ant safety. . , 

(3) .status: 

''t 

FMECAs have been conducted on the hydraulic portion of ECC sy~tems of 
representative plant types. In addition, single-failure ·analyses.were 
performed on each plant as a part of the required Appendi~ K analysis 
except for those plants with stainless steel clad cor~s. · -·· ' 

., ... 
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TOPIC: VI-7.C.3 Effect of PWR Loop Isolation Valve Closure Durin~ a 
Loss~of-Coolant Accident on Emergency Core Cooling System 
Performance 

(1) Definition: 

Some PWRs are equipped with loop isolation valves. The effect of spuri
ous closure of a loop isolation valve during a LOCA has never been ana
lyzed. To ensure emergency core cooling system (ECCS) performance, power 
in some cases has been removed from loop isolation valves to prohibit 
spurious closure. 

(2) Safety Objective: 

To assure that all plants with loop isolatiun valves have power removed 
during operation, or that other acceptable measures are taken to preclude 
inadvertent closing. 

(3) Status: 

In most cases power has been removed from loop isolation valves, and this 
is confirmed as·part of staff ECCS performance evaluations. This has not 
been confirmed for all plants with loop isolation valves. 

TOPIC: VI-7~D Long-Term Cooling Passive Failures (for example, Flooding of 
Redundant Components) 

(1) Definition: 

The General Design CrHeria require that the emergency core.cooling sys
tems {ECCSs) shall be capable of providing adequate cor~ cooling following 
a loss-of-coolant accident, assuming a sin~le failure iri emergency core 
cooling systems. The staff assumes the single failure to be eith~r an 
active failure ~uring the injection phase, or an active.or passive fail
ure during the _long-term recirculation phase. The physical layouts of 
engineered safety feature pumps and components on some pressurized water 
reactors make them vulnerable to flooding that might resijlt from passi~e 
failures in sy~tem pipi~g. Protection for pipe tracks or ruptures is not 
required·because of the low probability of occurrence during the ECts 
recirculation ·mode. · 

(2) Safety Objective: 

·ro provide for increased reliability of ECCSs by assuring. that passive 
failures will not cause flooding and failure of ECCS valves and equipment. 

(3) Status: 

Issue identified by Fluegge in letter to Rowden, October 24, 1976. Staff 
response was prepared which concluded that 11 

••• consideration of this':is?Ue. 
does not warrant revis'i dns to any existing licenses or changes in pres~nt 
priority for addressing the treatment of passive failures subsequent to a 
LOCA. 'ECCS passive failure criteria being implemented by the staff 
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require considerations of additional leakage but not pipe breaks beyorid. 
the initiating LOCA. 11 

(4} Reference: 

-NUREG-0138, "Staff Discussion of FifteenTechnical Issues Listed in 
Attachment to November 3, 1976 Memorandum From Director, NRR, to NRR 
Staff, 11 Issue No. 7, "Passive Failures Following a Loss-of-Coolant 
·Accident, 11 December 1976 

TOPIC:· VI~7.E Emergency Core Cooling System Sump Design and Test for 
Recirculation Mode Effectiveness 

(1) Definition: 

Following a loss-of-coolant accident in a PWR, an emergency core cooling 
system (ECCS) automatically injects water into the system to maintain core 
cooling. Initially, water is drawn from a large supply tank. Water 
discharging from the break and containment spray collects in the contain
ment building sump. When the supply tank has emptied to a predetermined 
level, the ECCS is switched from the 11 injection 11 mode to the "recirculation" 
mode. Water is then drawn from the containment building sump. 

ECCSs are required to operate indefinitely in this mode. to provide ·decay 
heat removal. Certain flow conditions could occur in the sump; which 
could cause pump failures. These include entrained air, prerotation or 
vortexing, and losses leading to deficient net positive suction head. 

(2) Safety Objective: 

Tci confirm effective-operation of ECCSs in the recirculation mode. 

(3) Status: 

Confirmation through preoperational testing is now required on all ~on
struction permits. Staff has been accepting scaled tests in lieu of 
preoperational tests at the operating-license stage. Some plants have 
required modification to achieve vortex control. 

(4) Reference: 

Regulatory Guide 1. 79, "Preoperational Testing of Emergency Core· 
Cooling.Systems for Pressurized Water Reactors, 11 (paragraph b(2)) 

(5), Basis for Deletion (Related TMI Task, USI, or Other SEP Topic): 

USI A-43, "Containment Emergency Sump Reliability" (NUREG-0510 
and NUREG-0660) 

The definition of this topic and the references cited are covered by 
USI A-43. The evaluation for USI A-43 is identical to SEP Topic 
VI-7E; therefore, this SEP topic has been deleted. 
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TOPIC: VI-7.F Accumulator Isolation Valves Power and Control System Design 

(1) Definition: 

For many loss-of-coolant acciderits, :the performance of the ECCS in PWR 
plants depends upon the proper functioning of the accumulators. The 
motor-operated isolation valve, provided between the accumulator and the 
primary system, must be considered to be 11 operating bypass 11 (IEEE 279'-1971) 
because, when closed, it prevents the accumulator from performing the 
intended protective function. The motor~operated isolation valve should 
be designed against a single failure that can result in a loss of capability 
to perform a safety function. 

(2) Safety Objective: 

To assure that the accumulator isolation valve meets the 11 operation bypass 11 

requirements of IEEE 279-1971, which states that the bypass of a protective 
function will be removed automatically whenever permissive conditions are 
not met. To assure that a single fai1ure in the electrical system or 
si.ngle operator error cannot result in.the loss of capability of an 
accumulator to perform its safety function.. · 

(3) Status: 

·· ,Staff (.positions listed below ·are implemented on new applications. No 
systematic review program for operating reactors exists. · 

,,/ 

(4) References: 

1. Institute df Electri~al ~nd.Electronics Engineers, IEEE Std. 279-1971, 
11 Criteria for Protection System for Nuclear Power Generating Stations 11 

2. Standard Review .Plan, ~ranch Tech.nical.Position EICSB-4; 11 Requirements 
on Motor-Operated Valves in the ECCS Ac~omulator Lines~ 

3. Standard Review Plan, Branch Technical Position EICSB-18, 11 Application 
of Sirigl~:Failure Criteria to Manually-Controlled Electrically Operated 

.Valves 11 
· 

TOPIC: VI-8 Control Room Habitability 

(1) Definition: , .. 

Control rooms in operating plants may not fully comply-with General Design 
Criterion 19. This review should include, but not be limited to, analysis 
of the control room air infiTtration·rate, ventilation system isolability 
and filter efficiency, shielding, emergency breathing apparatus, short 
distance atmospheric_ dispersion,,"operator· radiation exposure,· and onsite 
toxic gas storage proximity. 

(2) Safety Objective: 
I' i·• 
,1 '! 

·To assur~ that the plant b~erators·can safely remain-in the control room 
to manipulate the plant controls after an accident. 
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(3) Status: 

The Division of Operating Reactors now reviews control room habitability 
in operating plants when related licensing actions (for example, ·assessment 
of BWR containment air dilution system post-LQCA radiolo~ical impact) 

.,·1require it: :-The.Division of .Site Safety and Environmental Analysis has a 
: r·~ technical assistance contract with the National Bureau of Standards to 

measure the control· room air infiltration rate. at a few operating plants. 
· These measurements wi 11 be used .. to gauge the conservatism of the assumed 
.air infiltration rates currently used by NRC. Some reviews are now in 
progress for plants we have reason to believ~ do not meet General Design 
Criterion 19 (San Onofre Nuclear Generating Station Unit 1, Vermont Yankee, 
St. Lucie). 

(4)· References: .. 

1 .. Standard Review Plan,~Section 6.4 
l. 10.CFR Part 50, Appendix A, GDC 19 
3. Murphy;.K. G., and K; M. Campe, '.'Nuclear Power Plant Control Room 

Ventilation System Design for Meeting General Criterion 19, 11 .in. 
Proceedings of the Thirteenth AEC Air Cleaning Conference, August 
1974 

4. Regulatory Guide ·l.78, 11 Assumptions for Evaluating the Habitability 
of a Nuclear· Power Plant .Control Room-During a Postulated Hazardous 
Chemi ca 1 Re 1 ease 11

• · 

. 5. Regulatory Guide 1.95, Rev. 1, 11 Protect.ion of ·Nuclear Power Plant 
Control Room Operators Against an Accidental ·chlorine Release 11 

(5)· Basis for Deletion (Related TM! Task,· USI,.or-Other SEP Topic): 

··. · TMI ·8ction Plan· Task Ill;D~3.4, 11 C.ont~ol Room Habitability 
Regui rements 11

. ·(NUREG-:0737) '· 
. ~ ! 

The review criter1a required by Task IILD.3.4 (NUREG-0737, pp. 3..:197) 
are identical to the .review criteria specified i.n the Definition.and 
References of SEP 1opif VI-8;. therefore, this SEP topic h~s bee~ 
deleted. 

TOPIC: VI-9 Main Steam Line Isolation Seal,System (BWR) 

( 1:) Def i nit i o ri: :,.;, ·. ·r, 

~ ... _ -~ ,1 .". ~-"~,~ 

Operaiing exp~rie~ce has.indicated ihat th~r~·is·a relatively high fa~l
ure rate and variety of .. failure modes .for: components of the main steam 

1isolation.vaJve. leakage control system,inicertaia operating BWRs: 

(2) Safety Objective: 

To assure that leakage rate limits are not exceeded and the ~~sultlng · 
-.·calculated offsite doses do not exceed·lO ·CFR Paft ·100 guidelines using 

the staff's assumptions. 
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(3) Status: 

Experience from surveillance testing as reported in recent licensee event 
reports is compiled by the Division of Operating Reactors to serve as a 
basis for i dent i fyi ng design improvements and for preparing recommendat·i ons 
for future revisions to Regulatory Guide 1.9~. 

( 4) References: 

1.. Division of Operating Reactors, DOR Technical Activities, Category B, 
11 Main Steam Line Leakage Control System, 11 May 1977 

2. Regulatory Guide 1.96; 11 Design of Main Steam Isolation Valve Leakage 
Control Systems for Boiling Water Reactor Nuclear Power Plants 11 

3. Standard Review Plan, Section 6.7 

TOPIC: . VI-10.A Testing of Reactor Trip System and Engineered Safety 
Features, Including Response-Time Testing 

(1) Definition: 

Review the reactor trip system (RTS) and engineered safety features (ESF) 
test program to verify RTS and ESF operability on a periodic basis and to 
verify RTS and ESF response time. 

(2) Safety Objective: 

To assure the operability of the RTS and ESF, on a periodic basis, including 
verificatiori of sensor response times. To ensure that the RT£ and ESF 
test program demonstrates a high degree of availability of the systems 
and the response times a·ssumed in the accident analyses are within the 
design specifications. 

(3) Status: 

The test program of the RTS and ESF of new license applications is reviewed 
in accordance with the Standard.Review Plan, including applicable Branch 
Technical Positions. Scim~ licensees have agreed to perfdfm response-time 
measurements. Operability testing is probably performed, in one form or 
another, for most licensees of operating rea~tors. 

( 4) References: 

L · Standard Review Plan, Branch Technical Position EICSB-24, 11 Testing 
of Reactor Trip System. and Engineered Safety F.eature Ac tu at ion .System 
Sensor Response Ti mes II· ,1, 

2. Me1T1oranqum from V. Stello, NRC, to V. A. Moore, Subject: "GESSAR 
Second Round of Questions No .. 2 and No. 9, II October 12, 1973 

3. ,Regulatory Guides· . . . , 
1.22, 11 Periodic Testing of Protection System.Actuatior:i .Functions 11 

•. 

1:105, 11 instrument Setpoints 11 
. • 

1.118, 11 Periodic Testing of Electric Power and Protection Systems·11 
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TOPIC: VI-10.B Shared Engineered Safety Features, Onsite Emergency 
Power, ~nd Service-Systems for Multiple Unit Stations 

(1) Definition: 

The sharing of engineered safety features (ESF) ·systems, including onsite 
emergency power systems, and service systems for a multiple-unit facility 
can result in a reduction of the number and of the capacity of onsite 
systems to below that which normally is provided for the same number of 
units located at separate sites. Review these ihared systems for multiple
unit stations. 

(2) Safety Objective: 

To assure that: (1) the interconnection of ESF, onsite emergency power, 
and service systems between different units is not such that a failure, 
maintenance, or testing operation in one unit will affect the accomplish
ment of the protection function of the systems(s) in other units; (2) the 
required coordination between unit operators can cope with an incident in 
one unit and safe shutdown of the remaining units(s); and (3) system over
load conditions will not arise as a consequence of an accident in one unit 
coincident with a spurious accident signal or any other single failure in 
another unit. 

(3) Status: 

A systematic review of shared ESF, onsite emergency power, and service . 
systems .for operating -multiple-unit stations is. not being conducted. The 
EICS.B Branch Technical Position is applied in the review of new licensee 
applications. 

(4) References: 

1. Standard Review Plan, Branch Technical Position EICSB-7, "Shared 
Onsite Emergency Electric Power Systems for Multi-Unit ·StatiOns" 

2. Regulatory Guide1:a1, "Shared Emergency and Shutdown Electric 
·.Systems for Multi-Unit· Nuclear P.ower Plants'.' · 

TOPIC: VII-1.A Isolation of Reactor Protection System From Nonsafety 
Systems, Including Qualification of Isolation Devices 

(1) Defi nit fon: ,. 
Nonsafety systems generally. receive control signals from the·reactor pro
tection system (RPS) sensor current loops. The nonsafety sensor circuits 
are required to have isolation devices to ensure the independence of the 
RPS channels. Req8irements for the design=and qualificatiori df i~o1ation 
devices are quite specific. Recent operating experience h~~ sho~n that 
some of the earlier isolation devices ot arrangem~nts at ciperating plants 
may not be effective. · 
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(2) Safety Objective: 

To veri·fy that operating reactors have RPS designs which· provide effective 
and qualified isolation of nonsafety systems from safety systems to assure 
that safety systems will function as required. 

(3) Status: 

A limited generic review of isolation device.s is being performed by the 
Division of Operati~g Reactors as part of a followup on LER No. 76-42/IT 
for Calvert Cliffs Unit 1 (TAC ~696). This limited generic review should 
be complete by August 1, 1977. 

(4) References: 

1. Licensee Event Report No: 76-42/IT, Calvert Cliffs Unit 1 (Technical 
Assignment Control ·(TAC) No. 6696) 

2. Standard Review Plan, Section 7.2 

TOPIC: VII-LB Trip Uncertainty and Setpoint.Analysis Review of 
Operating Data Base 

(1) .Definition: 

As a result of Issue.No. -13.in NUREG-0138 (Ref. 1) the stat~ is c6nducting 
a survey of plants at the operating-license stage·of review to more 
specifically identify the margin between actual allowab_le trip ·parameter 
limits (from safety analyses standpoint) and ·actua·1 reactOr protectfon · 
system (RPS) set.points specified in the Technical Speci1ications; To 
clearly identify the setpoint margins, both the ultimate allowable and·: 
the specified nominal setting will be identified in the Technical 
Specifications. · 

(2) Safety Objective:_ 

To assure t_hat the margins pet.ween the aliowable tri.P ·parameters· a_n~ the 
actual RPS ~et~oints are adequate and properly ideritified. 

(3) Status:· 

Implementation letters have been ·sent to the curre~i applicants for 
operating licenses. The Technical Specifications for operating reattors 
are only being changed to include both values if a p~rticular plant is 
converting to Standard Technical Specifications. ·· · 

( 4) References: 

_L NUREG-0138, "Staff Discussion of Fifteen Technical Issues Listed in 
Attachment to November 3, 1~76 Memorandum From Director, NRR, to NRR 
Staff, 11 Issue No. 13, "Instrument Trip Set.points in Standard Technical 
Specifications, 11 November 1976 

2. Memorandum from V. Stello, NRC, to R. Boyd, Subject: "Instrument. 
Trip Setpoi nt Values, 11 February -18, 1977 
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3. Division of Operating Reactors, DOR Technical Activities, Category B, 
Item 29, 11 Instrument Trip Setpoi nts on Standard Technical .specifi ca

•.t ions, 11 May 1977 

TOPIC: VII-2 'Engineered Safety Features System' Control Logic 
and Design 

(1) Definition: 

During·the ~taff review of the safety injection system (SIS) reset issue 
(Ref. 1) th.~ staff de~ermined that the· engine~red safety features actuation 
systems (ESFASs) at both PWRs and BWRs may have design features that raise 
questions about the independence of redundant channels, the interaction 
of reset features and individual equipment controls, and the interaction 
of the ESFAS logic that controls transfers between onsite and offsite power 
sources. Review the as-built logic diagrams and schematics, operator 
action required tb supplemerit the ESF~S autofuatic actions, the startup 
and surveillance testing procedures for demonstrating ESFAS performance. 

Several specific concerns exist with regard to the manual SIS reset feature 
following a LOCA: (i) If a loss of offsite power occurs after reset, 
operator action would be required to remove normal shutdown cooling loads 
from the emergency bus and reestablish emergency cooling loads. Time would 
be critical if the loss of offsite power occurred within a few minutes 
following a LOCA. (2) If loss of offsite power occurs after reset, some 

· · pl ants may not restart some essential loads such. as diesel tooling water. 
(3) The plant.may suffer a loss of .ECCS deliv~ry for some time period 
before eme'rgency power picks up the ECCS system. · 

Rev~~w the E~F s~ste~ control logic and ~esign, including bypasses, re~et 
fea'tures, and interactions with tran~ f ers between ons i te and offs i te power 
sources. 

(2) Safety Objective: 

To a~sure that the ESFASs are designed and installed so that the necessary 
automatic control of engi nee'red s~fety 'features· equip!Jlent can be accomplished 
when required. 

(3) Status: 

A revi.ew ofESFASs of operating PWRs is being' performed by the Division 
'of ,Operatirig Reactors as part of the followup action to Reference 1 (to 
bi compl~ted end of 1977). · 

(4) References: 

],. NUR.EG~0138, 11 Staff Discussion of Fifteen Technic_al Issues L.isted in 
Attachm~nt to,N~~ember 3~ 197S M~mdra~dum From Director, NRR, to NRR 
Sta.ff, 1 ~ Issu'e No. 4, 11 Loss ·of Offs i te Power· Subsequent to Manual 
SafetY Injection Reset Following a .LOCA, 11 November 1976 · · 

2. Divisi.on of Operating Reactors, ·DOR Technical Activities Category A, 
Item 22, II Loss of Offs i te Power s.uJ>.s_eque.nt _to Manual Reset, II April 1972 .. - . . .. ' . : . . ' . ·- .. . . ' - ... ·"':' ... 
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3. Regulatory Guide 1.41, 11 Preoperational Testing of Redundant Onsite 
Electric Power Systems To Verify .~roper Load Group Assignments 11 

TOPIC: VII-3 Systems Required for Safe Shutdown 

(1) Definition: 

Review plant systems that are needed to achteve and ~aint~~n··~ safe shut
down condition of the plant, including the capability for··.prompt hot 
shutdown of the reactor from outside the control room. Included also, a 
review of the design capability and method ·of .bringing a .PWR from a high
pressure condition to low-pressure cooling assuming the use of only 
safety-grade equipment. 

(2) Safety Objective: 

(1) To assure the design adequacy of the safe sh~tdown system to (i) 
initiate automatically the operation of appropriate systems, including 
the reactivity control systems, such:that·specified·acceptable fuel 
design limits are not exceeded as a res~lt of anticipqted operational 
occurrences or postulated acciaents and,(ii) initiate the operation 
of systems and components required to bring the plant to a safe 
shutdown. 

. ... ~ 
(2) To assure that the req~ired systems and equipment·;. including necessary 

instrumentation and controls to ~aintain-the:unit-in·a safe condition 
during hot ·shutdown are located at appropriat~ locaiiq~s ·outside the 
control. room and have a potential capability for··sub~~quent cold shut
down of the reactor through the.use of suitable procedure~. · · ..... 

(3) To assure that only safety-grade equipment'is required for a PWR 
plant to bring the reactor coolant system from a high~pressure 
condition to a low-pressure cooling condition. 

(3) Status: 

A survey of remote shutdown capability of operating plants was performed 
some time ago by the Division of Operating Reactors. A technical activity 
has been proposed by the Division of· Project Management (see reference 
below) regarding safety objective (3). No other activitjes are in progress. 

(4) Reference: 

Division of Project Management, DPM Techn.ical Activities;· category A, 
Item 7, 11 Isolating Low Pressure Systems Conne.cted to the RCPB, 11 April 1977 

. . . 

TOPIC: VII-4 Effects of Failure·fo.Nonsafety.:.:Related Systems on Selected 
Engineered Safety Features · 

. -, 

(1) Definition: 

Potential combinations of transients and accidents with·failures of 
nonsafety-related control systems were not specifically ey~lu.ated in the 
original safety analysis .of currently operating reaCtor plan.ts. Review 
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• "·1 

the effects rif contr61 system ~~lfunctions as initiating events for 
anticipated transients and also as faflures concurrent with or subsequent 
to anticipa~ed ev~rtts or ~ostUlated accidents initiated by a different 
malfUnction~(for example~ the effect of the loss of the plant air system 
on the plant:.control anci·monitoring ·system) .. A complete discussion is 
provided i-n :~e~erence 'i..:: · 

(2) Safety Objective: 
1 ..... 

To assure.that <;iny credible .combination of a nonsafety-related system 
failure· with·~ postulated transient· or accident will not cause unaccept-
able conseq~enc~s. -

(3) Status: 

A technical assistance contract with Oak Ridge National Laboratory for 
failure mode analyses of control systems was i~itiated to·determine sensi
tive areas of the plant designs.- The results of this program in conjunc-
tion with the r~sults of· the failure mode and effects analyses for 
transients and accidents being performed under contract by Idaho Nuclear 
Engineering Laboratory· should provi.de a basis for any new review and 
safety requiremen.~~-- · 

(4) Referencei~ 
·-,, 

1. NUREG-0153, "Staff Discussion of Twelve Additional Technical Issues 
Rai s.ed'. by· Responses to November 3, 1976 Memoran_dum from Di rector, 
NRR, to NRR Staff ,' 11 Issue 22, "Systematic Review of Normal Plant 
Operation and.Control System Failures, 11 December 1976 

2. Memor~ndum from V. Stello~ NRC~ to R. J. Hart, December 23, 1976, 
· NRR letter No. 46. · . · 

3. Division of Operating Reactors; DOR.Task Force Report on SEP, 
Appendix B. (TFL 118), November 1976 
a. Item 33, "Safety Related Control Power" 
·b. · . Item 34, "Safety Related Instrumentation Power" 

,, c. ·Item 56, "Effect of. Failure in Non-Safety Related Systems During 
Design Basis Events 11 

. d. Item 57, ."Loss of' Plant Air System (Effect on Plant Control and 
Mani tori ng) 11 

e. Item 77, 11 Safety Related Control and Instrument Power 11 

4. Directorate of Operational Technology, DOT Recommended List of SEP 
Subjects, C DOT· 102, Item lOOz, "Loss of Plant Air System (Effect on 
Pl ant Contra 1 and Monitoring}," Spring 1977. . . 

"' 
(a) USI .. A-47, 11 Safety Implications o:r Control System" (NUREG-0705 

. and NUREG-0606) - ... -
. " 

- ....... 

··The issue defined l'n Reference 1 (NUREG-0153, Item 22) is as follows: . . ' ' 

. . . 
-~)-11" ev<;ilua:ti n!;t.p 1 ant s~.f~t:y .:.":th~, .ef;f~cts. of contTo l_ ~sy:stem 

:;.omaif.unctions·shoul.d be .. re.v1ewed as foJtiating events .for 
::.. . . . . 

···~. 
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anticipated transients and also as 'failures that could 
occur concurrently subsequent to postulated anticipated 
events (initiated by a different malfunction) or postulated. 
accidents. · · .. ··· 

The issue defined in us1· A-47 is, in part, as foll?ws: 

_This issue concerns the potential f6r.transients or acti-
. ·d~nts being made more severe as a result of the failure or 
malfun~tion of control syste~s. These failures·or m~lfuri~
tfons may occur independently,,or as a result of the acci
dent or transient under consideration. 

(b) US! A-17, "Systems Interactions in Nuclear Power Plants" (NUREG-0649 
and NUREG-0606) 

The purpose of this task is to develop a method for ~orid~ctfng a 
disciplined and systematic review of nuclear pbwer·pl~nt systems;'• 
for both process funttion tou~lings of ~ystems and space couplings; 
to i·dentifY the potential sources and types· of systems interactions 
that;are determined t6-be potentiall~ ad~erse~ · · 

A· report has been dev~loped~ "Final· Report - Phase 1 Systems ·1nter-:
action MethodologyApplicationsProgram, 11 NUREG/CR'-1321, SAND 80-0384, 
whose objectives are: · · · 

1. To develop a methodology for conducting a disciplined and 
systematic review of nuclear power plant systems which . 

· faCi li tates i dent ifi cation and eVa l uat ion of. sy·stems · '., 
interactions that affect th'e likelihood of core· dama'ge. · · . . . . . .. ., .. . 

2. To use the methodology to assess the Standard' Review Pl'an to 
. determine the completeness· of the pl an in identifying and 

evaluatfng a limited range.of systems interactions.· 
. ... . ', .. , .. 

The work done under US! A-17.may be useful in the develbp'inent of 
US! A-47. . ' .. . . 

-; : 

The Definition of US! A-47 ;i's identical to that 'ofTopic·,vn:...4; 
therefore, t~is SEP t_opiC:· has. been' deleted. : · · · · ~ ;:.:: · ! 

~ ' ,. : • I 

(1) Definition: .. _, 

The adequacy of the instruments . for .monitoring radiation and pro.ces's:_ '· :· ·· 
variables during accidents has not been reviewed for conformance with 
Regulatory Gu.i.de .1. 97: A ·generic·· review i.s· p.l ahned to; assess· the .1icensee 1 s 
existing or proposed monitoring instruments 'during .and following accidents 
to determine the adequacy of ihejr range, response, and qualifications, 
and to determine the suffici~ncy· of the ~ariable~ to be monitored: Certain 
instruments to monitor conditions beyond the design basis accidents will 
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also be required in accordance with an Regulatory Requirements Review 
Committee (RRRC) ·determination (Reference 3). 

(2) Safety Objective: 

To as~ure that plant oper~tors and emergency response personnel have 
available ~ufficient information on plant conditions and radiological 
rel~ases to determine appropriate in-plant ~nd offsite actions throughout 
the course of any accident. The instrumentation should also provide 
recorded transient or trend information necessary for postaccident evalua
tion of the event. The ability to follow the course of accidents beyond 
the design basis accidents is also required. 

(3) Status: 

Generic review of instrumentation to foll~w .the course of accidents in 
operating plan~s and in all plants now under construction or seeking a 
construction permit will begin with the issuance of Regulatory Guide 1.97, 
Revision 1, this year. Submittals describing the facilities' postaccident 
instrumentation will be obtained from all operating licensees and reviewed 
by the end of 1978. The implementation ·of. Regulatory Guide 1. 97, Revision 1 
on operating plants is proceeding independent of the SEP. The Regulatory 
Requirements Revi~w Com.mittee has determined that Revision 1 to Regulatory 
Guide 1.97 should be treated as ·a Category 2 item (backfit on operating 
plants on a case-by-case· basis) .. 

(4) References: 

1. Memorancjum from H. G. Mangel sdo_rf (ACRS) to L. M. Muntzi ng 
(Regulations), August 14, 1973 

2. Memorandum from L. M. Muntzing (Regulation) to H. G. Mangelsdorf 
(ACRS), Novemb~r 1, 1973 

3. Memorandum fr6m R. B. Minogue (SD) to E. G. Case (NRR), Enclosur~, 
P·roposed Revision 1 to Regulatory Gui de 1. 97, April 4, 1977 · 

4. Standard.Review Plan, ·section 7.5 · · 
5. Standard Review Plan, .Section 7.6 
6. Standard Review Plan, Section 11.5 
7. Memorandum from T. A. Ippolito (EICSB) to Emergency Instrumentation 

Task Force Members, August 12, 1974 
8. NUREG-0153, ''Staff Discussion of Twelve Additional Technical ;ssues 

Raised by Responses to November 3, 1976 Memorandum from Director, 
NRR, to NRR Staff ; 11 Issue 21, "Instruments for Monitoring Both 
Radiation and Process Variable During Accidents," December 1976 

9. M1nutes of Regulatory Requirements Review Committee meeting, 
January 28, 1977 

(5) Basis· for Deletion (Re~ated·TMI Task, USI, or Other SEP Topic): 

f' 

TMI· Action Plan Task II.F, 11 Instrumentation and Controls 11 

NUREG-0660 and NUREG-0737 

-There are -three subtasks. und~t~lq?l<.)J_.F_a~_follows: 
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(a) II.F.1 - Additional Accident Monitoring Instrumentation 

(b) I I. F. 2 - !dent i fi cation of and Recovery From Conditions Leading 
to· Inadequate Core Cooling 

(c) II.F.3 - Instruments for Monitoring Accident Conditions 

Specific positions on the required instrumentation for II.F.1 and 
II.F.2 are in NUREG-0737 and Regulatory Guide 1.97, Revision 2 
(December 1980). Instrumentation need for II.F.3 is also in 
Regu.latory Guide 1.97, Revision 2. 

The emphasis of TM! Task 'II.Fis the monitoring of radiation and 
process variables; guidance for this relies primarily on Regulatory 
Guide 1.97. This is identical to the. review proposed in Topic VII-5; 
therefore thi~ SEP topic ha~ been d~leted. 

TOPIC: VII-6 Frequency Decay 

(1) Definition: 

In an issue of Reference 1 it is stated that the staff should require that 
a postulated rapid decay of the frequency of the offsite·power system be 
included in the accident analysis and that the result be demonstrated to 
be acceptable. Alternatively, the reactor coolant pump (RCP) circuit • 
breakers should be designed to protection system criteria and tripped to 
separate the pump motors from the offsite power system. Rapid decay of 
the frequency of the offsi·te.power system has the potential for slowing 
down or breaking the RCP, thereby reducing the coolant flow rates to levels 
not consider~d in previous analys~s. 

(2) Safety Objective: 

To assure that the reactor coolant flow rate will not decrease b~low those 
assumed for a flywheel coastdown. 

(3) Status: 

Oak Ridge National Laboratory, under a technical assistance program, is 
currently reviewing the frequency decay rate and its effects pn RCPs. 
This program should be tompleted before the end of this year and .this issue 
resolved. 

(4) References:· 

1. NUREG-0138, "Staff Discussion of Fifteen Technical Issues Listed in 
Attachment to November 3, 1976 Memorandum From Director, NRR, to 
NRR Staff, 11 Issue No. 9, "Frequency Decay, 11 November 1976 

2. Division of Operating Reactors, DOR Technical Activities, Category B, 
·Item 27, "Frequency Decay, 11 May 1977 
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TOPIC: VII-7 Acceptability of Swing Bus Design on BWR-4 Plants 

(1) Definition: 

The swing bus in the original BWR-4 design was used to provid~ power from 
either of two redundant electric sources to the low-pressure coolant 
injection (LPCI) valves by means of an automatic transfer scheme. A single 
failure in the transfer circuitry could result in paralleling the two 
redundant electric power sources, thereby degrading their functional capa
bilities. Review licensee's swing bus automatic transfer circuitry to 
verify that it is immune to single failures which could lead to_paralleling 
the two electric power sources. 

(2) Safety Objective: 

To assure that the swing bus design will not propagate an electrical 
failure between two redundant powei source~ due to a single failure in 
the automatic transfer circuit at the 6WR-4 swing bus. 

(3) Status: 

During the course of generic review for compliance with emerg~ncy ~ore 
cooling system criteria 10 CFR 50.46 and Appendix K, some licensee~ have 
elected to modify the LPCI system to take credit for a portion of the LPCI 
flow. These facilities have replaced the ~wing bus design with a split 
bus configuration which complies with the requirements of Regulatory 
Guide 1.6. Not all facilities required a modi~ication of the LPCI to meet 
the criteria and have retained the swing bus design. 

·The issue of the swing bus design was identified in Reference 1 and in 
addition in a letter from the Advisory Committee on Reactor Safeguards 
(ACRS) dated December 12, 1976. 

( 4) · References: 

1. 

2. 

3. 
4. 

ii: 

NUREG-0138, 11 Staff Discussion of Fifteen.Technical Issues Listed in 
Attachment to November 3, 1976 Memorandum From Director, NRR, to NRR 
Staff , 11 Issue No .. 3, 11 Acceptability of Swing Bus Design of BWR-4 
.P.l ants, 11 ·November 1976 
Regu·latory Guide LG, 11 Independence· Between Redundant Standby (Onsite) 
Power Sources and Between Their Distribution Systems 11 

10 CFR Part 50, Appendix A, GDC 17 
Institute of Electrical and Electronics Engineers, IEEE Std. 308, 
J'Standard Criteria for Class IE Electric Systems for Nu~lear Power 

, Generating Stat i ons 11 
· 

TOPIC: VIII-1.A Potential Equipment Failures Aisociated With 
Degraded Grid.Voltage 

(1) Definition: 

A sustairied d~gradation of the offsite ~ower source voltage_could result 
in the loss of capability of redundant safety loads, their control" circuitry, 
and the associated electrical components required to perform safety functions. 
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(2) Safety Objective: 

To assure that a degradation of the offsite power system will not result 
in the lOss of capability of redundant safety-re lated equipment and to 
determine the susceptibi.lit,y of such equipme!lt to the interactfon of onsite 
and offs i te em·ergency power sources. 

(3) Status: 

A program plan has been developed which includes a short-term program for 
the review of the emergency ~ower systems of operating ~eactors and a lbng
term program to identify those conditions affecting the offsite power 
sources ·which may require that additional safety measures be taken. 

(4) References: 

.. \, 

1.. NUREG-0090-5, 11 Repori tp·Congress, Abnormal Occutrences at MiJlstone 2, 
July-September 1976, 11 .March 1977 

2. Memorandum from D. G. Eisenhut, NRC, ta K~ R. Goller, Subject: "Staff 
Positions (Short..,Term Program)," April 20, 1977 

3. Letters to licensees,·August 12 and i3, ~976 · 
4. Division of Operating Reactors, DOR Technical Activities, Category A, 

Item 9, "Potential Equipment Failures Associated with a Degraded 
Off-s i t.e Pow:er Source, 11 Apri 1 1977 .. · 

TOPIC: VIII-2 Onsite Emergency Power Systems (Di.esel Generator) 

(1) Definition: . 

Diesel generators, which provide emergency standby power for safe reactor 
shutdown in the event o.f to.tal_ Joss, of offsite power, haye experienced a 
significant number of failures. The failures to date ha~e be~n attributed 
to a variety of causes', including. failure of the· air' startup, fuel oil,: 
and combustion air systems. In some instances, .. ihe malfunctions were due 

'to lockout. The information av~ilable fo the ·control rc:iom operator to 
indicate the operational status of 'the dies.el generator was imprecise .. and 

.Gould. lead to misinterpreta.ti,-on .. : This was caused .,by the·sharing o·f ·a 
single annunciator station .by. ahrms that inqicate·'ton'ditions that· render 
a diesel generator unable to respond to an au'tom.at'ic eniergericy ·start signal 
and al arms that only indicate a warning of abnormal, but· not ·di sab lihg';. 
conditions. Another cause was the wording on an annunciator window which 
did not specifically say that the diesel generator was· inoperable '(that 
is, unable at the·ti~e to ~esp~nd to an autom~tis emergency start signal), 
when in f.act it was inopef'.abie: for that putpose: .·The review includes·>the 
qualification, reliability, .ope~a~ion?t .lOw '1oads, _lockout, fuel oil; 
and testing of diesel generators. • · · · · · -

(2) Safety Objective: 
'.''j' 

To assure that the diesel generator meets .the availability requirements 
for providing emergency.standby ppwer to the engineered safety features. 

' I 
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(3) Status: 

Under a te~hn~cal assistance requ~st (1n.preparation), a th~r6~gh evalua
tion of all reported failures, includin~ a comprehensive ev~luation 6f 
di ese 1 manufacturer and ut i1 ity procedures for inspection, ma1 ntenance; · 
and operation, will be perfo~med. Letters were ~ent on 'Ma~ch ~9, 1977 to 
all the affected licensees requesting additional information about diesel 
generator statu~ indication in the control room: Our intention is to 
require that at least one annunciation be provided in the control room 
which ~ill alarm whenever the diesel generator is unavailable due to any 

·lockout condition. ' 

(4) References: 

1. ·Regulatory Guide 1.108, 11 Periodic Testing of Diesel Generatbr Un'its 
Used as Onsite Electric Power Systems at Nuclear Power Plants 11 

2. NUREG-0328, 11 Regulatory Licensing: Status Summary Report 11 (P.ink Book), 
Generic Issue 3-11, 11 D.iesel Generator Lockout, 11 April 1977 

TOPIC: VIII-3.A Station Battery Capacity Test Requirements 

(1) Definition: '· 

Review the Technical Specification, including the test program, with 
regard to the requirement for periodic surveillance testing of bnsite 
Class IE batteries· and the extent to which the test meets Section 5.3.6 
of IEEE Std. 308-1971, to determine battery capacity. 

(2) Safety Objective: 

To assure that the ans'; te Cl ass IE battery capacity is adequate to supply 
de power to all safety-related loads required by the accident analyses 
and ,;s verified on a perio,diC basis. Jh1s 'etfort is' needed 'to e'nsure that 
the test to determine battery c;apacity i ric_l udes (1) an acceptarke test, of 
batte.ry capacity performed in accordanc'e with-. s·ect ion 4. l of IEEE .. Std. 
450-1975; (2) a performance discharge test~Tisted in Table 2' of "'IEEE Std. 
308-1971, performed ac.cordfog to Sections ~f. 2 and 5.4 of ·IEEE ·std. 450-1975; 
and (3) a battery .service test des.crib_ed irl°.Section5.6 of IEEE:Std. 450-1972, 
to_.be performed during each refueli.ng ope_ra_tion. · " 

. .-:,. 
(3) Status: ) ' 

The review of station b<1-ttery capac.ity:tes·t requirements: is·applicable to 
all operating reactors~ There is h6.ongoirig effbrt on this 1 sobj~ct for 
operating reactors except for those rea~tots ton~erting to St~rid~~d •·. 
Technical Specifications. ·' · · ·- .<: · ,.,. 

(4) References: 

1. Standard Review Plan, Appendix 7'-A~ 'sra"nch'.Technical Positfon EICSB 6 
2. Institute of Electrical and Electronics Engineers, IEEE Std. 308-1971, 

1974, 11 Standard Criteria-for-Class lE Electric Systems for Nuclear 
Power Gen~rating Stations 11 
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3. 

4. 
5. 

Ir)stitute of Electrical and Electronics Engineers; IEEE Std. 450-1975, 
11 Recommanded Practice for Maintenance, Testing, and Replacement of 
Large Lead Storage Batteries for Generating Stations and Substations" 
Memorandum from J. G. Keppler to R. H. Vollmer, NRC,, March 20, 1972 
Memorandum from V. D. Thomas to R. Carlson, January 18, 1972 

TOPIC: VIII-3.B DC Power System Bus Voltage Monitoring and Annunciation 

(1) Definition: 

Review the de power system battery, battery charger, and bus voltage 
monitoring and annunciation design with respect to de power system 
operability status indication to the operator. This information is 
needed so that timely corrective measures can be taken in the event of 
loss of an emergency de bus. 

(2) Safety Objective: 

To assure the design adequacy of the de power system battery and bus 
voltage monitoring and annunciation schemes such that the operator can 
·(1). prevent the loss of an emergency de bus or (2) take timely corrective 
action in the event of loss of an emer.gency de bus. 

(3) Status: 

The review of the de power system battery and bus voltage monitoring and. 
annunciation adequacy as it relates to the loss of an emergency de bus is 
applicable to all operating.reactor~. This topic. is included in the NRR 
Technical Activity, "Adequacy of Safety Related DC Power Supplies. 11 

( 4) Reference:. 

Standard ~eyiew Plan, Section 8.3 .. 2 
... 

TOPIC: VII I-4 El ectr-i cal Pene.trat ions of Reactor cc>'nt~i nment 

(1) Definition: 

Review ~he electrical penetration .assemb·ly with respect to .the capapi-1i.ty 
to maintain.,containment ir)tegrity ,during .short-circuit current c.ohdittons · 
and mechanical integrity during the worst expected fault current vs. time 
conditions resulting from single random failures of circuit o~~rlo~d· 
protection devices. 

_i - . 

(2) Safety Objectiv~: 
: . ~ . · .. ·· 

To assure· that all elect'rical pe.netrations in the containment structure', 
whether associated with Cl ass IE i:ircui ts or""· rion-'Cl ass IE circuits, are 
d~sighed not td ¥ail frci~ e1ectrica1· faults during~ loss-of-ctiol~nt:· 
accident. 
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(3) Status: 

The subject of electrical cable penetrations'was identified in Reference 1 
and has been proposed as a Technical Activity Category A item by the 
Division of Systems Safety (Reference 2). The purpose of that activity 
is a reevaluation of the penetrations to clarify and augment the design 
safety margin.· · 

(4) References: 

1. NUREG-0153, 11 Staff Discussion of Twelve Additional Technical Issues 
Raised by Responses to November 3, 1976 Memorandum From Director, 
NRR, to NRR Staff, ... Issu_e 18, 11 Electrical Cable Penetration of Reactor 
Canta i nment, 11 December 1976 _ _- _ . 

2. Division of Systems Safety, DSS Technical Activity,1:category A, 
Item 36, 11 Electrical Cable Penetrations of Reactor Containment, 11 

April 1977 
3. Regulatory Guide 1.63, 11 Electric Pentration Assemblies in Containment 

Structures for Light-Water-Cooled Nuclear Power Plants 11 

4. Institute of Electrical and Elettronics Engineers, IEEE Std. 317-1976, 
''Standard for Electric Penetration Assemblies in Containment Structures 
for Nuclear Power Generating Stations 11 

TOPIC: IX-1 Fue 1 Storage 

(1) .Definition 

Review the storage facility for new and irradiated fuel, including the 
cooling capability and seismic classification of the fuel pool cooling. 
system 6f· the spent fuel storage pool. Specifically review the expan~ion 
of the onsite spent ·fuel storage capacity, _including the structural · 
response of the fuel storage pool and the racks, the criticality analysis 
for the increased number of stored fuel assemblies at reduced spacing, 
and the capability of the spent fuel cooling system to remove the addi-
tional heat load. - - -

(2) Safety Objective: 

To assure that new and irradiated fuel is stored safely with respect to 
criticality (keff < 0.95), cooling capability (outlet temperature ( 150°F), 

shielding, and structural capability. 

(3) Status: 

Approximately two-thirds of the operating reactor plants have requested 
authorization to increase the storage capacity of their fuel storage pool, 
The applications 'are r.eviewed on a case-by-case basis. New or modified 
storage rack ~es~gns a~e reviewed against c~rrent design.criteria; .however, 
the existing pool structure is based rin original de~ign criteria. 
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(4) References 

1. Division of Operating Reactors, DOR Technical Activities; Category A, 
Item 27; 11 Increase in Spent Fuel Storage Capacity, 11 April 1977 

2.- American National Standards Institute, ANSI-210, 11 Design Objectives 
for Spent Fuel Storage Facilities 11 

TOPIC: IX-2 Overhead Handling Systems (Cranes) 

(1) Definition: 

Overhead handling systems (cranes) are used to lift heavy objects in:the 
vicinity of PWR and BWR ,?P~pt Juel storage fac.ili.ties and_ .inside .the. 
reactor building. If a heavy 1object (for example, a shielded cask), were 
to drop on the spent .fue 1 ''or on the reactor core during refueling:, tl}ere 
could be a potential for overexposure of plant personnel and" for release 
of radioactivitYJ to t~e ~nyi;roriment. Review the overhead handling system, 

_including sling and other lifting devices, and. the potential for the. drop 
of a heavy objeci on spent fuel, including structural effects. . ' 

(2) Safety Objective: 

Jo assess the safety margins, and improve margins where necessary, of the 
overhe~d handling systems to assure that the potential for dropping a 
heavy object 0n spent fuel is within acceptable limit~ and that the po-

• tentia.l ·radiation dose to an individu~l does not exceed the guidel iries of 
10 CFR Part 100. . . 

(3) Status: 

Regulatory Guide 1.104, 11 0verhead Crane Handling Systems for Nuclear Power 
Plants, 11 

.. wa~, issued for comment in February 1976 and references various 
industry :standards. New appl1ic:ations (construction permit arid .operating 
license) a~e ~eviewed in ~~i6~~ance ~ith APCSB Branch Technical Position 
9-1 which js .identical to .Reg~lat.ory Guide 1.104,. 

The review.~f. overhead handli~g systems of operating reacto~. facilities 
:-is performed ~ri i generic b~~~s· an~ h~s also been identified ~s a DOR 

Technica·1 Activity Category A. 

( 4) References: 

1. Regulatory Gui de 1.104, 11 0verhead Crane Handling Systems. for _.Nuclear 
Power Plants 11 

2. Sta,ndard Review Plan, ,B_ra,nch .Technical Posi.tion APCSB 9-:-1, 1'.0verhead 
Handling Systems for Nuc;lear _Power Plants 11 

· . , ·· . ·_ • .:. · 

3. NUREG-0328, 11 Regulatory Licensing: Stat.us Summary Repoft 11 (Pfr:lK Book), 
Generic Issue 3-22, 11 Fuel Cask Drop Analysis, 11 April '1977 · 

4.. Di\/,jsion of Opera~ing Reacto.rs, DOR Technical Activiti.~s,. ~ategory A, 
Item 50, 11 Control of.Heavy Loads. Over Spent .Fuel , 11 April _1977·· 
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(5) Basis for Deletion (Related TMI Task, USI or Other SEP Topic): 

USI A~36, 11 Control of Heavy Loads Near Spent Fuel 11 (NUREG-0649) 

The review criteria required by USI A-36 (Standard Review Plan, 
Sectfon 9.1.4, and NUREG-0554) ar·e identical to the review criteria 
specified in the References of SEP Topic IX-2 (BTP 9-1 and Regulatory 
Guide 1.104); therefore, this SEP topic has been deleted. 

TOPIC: IX-3 Station Service and Cooling Water Systems 

(1) Definition: 

Review the station service water and cooling ~ater systems that are 
required for safe shutdown during normal ,"'operational· transient, and 
accident conditions, and for mitigating the consequences of an accident 
br'~reveriting the occurence of an accident:· These include cooling water 
s~ste~s for reactor system components (tbmpbnenti cooling water system), 
reactor shutdown equipment, ventilation equipmen~. and components of the 
emergency core cooling system (ECCS). These systems also include the 
station service water system, the ultimate heat sink, and the interaction 
of all the above systems. · 

The review of these systems includes the pumps, heat exchangers, valve~ 
and pi~ing, expansion tank~, makeup piping, and points of connection or 
interfaces with other systems. Emphasis is placed on the ~ooling systems 
for safety~related components such as ECCS equipment, ventilation equip
ment, and reactor shutdown equipment. 

The following specific aspects of those systems will be considered in the 
review: 

: ) .~ ' 

(a)· Physical separation of redundant cooling water systems that are vital 
to· the :performance of erigi neered safety systems components, . :.:· 

·: . ; .. ~ . 

(b) Availability of cooling water to primary reactor coolant pumps, 

(c) Requi~e~ents for makeup water of cooling water systems~ 

( d) Effect of water overflow from tanks,· 

(e) Cirtulating water system barrier failure protection. 

(2)' Safety ·objective: 

T& assur~ thai the station s~rvice and cooling water systems have the 
capa~ility, with adequate margin, to meet their design objective. To 
a~s~re, i~ particular, that 

,;-i < (a) Systems are provided with adequate physical separation such that 
there are no adverse interactions among those systems ·under any 
mode._ of operation; 
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(b) Cooling water is provided to the bearings of the primary reactor 
coolant pumps by two independent essential service water systems 
for PWR plants to take credit for core cooling by pump coastdown. · 
In addition, it should be demonstrated that the possibility of 
simultaneous loss of water in both essential service water systems 
by valve closure is sufficiently small; 

(c) Sufficient cooling water inventory has been provided or that 
adequate provisions for makeup are available; 

(d) Tank overflow cannot be released to the environment without 
monitoring and unless the level of radioactivity is within 
acceptable limits; 

• •" I ! I .~\• 

(e) Vital equipment necessa'ry for achieving a controlled and safe 
shutdown is not flooded due to the failure of the main condens~r 
circulating water system. 

(3) Status: 

The station service and cooling water systems of applications currently· 
under review are evaluated in accordance with the Standard Review Plan 
(Sections 9.2.2 and 10.4.5) .. Some of the specific concerns identified 
above are under generic review or have been_proposed for a technical 
activity in the.Office of Nuclear Reactor Regulation in accordance with 
the references below. 

(4) References: 

1. Letter from R. F. Fraley (ACRS) to L. V. Gossick, Subject: •iAnalysis 
of Systems Interactions," November 1, 1976 

2. Memorandum from B. C. Rusche to L. V. Goss~ck, ACRS Subcommittee on 
Systems Interactions, January 1977 

3. Division of Project Management, DPM Technical Activities, Category A, 
Item DPM-15, "Systems Interactions in Nuclear Power Plants;" April 
1977 . 

4. 'Memorandum to R. L. t~desco, NRC, to b. B. Vassallo, Auxiliary Systems 
Branch 02 on Yellow Creek Nuclear Plant, Item 010.42, (cooling water 
for RCP), January 31;··1977 · 

5. Division of Systems ·sa'fety, DSS Technical Safety Activities Report, 
"Cooling Water System Makeup Water Requirements (For Safety Systems), 11 

December 1975 
6. · NUREG-0328, "Regulatory Licensing: Status Summary Report" (Pink.Book), 

Generic Issue 3-20, "Flood of Equipment Important to·Safety (Generic), 11 

April 1977 . 
7. Division of Operating Reactors, DOR Technical Activities, Category A, 

Item 15, 11 Flood of Equipment Important to Safety, 11 April 1977 
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TOPIC: IX-4 Boron Addition System (PWR) 

(1) Definition: 

Review the boron addition system (PWR), in particular with respect to boron 
precipitation during the long-term cooling mode of operation following a 

-loss-of-coolant accident. 
-.;,: 

(2) Safety Objective: 

To assure that boron precipitation will not impair the operability of 
valves or components in the boron addition system which could compromise 
its capability to control core reactivity during the normal, transient, 
or emergency shutdown conditions or that would re~~lt in flow blockage 
through the core during the long-term core cooling mod~0followirig a loss-
of-coolant acci.dent. :. 

(3) Status: 

Operating PWR·reactors, wiih the exception of the Combustion Engineering 
reactors, have been revi.ewed and found to be acceptable in regard to boron 
precipitation followiAg a l-0ss of toolant. ihere are still certain out
standing issues that need to be resolved on this issue for Combustion 
Engineering reactors. In regard to the· precipitation of boron in the · 
boron addition system in both BWRs and PWRs, certain older'plants may not 
have been reviewed in sufficient detail to assure that.system.reliability 
is adequate. 

(4) Reference: 

Standard Review Plan, Section 9.3.4 

TOPIC: IX-5 Ve~tilation System~ 

(1) Defi.nition: 
·-.:-l· 

,.:~ : £ .... 

' .. .:: ;1 t. ' 
'·'' 

L~~· I ;: 

.~,.:.:ti.))• 

'"·!"it 

Review the design and. operation of ventila,t.i.on systems whose function is 
to maintain a safe environment for.pl ant P.~;donne l and.engineered safety 
features equipment. For example, the fun~ti6h of the spent fuel ~ool area 
ventilation.system is to provide ventilati~n in the spent fuel-pool equip
ment areas·, .. to permit personnel access,:·.a:r:i!:f· fo control airborne radioactivity 
in the area during normal operation, anticipated operational transients, 
and following postulated fuel handling accidents. The functi9n of the 
engineered safety feature ventilation syst.em is to provide a 'sui.table and 
controlled environment for engineered safety feature components following 
certain.anticipated transients and design.b~sis a,ccidents. i' . -:· 

(2) Safety Objective: 

To assure that the ventilation systems have the capability to provide a 
safe environment, under all modes of operation, for plant personnel (10 CFR 

·Part 20} and for engineered safety features (for example, to assure t,hat 
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the diesel room· has. redundant outside air. intakes and removed from the. 
exhaust discharge). 

(3) Status: 

The ventilation systems of plants under current revi.ew (construction permit 
and operating.license applications).are currently e~aluated in accordance 
with the Standard Re~iew Plan~ No specific issues or concerns.have beeri 
identified for operating reactdr. plant~. -

( 4) References: 

Standard Review Pl an, Sections 9.4.1 through .. ~· 4. 5 

TOPIC: IX-6 Fire Protection 

(1) De.finition: , 
; . 

' " ' l . . ' ':· . .. . . . '' . . ' 

Review the fire protection.program of. ope~ating.re~ctor _plants· to determine 
_whether improvements are required in accordance .. with the APCSB Technical 
Position 9.5;-l, Appendix A (Reference 2). · The fire protection program· 

. encompasses the components,· procedures, and personnel ut.i l i zed. in carrying· 
out all aci~vi~ies of fi~e protection an~_~nc~udes such things ~s fire 
prevention, detection, annunciation, control, confinement, s~ppression, 
extinguishment, administrative procedures, ffre brigade organization; 
inspection and maintenance, training, quality assurance, and testing. 

~ The review includes such items as: . (1) .. the. use of ·i.nsulation: inside _the· 
containment and (2) the consequences of the ·inadvertent rel ease of hydroge·n 
into the plant. 

(2) Safety Objective: 

To assure that, in case of a fire within the plant·, the integrity of.the 
engineered safety features is not compromised and that the safe shutdown 
capability and control of the plant are not lost. __ 

(3) Status: 

.A generic review of fir~ pr~tec:'tion for· operating plants i's under way. All 
licensees were requested by ietter (May 11, 1976.) to subinit an evaluation 
of their fire protection program for that plant in comparison with the 
APCSB Techn~cal Position 9.5-1 .. Subsequently, in September 1976, the 
licensees were provided with Appendix A to the BTP 9.5-1 ~hich pres~hts 
acceptable alternatives fqr 9pe~ating plants .. 

( 4) References: 

1. NUREG;-0050,: 11 Recoinmendatio.ns Related to Browns Ferry Fire~" February 
1976' '' .. 

" 2.. Standard Review Plan, .Branch Technical Position APCSB 9.5-1, 
Appendix A, "Guidelines for Fire Protection ·for Nuc.lear Power Plants 
Docketed Pri o.r. to July 1, 19761i, · , 
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3. 

4. 

5. 

6. 

7. 

Regulatory Guide 1:120, 11 Fire Protectio'n ·Guidelines for Nuclear Power 
Plants 11 

NUREG-0328, 11 Regulatory Licensing: Status Summary Report 11 (Pink 
Book), Generic Issue 3-18, 11 Fire Protection, 11 April 1977 _ 

_ Divisio.n ot Operating Reactors, DOR Technical Activities, Category A, 
lte.m 28; 11 Fi re Protection, 11

• April 1977 · " 
Division· of Systems Safety, DSS Techni~al Activities, Category A, 
Item 32, 11 Fire Protettioh, 11 April 1977 · · · · · · 
Letter from R. F. Fra 1 ey, ACRS-, ·to ·L·: Y. Goss"i ck, Subject: ·11 Aria.'lys is 
of Systems Interactions - Item 6, 11 November 1, 1976 

TOPIC: X Auxiliary Feedwater System 

(1) Definition: 
•. · ;· l : 

Review the auxiliary feedwater system, associated instrumentation, and 
connection between redundant systems. The review includes the aspe.Cts of 
pump drive and power supply diversity (for example, electrical and steam
dri ven sources), and the water supply sources for 'the:· aux:fl i ary. feedwater 
syste~. · · 

(2) · Safety Objective: ., ... 

~- . 

. To ass_ure, th,a,t, the auxi 1 i ary fee9wa.ter 'system can provide an' adequate 
supplY, of cool ihg water to the steam· generators for decay heat ·removal in 
the eve·nt of a 1 oss .. of .a l1 main feedwater. .Older "PWR p 1 ants may not meet 

. th:e requirement for pump dri've arid power· supp,.y dive~sity. . '. - .· 
• • • J ' ' ••• ' : .: 

(3) Status: 

Reviews for new license applications are performed in:·accordance.\~ith the 
Standard Review Plan. This.topi~_is not under active review for operating 
plan.ts ... :: · .. ,, · · .. , '.- · _; .. ,_' · 

,.. ':'~ 'i 2 .. \ . ;J . : ,., 

(4) References: 

1. Standard Review Plan, Section 10.4.9 .. ·· 
. ,. \ 2. Sta11dard Review Plan, Branco Technical Position APCSB 10-1, 11 Design 

. " Gui Ciel i 11es "for Auxi H ar:y Feedwater ·system Pump Drive and' Power Supply 
_Oiv~rsity fqr PWR Plants 11

. • - .. = · '''"'·- ... ,, 

·',·f,., ·:..: ' .. i_ •• 

(5). ~~sis f6r De~~tidn (Related'·TMI Ta~k, USI; ~r Othef SEP~T6p~t)i 
'f . . ' • ~. . • . • '·.'.. ' ; 

TMI Action Plan Task·iLE::i.1, 11 Aux·ifiary Feedwater:Syst'eri/ - · 
Evaluation 11 (NUREG-0660) . : . ,_,. , .. ·, ·. 

The TMI-2 accident.and subsequent investigations and studies high-
1 i ghted the importance of the auxi 1 i a.'ry feedwater· (J\FW). system· in 
the ~itigation,of severe transients and ac~idents. Sine~ then, the 

. A.FW sys terns ~ave tome under c 1 ose, ;scrut 1 ny by' the NRC 'a'n'd. many 
improvements 'have bee·n recommended to enhance the rel i abi'l i ty of AFW 
systems for all plants. The stope· br.the ~eview outlined:in th~. SEP 
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Topic X definition. is identical to the scope of NUREG-0737, "Clarifi
cation of TM! Action Plan Requirements," Item II.E;l.1(2), which 
requires th~t ~ach PWR plant licensee: 

Perform a deterministic review of the AFW system using the 
acceptance criteria of Standard Review Plan Section 10.4~9 
and associated Branc;h Technical Position ASB 10-1 as 
principal _guidance .. · 

The review criteria for the evaluations required by Item II.E.1.1(2) 
are identical to SEP Topic X; therefore, this SEP topic has been 
de 1 eted. · 

TOPIC: XI-1 Appendix.I '·--1.",' 

(1) Definition: 

A generic review of all operatjng plants to determine their capability to 
comply with Appendix I, 10 CFR 50, and to prevent explosions in the gaseous 
radwaste system is currently underway. 

(2) Safety Objective: . 

To provide assurance that radioactive gaseous effluents from the facility 
can be kept 11 as low as reasonably achievable" as defined in Appendix I, 
10 CFR Part 50, and to assure adequate control of the mixture of gases in 
the gaseous r~dwaste system to prevent expl~sion$. 

(3) · Status: 
~::- '1 

A generic review of a 11. ope:r..~t i ng reactors (ORs) for their capaQil i ty to 
conform with Appendix I, 10 CFR Part 50, is currently under way by the 
Division of Site Safety and Environmental Analysis. Upon the completion 
of this review, new gaseous and liquid radiological ~ffluent and monitoring 
Technical Specifications will be issued to all ORs. Thi~ will include 
new Technical Specifications.on g~seous radwaste systems which .may contain 
explosive gas mixtures to meet'. present criteria. ·The estimated completion 
date of this review is.1979.; 

(4) References: 

1. 10 CFR Part 20 
2. 10 CFR Part 50, Appendix I 

.. 3. 10 CFR Part. 50, Appendix A 
4. 10 CFR Part 50, Appendix A, GDC 60,· 61, 63~ and 64 
5. Standard Review Plan, Section 11.3 

(5) Basis for Deletion 

Topic XI-1 is being resolved by the following NRR generic topics: (a) 
A-02, "Appendix ! 11 and (b) B-35, "Confirmation of Appendix I Models. 11 

Resolution of these two generic topics· will primarily· result in Technical 
Specification changes and may require some minor. hardware changes. At 
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present, nothing more than the addition of monitoring instrumentation is 
foreseen. The implementation of Appendix I will, therefore, not affect 
the integrated assessment for SEP plants. · 

In addition, the implementation of Appendix I will result in limiting 
conditions for operation to assist licensees in keeping the amount of 
radioactive material released in effluents to unrestricted areas as low 
as is reasonably achievable. Since lidensees are currently restricted in 
the types and amounts of effluents they can release; implementation of 
additional restrictions on releases should not impact operation of the 
plant. 

Based on the above, Topic XI-1 has been deleted from the SEP program. 

TOPIC: XI-2 Radiological (Effluent and Process) Mon·itoring Systems 

(1) Definition: 

Onsite radiol~gical monitoring· system~ ~~erus~~ to: 

(a) Assess the proper functioning of the process and waste treatment 
systems, 

(b) Assure that radioactive releases do not exceed the appropria~e 
guidelines, and 

(c) Measure actual releases to evaluate their environmental impact. 

There is concern about the adequacy of radiation monitoring systems. A 
survey of 12 plants has been initiated. The results of this survey will 
indicate whether this area needs to be reviewed for ali operating plants. 
Re-review would include the monitor 1 s:se!'nsitivity, range, location, and 
calibration techniques. · · 

(2) Safety Objective: · l' 

To pro~ide reasonable assutance that the' licensee adequately monitors the 
release~· of radioactive materials in liquid and gaseous effluent and that 
the releases are properly restricted. To provide assurance that the 
licensee adequately monitors the operation of equipment that contains or 
may contain radioactive material. 

(3) Status: 

A technical assistance program has been initiated at Brookhaven National 
Laboratory with the scope' i ncludirig the above safety objectives. 

(4) References: 

1. 10 CFR Part 20, Section 20.106 
2. 10 CFR Part 50, Section 50.~6a 
3. 10 CFR Part 50, Appendix A, GDC 60, 61, 63, and 64 
4. 10 CFR Part·-50,· Appendix I .. _, -- - ~ __ , ___ 

5. · Sianda~d.Revie~ Plan, Section 1L5 · 
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(5) Basis for Deletion 

'' 

To~i~ XI-2 i~ bein~ res6l~ed by the f~ll~~ing NR~ ~eneric topics: (a) A-02, 
11 Appendix 111 and (b) B-67, 11 Effluent and Process Monitoring Instrumenta;.. 
tion. 11 A-02 is discussed in Topic XI-1. Generic item B-67 was subdivided 
into four subtasks. The staff believes that events since the inceptioncbf B~67 
have largely addressed the identified concerns or changed its thinking 
in regard to their safety significance. The description and bases for . 
. deletion of each subtask are presented below. 

. .~ . ' .. . . . . 

Subtask 1: Monitoring of Radioac'tive ·Materials Released ·in Effluents· 

·1temlII.D.2.l, Radiological Moriitodng of Effluents requires an NRR 
evaluation of modifying effluent monitoring design criteria based on. 
TMI-2 and their experiences: -· . . . 

·. . . . . ' . i:;: :. 

Item ILF.~1(1), :Noble Gas Effluent Monitor of Clarification of the'TMI 
Action Plan Req~i~emehts (NUREG;..0737) is being implemented to require ade-
quate monitoring; capabil"l-ty".du'ring accide~t coriditi-ons. · · . · 

Subtask 2: Control of Radioactive Materials Released in Effluents 

The purpoie of this subtask was to review plant operating histories and 
prepare NUREG reports documentin~· the evaluations and retommending:solu-
tions to i~entified problems:: · 

Various staff actions since 1978 (including NUREG reports and IE··Bulletins) 
have resulted in the staff conclusion that no continuing need for addi
tional staff guidance exists. 

·subtask ,3: ~ffe~t§ of Ac~iderital lJquid Releases on Nearby Water Supplies 
• ··:· .:;: • ' ~ ~· ~' ,;: • , I . • 

.. The: purpose of this task \~a1s~· to perform a generic ana lys-is· of the conse
.. quences '.of liquid tank faii_u're·s· for' those piants which received their · 
liceris~ ~ribr io issuance'.~f the Standard Review Plan (SRP). · 
• ~ ' •. • T ... ~. i •'J'j"(. • • :J • 

· Exper) ence 1 n performing -S_R}>: ~nalys·es fo'r n·ewer pl ants has indicated that 
it is highly unlikely that"'ra:didactive concentrations· in the nearest 
potable water supply could exceed 10 CFR Part 20 values. 

Subt.ask ·4: Performahce o( Scflici··waste Systems 
. . f .' . . ' . . ~ 

The-'purpose ·of subtask 4 was· to·'perform an industry-wide survey to deter
mine _the ext.ent to which power' plants could proce.ss wastes and to develop 
pl aris. ''for 'upgrading exi s t'fog /systeins or add.fog riew sys terns. . 

. ' ~ . ' . ' ) . . . 

·nie NRC positfon rei'ati.ve'to:a requirement for an operable installed·solid 
radwaste · sy'stem has thariged"arid, · therefore, this subtask i's no l anger · 
appropriate. ·· ·· .rr · :· " 

For th:e above reasons, Iss'ue B..;67 is being deleted from the NRR li:st''of 
generic issues. Since I~s·ue B-67 is being deleted, :only Generic Issue 
A-02,' 11 Appendix 111 ·;s appropriate to this topk. 
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The resolution of Issue A-02 is -described in the Basis for Deletion for 
Topic XI-1. Topic XI-2 is being deleted from the SEP propram for the 
same reasons. 

TOPIC: XIII~l. Conduct of Operati-0ns· 

(1) Definition: 

The organization, administrative controls, and operating experience will 
be reviewed. The existing organization and administrative controls will 
be compared with Standard Technical Specifications and guidance provided 
in Regulatory Guides l_.8 and 1.33 to determine the adequacy of the staff 
to protect the plant and to operate safely in routine, emergency, and 
long-term postaccident circumstances. The plant operating history will 
be reviewed to assess the combination 6f staff,

1
operating controls and 

alarms, and administrative controls~ in particular plant procedures, 
emergency planning, a~d offsite preparedness, to determine wh~ther 
additional staff, qualifications, or adminisi~~tive· controls will be 
required for continued safe operation. ' · · · • 

(2) Safety Objective: 

To -ob.tain reasonable assurance that the plant. has enough people, with. J· 
sufficient training and experience, and has administrative controls 
adequate to specify proper operation in. routine, emerge~cy, ~rnq 1.. 

postaccident conditions. 

(3) Status: 

Most bf the older plants have ·staff.me~bers th~t meet the ~~perience and 
educational requirements given in ANSI NHL 1.:..1971 (endorsed by Regulatory. . 
Gui de 1. 8); however, a comparison against current criteria for the composite 
staff has not been made. These plants hav~~rovided training for subsequent 
plant staffs, and plant experience h?s,:in g.~heral ,' demonstrat"ed safe design 
and operatiOn. Operating experience review· ·is ongoing, and has been,· in 
general", _favorable. However: a.n analysis o.f .. this exper:ie~c,e· for t.ren~s, 
common e 1 ements, ~nd potent i a.l hi_dden probl~ms has. n'ot been systematically 
performed. · · · · ... , .·. 

A review of. Section VI of operating reactqr license~s· Technical Specifica.-. 
tions was begun in 1974 using Section vr· of the Standard Technical Specifi
cations (STS) as a model.· As of Septem.ber _1975, .. these reviews had been 

... complete.d and the.pl.ants. licensed prior.to this time had.·b.een found to~ 
(i) be acceptable and upgrading was not required., (2) requ1re upgrading 

·of only, the ~epcirting requirements~ or (j) require improvement to be· · 
tomparable to the STS model. Plants licensed after September 1975 have 
been teviewed against the STS model. Further review of Section VI, 
therefore, wi 11 not be required. · 

. Eme.rgency plans. submitted ... at".the operating-lice~s·e· stage c;:ompl'led with 
10 C_FR 50, Appendix E, 197_0;· however, these plans ar.e not consi·stent with 
th~ guidance given in new Regulatory Guide. 1.101, Revision 1, 1977 .. 

~ =-· :._-:_ • . -::: 
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(4) References: 

1. Regulatory Gui des 
1.8, 11 Personnel Selection and Training 11 

1.33, 11 Quality Assurance Program Requir·ements (Operations) 11 

2. American National Standards Institute, ANSI Nl8.l-1971, 11 Selection 
and Training of Nuclear Power Plant Personnel 11 

3. American National Standards Institute, ANSI Nl8.7-1972 Revised, 
11 Administrative Controls and Quality Assurance for the Operational 
Phase of Nuclear Power 'Pl ants 11 

- -

4. Standard Technical Specifications, Section VI 
5. 10 CFR Part 50, Ap~endii E 
6. Regulatory Guide 1.'101, Rev. 1, "Emergency ·Planning for Nuclear 

Power Pl ants 11 
- .• 

7. Standard Review Plan, Section 13.3 
8. NUREG 75/111, "Guide and Checklist for Development and Evaluation 

·of State and Local Government Radiological Emergency Response· 
Plans In Support of.Fixed Nuclear Facilities, 11 October 1975 

9. Environmental 'Pf,otect.ldn<'Agency, 11 EPA Manual of Protective -Action 
Guides and Prot~ctive'Action for Nuclear Incidents,11 Se~tember 1975 

10. Memorandum of Understanding, NRR and Office of State Programs on 
State and Local Preparedness; March 10, 1977 

(5) Basis for DeletiOn (Related TM! Task, US!, or Other SEP Topic): 

,.; 

.. I' 

(a) TM! Action Plan Task I.C.6, ''Procedures for Verification of Correct 
Performance of Operating _Activities, 11 (NUREG-0737) 

Under TM! Task I.C.6, a review of licensee procedures ~ill b~ con
ducted to assure that an effective system of verifying the correct 
performance of operating activities exists. The purpose _of this 
review is to provide a means of reducing human errors and improving 
the quality of normal operation. References cited 'for this review 
are ANSI Standard N18.7-1972 (ANS 3.·2), "Administrative Controls and 
Qua 1 ity Assurance for'. file·:- ope rat i ona 1 -Phase of Nuclear Power Pl ants, 11 

and Regulatory Gui de 1. 33, 11 Qua 1 i ty .Assurance Program Requi rell)ents 
(Operations). 11 These ar;e the-same references ci:ted:;for "J:opic-XIII:...L 

. . . . ·' . f : ).~~ . . . . 1 : •• : : • 

(b) TMI Action Plan Task I!('.i\:1, i•Improve Licensee Emergency Prepared 
ness - Short-Term 11 and Task III.A.2 11 Im rovin Licensee Erner enc 
Preparedness - Long-Term11 (NUREG-0660 and NUREG-0737 

Under Task III.A. I;: 'a rev-iew of 10· CFR Part 50, Appendix E backfit 
requirements is befog condu'cted in accordance with NUREG.:..0654, 
"Criteria for Preparation a'nd Evaluat'ion,of Radiological Emergency 
Response Plans and Preparedness- in' Support of Nucle'ar· Power Pla'nts. 11 

The scope 'of NUR_EG-:..0654. cov·errs Standard Review Plan, Section 13. 3 ~ 
and NU REG 75/111. - _. -- . -

_, 
.> .. 

Regulatory Guide 1.101 has been deleted and has been superseded 
by an amended Appendix E to 10 CFR Part 50 (45 FR 55410, August 19, 
1980). Under Task III.A.2, a review of licensee's emergency prepa
redness ~lans with respect to amended Appendix E will be conducted 

' in accordance with' NUREG:.0654·. ' - - ., 

I t' "\ 
\ >_) 
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The evaluations required by TMI Tasks I.C.6, III.A.I, and III.A.2 
are identical to SEP Topic XIII-I; therefore, this SEP topic 
has been deleted. 

TOPIC: XIII-2 Safeguards/Industrial Security 

(I) Definition: 

Industrial security will be included under the scope of the operations 
review. Design features to assess the plant's capability to prevent 
sabotage and protect the operating unit(s) at dual or three-unit sites 
with unit(s) under tonstruction will be included. Protective measures 
will be balanced against the sabotage threat. Fuel accountability will 
al so be reviewed to assure that adequate inventory 'contro 1 procedures 
exist and the required records are kept. . , 

(2) Safety Objective: 
.1 

To determine that the plant has adequate ~ec~rity, forces, design features, 
procedures and plans, and other administrative controls.to meet the postu
lated sabotage threat. To assure that the fuel is adequately accounted 
for, that proper records are maintained, and the required reports are made. 

(3) Status: 

.Each licensee currently has a security program and a fuel accountability 
program. Revised IO CPR 7l.55 has been published and submittals in accord
ance with its provisions were due May 25, I977. These submittals are 
currently·being evaluated. 

(4) References: 

10 CFR Part 70 
IO CFR Part 73 . 

1. 
2: 
3. Standard.Technicai 'specificati~ns, S¢.ction VI 

TOPIC:· XV-I Decrease in Feedwater Temperatur@;, Increas~ in Feedwater 
Flo~, Increase in Steam Flow, and lnadvertent Op~ni~g of 
A Steam Generator Relief or Safety.Valve 

(I) Definition: . I 

·Revie~ the assumptions, calculational models used arid consequences of 
postulated accidents w~ich involve an unplanned increase in heat removal. 
An excessive heat removal, that is, a heat removal rate in excess of the 
h,eat generq.ti on rate i_n the. core, . cau.ses a. decrease in moderator tempera
ture which .increases ·core reactivity and can 1 ead to a power l eve 1 increase 
and a decrease in shutdown margin. If cl~d failure is c~lttilated to occur, 
determine that offsite dose consequences are acceptable. 

(2) ·Safety Objective: 

To as_sure JJ:iat pressuresjn t_h~ reactor coolant and m~i~ __ ste_am systems 
are 1 imi ted in order to· protect ltie r~acto"r;~·d>o·i-ant pres·su~-~ bouncfary from 
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overpressurization and that fuel rod cladding failure as a result of 
departure from nucleate boiling ratio is limited.· 

(3) Status: 

During each reload review by the staff, the previously determined limiting 
transient is reviewed to determine if new core parameiers are more restric
tive than the reference analysis parameter values. 

( 4) References: 

Standard Review Plan, Sections 15.1.1 through 15.1.4 

TOPIC: XV~2 Spectrum of St~am ,System Piping Failures Inside and 
Outside of Cortajnment (PWR) 

(1) Definition: 

(2) Safety Objective: 

To assure that (1) pressure in the reactor coolant and main steam. lin~s 
is .limited in order to protect the reactor coolant pressure bou'ridary from 
overpressurization, (2) fu~l .damage is sufficien.tly limited. ~o that the 
core will remain in place "an~ intact with no loss :of core cooling ca·pability, 
(3) dose.s at the nearest ex~fosion area boundary are a: small fractfo"n of 
10 CFR Part 100 guideline.s, '(4) ambient conditions .do not exceed equipment 
qualification cond.itions (particularly nonsafety-grade equipment used· to 
mitigate the accident), (5) ~he thermal and stiess transient& do riot damage 
the reactor vessel, and (6) systems nece?sary for safe sh.utdown at~e 'not 
damaged by the ace i dent. · · ' · 

(3) Status: 

Investigation of the effects of high-energy line failures. ou.t~ide containment 
on other .equipment was initiated as~ generic is~ue:in 1971 ~rid.a]l but a 
few· facilities have been completed. New acceptance criteria have ·evolved 
during the review period. There was no similar investigation for fatlures 
inside containment. No reviews on operating plants of the effects:on the 
reactor of concurrent steam .generato~ or tube failure, or of.blowdown of 
more than one steam generator have been performed. 

(4) Reference: 

Standard Review Plan, Section 15.1.5 
' ;. 
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TOPIC: XV-3 Loss of External Load, Turbine Trip, Loss of Condenser 
Vacuum, Closure of Main Steam Isolation Valve (BWR), and 
Steam Pressure Regulatory Failure· (Closed) 

(1) Definition: 

• Review th.e ass'umpt ions, ca lc':ul at i ona 1 mode 1 s used, and· ·consequences of 
postulated accidents which involve a decrease in secondary heat ·removal. 
The decrease in heat removal causes a suddent increase in system pressure 
and temperature. 

(2) Safety Obj~ctive: 

To assure that pressure in the reactor coolant and main steam systems is 
1 imi ted in order to protect the reactor coo 1 ant ·p.ressure boundary from · 
overpressurization and that thermal margin rfor fuel integrity is maintained. 

(3) Status: 

The consequences associated with these transienfs are• compared dliri ng each 
·reload review to the consequences found to be acceptable during previous 
reload reviews. 

( 4) · References: 

Standard Review Plan, Sections 15.2.1 through 15.2.5 

TOPIC: XV-4 Loss of Nonemergency AC Power to the Station Auxiliaries 

(1) Defiriition: · 

(2) 

~evie~ th~ assumptions; calculational model~ used, ~nd conseq~ences of 
pds.tulated accidents ·which i nvo 1 ve the 1 o's1s: of nonemergency ac powe·r 
(loss of offsite power or onsite ac distfibution. system) fo station · 

. auxiliaries (for exa~pTe, reactor coolan~ cfrtulation pumpi). This ~ower 
loss will; vi'ithin a few 'seconds; cause the·-,turbine to trip and reactor 

. co~lant s~stem to be f~olated, which in tu~ri causes the coolant pressure 
and temperature to i ncrea'se. :. . . .. : : -

Safety Objective: 

.To assur~ that the pressure in the reactor coolant and main steam systems 
i 5·' 1 imi ted' 'in. order to. protect the reactor cool ant pressure boundary. from 

'.O.verp~~ssur1zat1on and_t,hat thermal marginf6r fuel integrity is maintained. 

I . · 1 j ·;·.,: (3). Status: .. 
. t~ 

O'l.1rin·g each reload review by the •staff,. 'the previously determined limiting 
transient is reviewed to determine tf new ~ore paf~meters·are more 
restrictive than the reference analysis parameter values. 

( 4) Reference: 

Standard Review Plan, Section 15.2.6 
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TOPIC: XV-5 Loss of Normal Feedwater Flow 

(1) Definition: 

Review the assumptions, calculational models used; and cons~quences of 
the postulated loss of feedwater flow accidents, which cause an increase 
in coolant pressure and temperature. 

(2) Safety Objective: 

To assure that press~re in the reactor cool~ht and main steam systems Js 
limited in order to protect the reactor coolant·pressure boundary froni". 
overpressurization and that thermal margin for fuel integrity is 
maintained. 

(3) Status: 

The consequences associ at~d ·\yi,th these transients are compared during each 
reload review to the cdnsequences found to be acceptable during previous 
re 1 oad reviews~ · 

(4) Reference: 

Standard Review.Plan, Section 15.2.7 

TOPIC: XV-6 · Feedwater System Pipe Breaks Inside and,.Outside 
Containment (PWR) 

(1) Definition: 

Review "the assumptions, ;.cal cul at i ona 1 mode 1 s used, and cons,equences of 
postulated accidents wh{ch. involve feedwater line breaks:of different 
sizes. ·A feedwater line break, depending on size, may cause.r~.~ctor 
system heatup (by reduci'ng feedwater fl ow to the steam generator), or 
cooldown (by excessive energy discharge through the break).· 

(2) Safety·Objective: .. ····, 
: ~ ' 

To ass~r~' that pre~sure.in·the ~eactor coolant and main steam syst~ms is 
limited in order to protet;t:.the reactor coolant pressure b'oundqry;ifrom · 
overpre$surization and that· t)hermal margin for fuel integr.it:y is maintai11ed 
and that.any radioacti..vity:f'eiease would result .in doses .at' the's,ite boundary 
well:within 10 CFR Part 100 guidelines. . . . 

'(3) Status:': .. 

The i de[lt;ifiCat ion of the' :most 1 i mi ting transients. and the .~on~equences 
associat~d-.with these-transients is evaluated during each·~eload review 
by the staff. 

(4) Reference: 

Standard::Review Plan,:Sectfon.15.2.8 
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TOPIC: XV-7 Reactor Coolant Pump Rotor Seizure and Reactor Coolant 
Pump Shaft Break 

(1) Definition: 

Review the assumptions, calculational models, and consequences of seizure 
of the rotor or break of the shaft of a reactor coolant pump in a PWR or 
recirculation pump in a BWR. These accidents result in a sudden decrease 
in core coolant flow and corresponding degradation of core heat transfer 
and, in a PWR, an increase in primary system pressure. If clad failure 
is calculated, determine that offsite consequences are acceptable. 

(2) Safety Objective: 

To assure that the consequences of a reactor coolant pump rotor seizure 
or reactor coolant pump shaft break are acceptable; that is, that no more 
than a small fraction of the fuel rods fail, that the radiological con
sequences are a small fraction of 10 CFR Part 100 guidelines, and that the 
system pressure is limited in order to protect the reactor coolant pressure 
boundary from overpressurization. 

(-3) Status: 

Reviewed during each reload only if there is reason to believe that results 
would be different from the reference analysis; that is, only if a change 
in core parameters invalidates previous analyses. 

(4) Reference: 

Standard Review Plan, Section 15.3.3 

TOPIC: XV-8 Control Rod Misoperation (System Malfunction or Operator 
Error)* 

(1) Definition: 

Review the licensee's description of rod position, flux, pressure, and 
temperature indication systems and t~e actions initiated by those systems 
which can mitigate the effects or prevent the occurrence of various mis
operations. Review the descriptions of the input calculations and the 
calculational models used and the justification of their validity and 
adequacy. A transient of .this type can result in achieving fuel melt 
temperatures and potential fuel damage. 

(2) Safety Objective: 

To assure that the consequences of this event do not exceed specified 
fuel design limits and that the protection system action be initiated 
automatically. -

*Reviewed for PWRs only; Standard Review Plan~ s,ftions 15.4.~ and 15.4.2 cover 
\BWRs':and ·no additional areas considered. 
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(3) Status: 

Reviewed during reload, Technical Specifications revised to compensate 
.for thanges.in ari~lytical re~ults. · 

(4) : R~ference: 

S~andard Review Plan, S~ction 15.4.3 

T(lPIC: · XV-9 Startup of an Inactive Loop or Recfrculati"on Loop at an 
Incorrect Temperature, and Flow Cdntrdll~r Malfunction 
Causing an Increase in BWR Core Flow Rate 

(1) Definition: 

(2) 

(3) 

,.·. 

R~view BWRs for (1) sta~tup of an idle recifculation pump and (2) a flow 
controller malfunction causing increased recirculation flow. Revi~w PWRs 
with loop isolation valves for startup of a-pump in an initially isolated 
inactive reactor coolant loop where the rate of flow increase is limited 
by the rate at which isolation valves open. For PWRs without loop isolation 
valves, review startup of a pump in any inactive loop. If clad failures 
are calculated, determine that offsite consequences are acceptable. 

Safety Objective: 

To verify that the plant responds in such a way that the criteria regarding 
fuel damage and system pressure are met (that is, no more than a small 

· f ract i ori :of the fue 1 rods .. fail, that radi6 l ogi ca 1 consequences are a sma 11 
fr'actio'fr·of 10 CFR Part ·lOO·gu'i'delines, and that the system pressure is 

· 1 i mi t~d i ri order to protect the reactor coo 1 ant pressure boundary from 
overpfessurizatioA.) · · 

Status: 

PWRs reviewed against the final safety analysis report, BWR reviewed at 
each relO'ad;' Technical· Spe'cificatio·ns required to preclude exceeding 
safety 1 i mits during transients. 

(4) Reference: 

Standa.r.Ci :Review Pl.~~·. Sectfori~.15. 4 .. ~ -and 15. 4. 5 

TOPIC:· XV-10 :chemical a·nd Voiume Coritrc:il System Malfunction That 
· Resolts in a'Decreas~'in Bo~ori Content~ation iri the 

Reactor Coolant (PWR} · 

(1) Definition: 

'. ; n :. 

Review the assumptions, calculational models used,·and consequences of 
moderator dilution ... An accid~r:it of this type could result in a departure 
from nucleate boiliAci ~rid a' To~s·df shutdown margin. 

, . : • .. :. ~.; : '. L... ·. ~ l , ' • ,! '. ~ I . 

. ~~-... ;-·~\.r. :, .. ' . •,'\' ., 
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(2) Safety Objective.: 

To confirm that the plant responds to ·the e.vents ·in such a way that the 
criteria regarding fuel damage and system pressure are met and adequate 
time allowed for the operator to terminate the dilution before the shut
down margin is reduced. (Reactor coolant pressure and main steam pres
sure should be limited in order to protect the. reactor coolant pressure 
boundary from overpressurization.Y (Operator action must be initiated 
within 30 minutes following this event if refueling, and within 15 minutes 
during ()thermodes of operatiqn.) . 

(3) Status: 

Only reviewed during initial operating-license review and not thereafter. 
The consequences may not have been calculated in accordance with. current 

· practice. · · 

(4) Reference: 

Standard Review Plan, Section 15.4.6 

TOPIC: XV-li Inadve~tent L6ading and Operation of a Fuel As~embly 
in an Improper Position (BWR) 

,.0), . .Oefi nit ion: 
/, '.~ •f ' 

.·. Revi.ew the: spectrum of. mi s .. l oad.1 ng :•event~ analyzed. to veri.fy. that the worst 
situation .. undetecta~le .. by focore l,ristr~m,entation .has been identified . 

. Th.is revie.w will. include an. ~ssessrrien.t of the plant's. offgas and. steam 
1 i ne radiation monitors to detect fue 1 damage and th.ei r capability to 
automatically isolate the offgas system when neces~ary. · 

(2) Safety Objective: 

T~ :ass~re
1 

•• that,a misioaded assembly .is.,qetected and .if undetected wid~ 
not result 1n exceeding fuel safety li'!li~.s .. or :ra,dioactive releases. 

(3) Status: 

Reviewed during reloads,. Techni.cal _Speci.fica~i.ons 9eveloped to limit con
sequences of worst misloaded assembly to small fraction of 10 CFR Part 100 
guidelines. Technical Spec,if.ications s,etpqin,ts for radiation monitors 
alarm/isolation signals have been fqun~ deficient and have been updated 
on a case-by-case pasis for several plants. 

(4) Reference: 

.s.tandar.d,.Revj ew· _.Pl an, .:Secti 011 .~5. 4:·7 , .. 
' ·.1 

TOPIC: .. XV-12 I: s~~ctrum of.. Rod :EJecti'~n .Acc::i'~~n~s·: (PWR) 

(1) Definition: 

Review the assumptions, calculational models used, and co[lsequences, 
including radiological consequences, of PWR control rod ejection accidents, 

·• l", 
) ~ 
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and review the Technical Specifications regarding control of reactivity· 
worth and technical specifications on primary to secondary leakage. Ejec
tion of a control element assembly from the core can occur if the control 
element drive mechanism housing or the nozzle on the .reactor vessel head 
breaks off circumferentially. The ejection of a control element assembly 
by the reactor coolant system pressure can cause a severe reactivity excur
sion. This accident may result in high doses for those plants where fuel 
failures are postulated to occur as ~ result of the accident. This accident 
usually determines the maximum allowabl~ steam generator leak rate. 

(2) Safety Objective: 

To ensure that if a control element assembly ejection occurs, core damage 
is minimal, no additional reactor coolant pressure boundary failures occur, 
the calculated radial average energy density is limited to 280 cals/gm at 
any axial· fuel location in any fuel rod, and that the radiological conse
quences will not exceed appropriate limits. 

(3) Status: 

Releases through the containment and/or steam generator ·leaks are analyzed 
for current plants, but were not reviewed routinely for older plants. Many 
of the operating plants have no leak Technical Specifications .or they are 
excessively high. During each reload by the staff, the previously determined 
limiting transient is reviewed to determine if the new ejected rod worth 
is more restrictive than the reference analysis valu~s. 

( 4) Ref er.ences: · 

1. Standard Review Plan, ·section 15.4.8 
2. Regulatory Guide 1.77, "Assumptions Used for Evaluating a Control 

.. Rod Ejection Accident for Pressurized Water Reactors" 

TOPIC: XV-13 Spectrum of Rod Drop ~ccidents (BWR) 

(1) Definition: 

Review the assumptions, calculational models used, and consequence_s of BWR · 
control rod drop accidents and review the Technical Specifications regarding 

·control of .rod qctivity worth .. An uncoupled rod may hang up in the core 
whe:n the' contra l rod drive is withdrawn and drop l ate.r when the consequences 
of a rapid control rod withdrawal are most severe. An arialysis of the 
ra~i.ological consequences from this accident will be included. 

(2) Safety Objective: 

To limit the effects of a postulated .contro-1 rod drop to the extent that 
reactor coolant pressure boundary stresses are not exceeded and core damage 
is minimal. To assure that the radial average.fuel rod enthalpy at any J 
axial location in any fuel rod is limited to less than 280. cals/gm follow:. 
ing the worst reactivity excursion and to assure that the radiological 
consequences do not exceed appropriate guidelines. 

_;,_ .· 
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(3) Status: 

The potential for and reactivity consequences of an accidental control rod 
drop are now routinely evaluated prior to is~uance of an oper~ting license 
and any time thereafter when changes could affect the accident results. or 

.. probability. of occurrence. Radiological consequences may not have been 
~alculated in aicordance with present practice. 

(4) Reference: 

Standard Review Plan, Section 15.4.9 

TOPIC: XV-14 Inadvertent Operation of Emergency Core Cooling System 
and Chemical and Volume Control System Malfunction That 
Increases Reactor Coolant Inventory 

(1) Definition: 

Review the assumptions, calculational models used, and consequence~ of 
actuation of the high pressure coolant injection system or faulty operation 
of th~ volume control system. The chemical. and volume control system 
regulates both the chemistry and the quantity of coolant in the reactor 
coolant system. Changing the boron conc~ntration in the reactor:coblant 
system i~ a part of normal plant operation, compensating for long~term 
reactivity effects. Actuation of these systems could increase .the volume 
of coolant within the reactor coolant pressure boundary (RCPB) causing.a 
high water level, possible high power level, and high or low pr~ssure. 
If clad failure is calculated, determine that offsite consequences-are 
acceptabl~, 

(2) Safety Objective: 

To assure ihat water added to the RCPB does not cause transients that exceed 
RCPB pressure limits or result in unacceptable fuel. damage. No activity . 
is released during the. transient, but the transient may subsequently result 
in increased radioactivity in gaseous relea·ses during normal operation.· 

(3) Status: 

This traniient i~ now routinely analyzed prior to issuance of an operating 
license and any time thereafter when pr.oposed changes would affect the 
transient results. Radiological consequences may not have been calculated 
in accordance with current practice. 

(4) Reference: 

·s·tandard Review Plan, Section 15.5.1 

TOPIC: XV-15 In'advertent Opening of a PWR Pressurizer Safety/Re 1 i ef Valve 
or~ .BWR Safety/Relief Valve 

(1) Deffoitfon: 

Review the ass~mpt ions, ca 1 cui atl"ona (cmode.l s used; "ari"d conseq-uences .. o.f 
inadvertent opening of a PWR pressurizer safety/relief valve or a BWR 
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safety/relief valve. Loss of reactor coolant inventory and depressurizing 
action of the reactor coolant system can occur if the PWR pressurizer 
safety/relief valve or the BWR safety/relief valves open spuriously, or 
open when required but fail to reclose properly. 

(2) Safety Objective: 

To preserve fuel cladding integrity during reactor coolant system depres
surization transients resulting from faulty operation of a relief or safety 
valve while at rated power. 

(3) Status: 

The transient is now evaloated pri6r to issuance of an operating license 
and any time thereafter when prop6sed change~ could affe~t the transient 
results. 

(4) References: 

1. Standard Review Plan, Section 15.5.l· ... 
2. Regulatory Guide 1. 70, "Standard Format arid Content of Safety Analysis· 

'.Reports for Nuclear Po~er Plants" 

TOPIC: XV-16 Radiological Consequences of Fa~ilure of Small Lines 
Carrying Primary Coolant Outside Containment 

:-

(1) Definition~ 

Review the ~ssumption, c~lculational models: used, and radiological c6nse
quences of failure of small. lines. carryin·g: primary coolant."C>utsi'de ·C.()_n
tainment and review the Technical Specificatibns associated.with primary· 
coolant radioactivity concentrations, is.olation valve closure tim~s, and 
isolation valve leakage limits. In the event·oi a rupture of any component 
in the instrument lines outside primary containment, primary_coolant·and 
any radioactivity.contained in the coolant or released 1;o the coolant 
during the transient will be released if the j.nsir~m~nt l'ines are connected 

. to the reactor coolant pres?ure.'boundary. Primary coolant sampfe lines if 
broken outside primary containment can also allow coolant and radioactivity 
in the coolant to escape in the same manner. When these lines discharge to 
secondary containment, the integrity of. the secondary containment and Jhe 
efficiency of the filtration systems must. be _deterinined. · ·. '·. 

(2) Safety Objective: 

To assure that any release of radioactivity to the envir6nment is substan .. 
tially below the guidelines of 10 CFR 100. 

(3) Status: 

The radiological consequences of small. line breaks outside of. prima_ry con
tainment have been evaluated routinely since 1970 prior to is~uance of 
operating licenses, but have not _always· incl.ude.d the effects of iodine 
spikes during the depres?uri ~at.ion trans fent. 
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( 4;) .. RP.f erences: 

1. Regulatory Guide 1. ll, · 11 Instrument• Lines Penetrating Pri ma:ry Reactor 
Containinent11 · ·· 

2. 
3. 

10 CFR Part 50, Appen~ix A, Got 5S and 56 
Standard Review Plan, Section 15.6.2 

TOPIC: XV-17 Radi~logical Consequ~nces of Steam Generator Tube Failure (PWR) 

(1) Definition: 

Review the assumptions, calculational models used, and consequences of a 
steam generator tube failure with and without loss of offsite power.and ~· 
review the Technical Specifications associated with coolant activity con
centrations. ·Steam generator ·tube failures a 11 ow escape of reacto'r ·cool ant 
into the main steam system and to the envir6~ment. · An analysts of the 
radiological consequences of this accident will be included. 

(2) Safety Objective: 

TQ assure that the plant responds in a proper manner to this accident, 
. including appropriate operator actions, and to assure that radioactivity 

released following steam generator tube failure(s) is a small fr~ction of 
the 10 CFR 100 guidelfnes and within 10 CF~ 100 for the case of a coincident 
iodine spike. ... ·. .' •" ·. 

(3) Status: 

T~e iodine. rel eas.e mechanism may not have been analyzed in accordance with 
p~es~rit ass'u111pt ions and· methods for some of the o J der PWRs .: Some operat
ing plants de>' not have ·iodine activity limits· in their Technical Speci
fic~tions o~ ha~e inapprbpriatel~ high ~1mits. 

,. ' ,. 

(4 f References:· · 
. ~· : 

,.l .. Standiifd Review Plan, se;c.tion·15:6.3. -· 
.2. , Regulatory Guide 1.5, 11 Assumptions Used for Evaluating the Potential 
. . Radi.o logical Consequences of ·a Steam Line Break Accident~ for Boiling 

... · Water. Reactors 11 
• • 

TO~IC: ~V~l8 ~adioiogical:Conseque~ces of Mk~~ Steam Line Failure 
Outside containm~nt ' 

(1) Definition: 

. ·R~view the.assumption;, c·arc·~JatiO.nal mo4e·15· used, and consequences of 
failure of a main steam line outside containment ·and review the Technical 
Specifications associated with primary coolant activity concentrations 
and main steam isolation valve closure times. 

<2J .safety .ot>Jective! 
j·,. . ,".,_, .· 

.·I. 

A steam line br_eak outside containnient,allows radioactivity to escape to 
the environment. To l im.i f~tn-e' 'feleas'e '-O-f'ra'.di'b'acti\ifty td'tti~ ·envi ronme·nt 
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..... 

to well within the guidelines of 10 CFR 100 in the .event of a large steam 
line break, the primary coolant radioactivity must be appropriately limited 
by Technical Specifications. 

(3) Status: 

Some operating plants do not have appropriate coolant activity Technical 
Specifications. 

(4) Reference: 

Standard Review Plan, Secti~~ 15.6.4 

TOPIC: XV-19 Loss-of-Coolant Accidents Resulting From Spectrum of 
Postulated Piping Breaks Within the Reactor Coolant 
Pressure Boundary 

(1) Definition: 
.. 

Review the licensee 1 s ~nalyses of the spectrum ol' loss-of-cool~nt accidents 
(LOCAs) including break locatibns, break sizes, and i~it~al condjtions 
assumed, the evaluation model used, failure modes, radiological conse
quences, acceptability of auxiliary systems, functional capability of the 
containment, and the effects of blowdown loads.- LOGAs are postulated 
breaks in the reactor coolant pressure boundar};' resulting fn· a' loss of 
reactor coolant at a rate in excess of the capability of the reactor cool
ant makeup system. LOCAs result in excessive f~el damage or m~lt unless 
coolant is replenished. · 

(2) Safety Objective: 

To assure that the consequences of los~-of-cocilaht accidents are accept
able; that is, that the requirements of 1o·cF~·50;46 and Appendix K to 
10 CFR 50 are met, that the radiologi~al conseijuerif¢s qf a design basis 
loss-of-coolant accident from contai~ment leakage and.the radiological 
consequences of leakage from engineered safety· features outside containment 
are acceptable, and the structural effects of blowdown are a~ceptable. 

(3) Status: 

Emergency core cooling·system (ECCS) evaluation·is·a generic item which 
is currently under review or is complete_forall operati"ng reactors 
(La Crosse and San Onofre.have stainless steel cores and··hav@;~nalyses 
completed to show conformance with.the Interim Accep~ance Ctiteria). 
Re 1 ated generic i terns currently under review are .. reev~fl'uat.fons for 
increased vessel head fluid tempefatur~s in W PWRs, effecti.bf.~ore flow 
on BWR LOCA analyses, GE ECCS input errors;· and non-jet pu~p BWR:.core .·· · 
spray cooling coefficients. Radiological consequences are not routinely 
rereviewed. · 

(4) Reference: 

Standard Review Plan, Section 15.6.5. and its Appendices 
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TOPIC:. xv:...20 Radiological· consequences of Fuel-Damaging Accidents 
(Inside and Outside Containment) 

(1) Definition: . 

Review the·ass~'ffiptions, calculational models used, and consequences of 
postulated· f.ue)' damaging accidents inside and outside containment and 
revi~~ t~chnical·_Specifications associated with fuel handling and 
ventilat_ion system and filter systems, including interlocks on fuel 
movement-and damage from fuel cask drop and tipping. Include in the 
review the· ass·um~d activity available for release, decontamination 
factors, filter effi ci enci es, act i vlty transport mechanisms and rates, 
ventilation system potential release pathways, and calculated doses. 

(2) Safety Objective: 

To assure that offsite doses resulting from fuel damaging accidents, 
resultin~ from fuel ~andling, or dropping a heavy load on fuel are well 
within the gui.deline values of 10 CFR Part 100. 

(3) Status.: 

The radiological consequences of fuel handling accidents inside coritain-
. ment are: :currently b~ing performed as a generic review for PWRs. The 
radiological cdnsequehces of fuel damaging accidents outsidi containment 
of 6perating plants are· only evaluated if Technical Specifications are 
reviewed. 

( 4) References: 

.Standard .Review P.l9n,.Section 15.7.4 
Regulatory Guide 1.25, 11 Assumptions Used for Evaluating the Pqten
"t:ial Rad.iological Consequences of a Fuel Han.dling Accident in.-the 

·Fuel Handling a_nd :storage Facility for Boiling and Pressurize4 Water 
Recittorsi• · 

TOPIC: · XV-21 . Spent F~el. ~ask: Drop Accidents 

(1) Definition: 

Review the potential 'tor spent fuel cask drops, the damage which could 
result from cask drops, and the radiological consequences of a cask drop 
from fue)_qamaged within the ·cask u(lder conditions ex~eeding the design 
basfs impact 'o_n, .t~e cask. 

. ' 

(2) Safety Objective: 
,·,:. 

To assure thai the damage to fuel'within the casks and radiological 
consequences resulting from a cask drop are acceptable or that acceptable 
measures hav~ been taken to pr~clude cask drops. 
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(3) Status: 

F~el cask drop an~lysis is a gen~ri~ it~m ~hich has bee~ iompleted on some 
plants. or is. currently under review for all other operating re~ctors. 

(4) References: 

1. Standard Review Plan, Section 15.7.4 
2. Regulatory Guide 1.25 11 Assumptions Used for 'Evaluating the Poteritia.l 

Radiological Consequences of a Fuel Handling Accident in the Fuel 
Handling and Storage 'Facility' for.Boiling and Pressurized Water 
Reactors 11 

3. ' NUREG-0328, II Regulatory Licensing: Status Summary Report" (Pink 
Book) · 

(5) Basis for Deletion (Related TM! Task, US!, or Other SEP Topic):· 

US! A-36, 11 Contrcil-' cif Heavy Loads Near Spent Fuel 11 (NUREG-0649) 

The review criteria required by US! A-36 (Standard Review Plan, .. 
Section 15.7.5) are identical to the review criter~a specified in 
the References of SEP Topi~ IX-2; therefore; this SEP topic has been 
deleted. 

TOPIC: XV-22 Anticipated lransierit~ Without Strain·'· 

(1) Definition: 

Rev few the postulated sequences of events, analytical models, values ··of 
parameters used in the anal~tical modeis, arid the ~redicted.results ~nd 
consequences of events in which an anticipated trans·ient occurs and is 
not followed by an automatic reactor shutdown (scram). Analyses of the 
radiological consequences for these transients will be included.:: F~ilufe 
of the reactor to shut down quickly during anticipated transients can lead 
to uhsc~e~t~ble rea~tor coolant syst~m pressure~ and to'fue} damage: 

'• . .... '' . ~ .. 

(2) Safety Objective: 

To assure that the reliability of the reactor shutdown systems_ is t.l,.igh · 
enough so that anticipated transient without scram (ATWS) events need not 
be considered or to assure.that the:consequeni::es of'ATWS events are accept
able; that is, that· th~ re~ctor coolant-' system ~ressur~, fuel p~essure, 

:fuel iher~al and hydraul~c perfo+inance; maximum contaihment pressure~ and 
radiological conseq~e~ces are.~ithin acceptable limits:. . .. 

(3) . Status: 

ATWS is a generic .topic.·current'ly under review to:de:t.ermioe er position 
for all power reactors. BWR licensees have been requested to install 
reactor coolant pump trips as a short-term pr-ogram measure'. All licensees 

. have submitted descriptions of the appli~ability of vendor generic ATWS 
~-"re.ports for.their plant·s. · The' schedule f.or review of Clas·s C plants, 

which includes those planti d~signated fbr 'Phas~·II· of ~EP; ha~ not yet 
been developed. 

Dresden 2 SEP A-100 ~ , I~, 



( 4) · Ref ere rices: 

L. NUREG-0328, "Regulatory Licensing: Status Sur_nmary Report 11 (Pink 
Book) 

2. WASH 1270, 11 Technical Report on Anticipated Transients Without 
Scram for Water-~ooled Power Reactors, 11 September 1973 

3. Standard Review Plan, Section 15.8 and Appendix 

(5) Basis for Deletion (Related TMI Task, USI, or Other SEP Topic): 

USI A-9, 11 Anticipated Transients Without $cram11 (NUREG-.0606) 

. The reference cited in this topic, that is, NUREG-0328, was the 
precursor of USI A-9. The evaluation required for USI A-9 is 
identical to SEP Topic XV-22; therefore, this SEP topic has been 
deleted. 

TOPIC: XV-23 Multiple Tube Fa1lures in Steam Generators 

(1) Definition: 

Assess the effects of multiple steam generator tube failures (ranging.from 
le~ks to double-ended ruptures) as a.result of pressure differential~· that 
may occur following a loss-of"'.coo-lant accident (LOCA), steam line break, 
or anticipated transient without.scram (ATWS) events. · 

(2) Safety Objective: 

Assur~ that the ref]ood of the .core following a LOCA is pos~ibl~ and that 
the radiological consequences following these accidents are within the 
10 CFR Part. 100 guidelines.· · 

(3) Status: 

The consequences of multiple tu~e failures have not been analyzed for any 
plant at the licensing stage. Work has been done for some operating plants, 
but ultimate goals have yet to be set. 

(4) References: 

1. Prairie Island Nuclear Station, Docket Nos. 50-282 and 50-306 
2. Turkey Point Plant, Docket.Nos. 50-250 and 50-251 
3. Surry Power Stations, Units 1 and 2, Docket Nos. 50-280 and 50-281 

(5) Basis for Deletion (Related TMI Task, USI, or Other SEP Topic): 

(a) Babcock 

Two of the tasks of USI A-3, A-4, A-5 are as fo 11 ows: 

1. Analys_es_ o_f LOCA with __ Gp_n<;.!Jt!'eJJt S_t.~am .~en~ra_~or Tube Failures 
. "'"- · 2.-. Analys,es of M~1n Steam line Break ·· · -
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The analyses required by these two tasks in USI A-3, A-4, A-5 cover 
two of the three events specified in the Definition. 

(b) USI A-9, 11 Anticipated Transients Without Scram" (NUREG-0606) 

Pressure differentials resulting from ATWS events have been determined 
to be no greater than those resulting from main steam.line·break events 
(NUREG-0460, Volume 2, Appendix V). The analysis for ATWS event is, 
therefore, covered under USI A-3, A-4, and A-5. 

The evaluation required for USI A-3, A-4, A-5 is identical to SEP 
Topic XV-23~ therefore, this SEP topic has been deleted. 

TOPIC: XV-24 Loss of All AC Power 

(1) Definition: 

Review plant systems to determine that following losi of all ac power 
(onsite and offsite) the reactor is shut down and core cooling can be 
initiated. Loss of all ac power causes loss of most emergency equipment 
and instrumentation. 

(2) Safety Objective: 

To assure that with only de power, equipment design, diversity, and 
operator action are sufficient to initiate core cooling within a short 
time period (typically 20 minutes). 

(3) Status: 

Not an explicit SRP topic. Availability of some ac power is assumed in 
all accident/transient analyses. Topic may be considered as an auxiliary 
fuel pump or reactor core isolation cooling pump diversity spinoff. 

(4) Basis for Deletion (Related TMI ·Task, USI, or Other SEP Topic): 

. TOPIC: 

USI A-44, "Station Blackout11 (NUREG-0606) 

The problem description of USI A-44 is identical to the Definition. 
of SEP Topic XV-24, ahd the review of USI A-44 would be the same as 
Topic XV-24; therefore, this SEP topic has been deleted . 

XVI Technical Specifications 

(1) Definition: 

The existing Technical Specifications, associated with SEP topics, will 
be compared with the Standard Technical Specifications for deviations~ 
Where significant differences exist, they will be identified and considered 
for upgrading. The bases for the specifications will be examined including 
trip setpoints and accounting for nuclear uncertainty. Where significant 
voids occur in existing specifications, appropriate values will be identified 
and considered for upgrading. 
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(2) Safety Objective: 

To assure that the safety limits and operational safety measures are 
sufficiently specified for the plant to minimize the probability of acci
dents that could result from equipm~nt failure, miso~eration, or human 
error.· 

(3) Status: 

See Topic XIII-1, "Conduct of Operations" for Section VI status. The other 
sections of the Technical. Specifications are reviewed only to the ~xtent 
that reloads; license amendments, or generic problems require. 

(4) References: 

1. Standard Technical Specifications; Regulatory Guide 1.8, !'Personnel 
Selection and Training, 11 and Regulatory Guide 1.33, "Quality Assur
ance Program Requirements (Operations)" 

2. Standard Review Plan 
3. Regulatory Guide 1. 70, "Standard Format and Content of Safety 

Analysis Reports for Nuclear Power Plants, 11 Chap.ter 16 
4. 10 CFR Part 50, Section 50.36 

TOPIC: XVII Operational Quality Assurance Program 

(1) Definition: 

Review the Quality Assurance (QA) Program with respect to safe and reli-. 
able operation of the plant. 

(2) Safety·Objective: 

Since 1973, Significant.new guidance for operational QA programs. in the 
form of Regulatory Guides and WASH documents has been issued describing 
how to meet the criteria of 10 CFR Paft SO, Appendix B.·. The.objective of 
this guidance is to assure that operatio~, maintenance, modification, and 
test activities do not degrade the capability of safety-related· items to 
perform _their intended functions. · 

(3)'· Status·:· 

Generic review for compliance with current standards is under way. As of 
May 1977, 50 of the 63 operating plants have QA programs which meet current 
criteria. The 1~ remaining plants are currently under review, with an -
estimated completion date of July 1977. 

(4) References: 

1. lO·CF~ Part 50, Appendix B 
2: WASH-1283, Revisibn 1, "Guidance on Quality Assurance Requirements 

During Design and Procurement Phase of Nuclear Power Plants, 11 

May· 24_,- 1974. _ --:- _. _ _ __ -~~- ~:.__ _ _ _ _ __ .. . ______ _ 
3. WASH-1284, "Gui dance -on Qual-ity Assurance.Requirements During the 

Operations.Phase of Nuclear Power Plants, 11 October 26, 1973 
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4. WASH-1309, "Gui dance .on ,Quality Assurance Requirements During the . 
Construction Phase of Nuc.l ear. Power. Pl ants, II May 10, 1974 . 

5. American National Standards Insti.tute, ANSI N18. 7-1976, 11 Administra
t i ve Controls and Qua l _i ty As·surance for the Ope rational Phase of 
Nuclear Power· Plants, 11 February 19, 1976 

U.S. Nuclear Regulatory Commission reports cited under "Basis for Deletion" 
include: 

NUREG-75/111 

NUREG-0153 

NUREG-0313 

NUREG-0328 

NUREG-0371 

NUREG-0410 

NUREG-0460 

NUREG-0471 

NUREG-0484 

NUREG-0510 

NUREG-0554 

NUREG-0577 

NUREG-0606 

NUREG-0609 

NUREG-0649 

Dresden 2 SEP 

Guide and Checklist for b~~~lopm~nt and Evaluation of 
State and.Local Government Radiological Emergency Response 
Plans in Su.pport of Fixed Nuclear Facilities" (Reprint of 
WASH-1293), Oct: 1975. . . .. . . . 

"Staff Discussi.on of 12 Additional Technical Issues Raised 
by Responses to November. 3, .1976 .Memorandum from Di rector, 

· NRR, to. NRR staff, 11 1976. 

"Technical Report on Material Selection and Processing 
Guidelines. for BWR Coo.lant Pressure Boundary Piping, 11

. 

July 1977. 

11 Kegula_t~ry Lice_ns_i~_g__: __ S~_at~~- ?_umma_!'}'. Report" (Pink Book). 

"Approved Category ATas.k Action Plans,.11 Nov. 1977. 

11 NRC Program for the Resolution.of Generic Issues Related 
to Nuclear Power Plants, Report to Congress, 11 Dec. 1977. 

"Anticipated Transients Without Scram for Light Water 
Reactors, 11 Vol . 2, Apr. · 1978. 

"Generic Task Problem. Descriptions -Category B, C, and D 
Tasks, 11 Sept. 1978. 

"Methodology for Combining Dynamic Responses, 11 May 1980. 

"Identification of Unresolved Safety Issues Relating to 
Nuclear Power Plants--A Report to Congress 1979, 11 Jan. 1979. 

"Single-Failure-Proof Cranes for Nuclear Power Plants, 11 

May 1979. 

"Potential for Low Fracture Toughness and Lamellar Tearing 
on PWR Steam Generator and Reactor Coolant Pump Supports, 11 

. Sept. 1979. 

11 Unresolved Sat e.ty Issues Summary, 11 issued quarterly. 

"Asymmetric Slowdown Loads on PWR Primary Systems, Resolu
tion of Generic Task Action Plan A-2, 11 Jan. 1981. 

''Task Action Plan for Unresolved Safety Issues Related to 
Nuclear Power Plants, 11 Feb. 1980. 
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NUREG:..0654 

NUREG-0660, 
Rev. 1 

NUREG-0691 

NUREG-0705 

NUREG-0737 

NUREG-0800 

NUREG/CR-1321 

Qj b~' 
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"Criteria for Preparation and Evaluation of Radiologi'cal 
Emergency Response Plans and Pfepa~ednesi in Support of 
Nuclear Power Pl ants, 11 Feb. 1Q80. , · 

11 NRC Action Plan Developed as a Result of the' TMI-2 
Accider:it, 11 Vols. 1 and 2, May 1980 

11 I·nvest i gat ion and Evaluation of Cracking Incidents fn 
Piping in Pressurized Water Reactors., 11 Sept. 1980. 

··, . 

11 IdentHica.tion of New Unresolved Safe'ty Issues Relating to 
Nuclear PowerPlants, 11 Mar. 1981. ·• 

"Clarification of TMI Action Plan Requirements, 11 Nov. 1980. 

"Standard Review Plan for the Review of Safety Analysis 
Reports for Nuclear Power Plants, 11 July 1981 (formerly 
NU REG- 75/087). 

11 Final Report ~ Phase I. Systems Interaction Methodology 
Applications Program, 11 Apr. 1980. 

.~·· 

\· 
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APPENDIX B 

SEP TOPICS DELETED BECAUSE THEY ARE 
COVERED BY A TMI TASK, UNRESOLVED SAFETY 

ISSUE (USI), OR OTHER SEP TOPIC 1 ' 2 

1 See 11 Basis for Deletion 11 in Appendix A under applicable SEP topic. 
2 Letter from G. C. Lainas (NRC) to all SEP licensees, Subject: Deletion of 
Systematic Ev~~ation Program-iopies,CoVered_by Three Mjle Isl~n~ NRC Action 
Plan, Unresolved Safety Issues, or Other· SEP Topics, May 1981. · -
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SEP 
Topic No. 

II-2.B 

II-2.D 

III-8. D 

Ill-9 

Ill-11 

III-12 

V-13 

VI-2. A 

VI-2.B 

VI-5 

VI-7.E 

VI-8 

Vll-4 

VII-5 

IX-2 

XIIl-1 

SEP Title 

Dnsite Meteorological Measurements 
Program 

Availability of Meteorological Data 
in the Control Room 

Core Supports and Fuel Integrity 

Support Integrity 

Component Integrity 

Environmental Qualification of 
Safety-Related Equipment 

Waterhammer 

Pressure-Suppression-Type BWR 
Containments 

Subcompartment Analysis 

Combustible Gas Control 

Emergency Core Cooling System Sump 
Design and Test for Recirculation 
Mode Effectiveness 

Control Room Habitability 

Eff~cts of Failure in Nonsafety
Related Systems on Selected 
Engineered Safety Features 

Instruments for Monitoring Radia
tion and Process Variables During 
Accidents 

Overhead Handling Systems (Cranes) 

Conduct of Operations 

Spent Fuel Cask Drop Accidents 

TMI, USI, or 
SEP No. 

TMI I I. F. 3 
TMI Ill.A.l 

TMI Il.F.3 
TMI Ill. A. l 
TMI I. D. l 

USI A-2 

USI A-12 

USI A-7 
USI A-24 

USI A-46 

SEP Ill-6 
SEP V-1 

USI A-46 
USI A-2 
SEP lll-6 

USI A-24 

USI A-1 

USI A-7 

USI A-2 

TMI ll.B. 7 
USI A-48 

TMI, USI, or SEP Title 

Instrumentation for Monitoring Accident Conditions 
Improve Licensee Emergency Preparedness - Short Term 

Instrumentation for Monitoring Accident Conditions 
Improve Licensee Emergency Preparedness - Short Term 
Control Room Design Reviews 

Asymmetric Blowdown Loads on Reactor Primary Coolant 
System 

Fracture Toughness of Steam Generator and Reactor 
Coolant Pump Supports 
Mark I Containment Long-Term Program 
Environmental Qualification of Safety-Related 
Equipment · 
Seismic Qualification of Equipment in Operating 
Plants 
Seismic Design Considerations . 
Compliance With Codes and Standards (10 CFR Part 50, 
Section 50.55a) 

Seismic Qua 1 ifi cation ·of Equipment in Operating Pl ants 
Asymmetric Blowdown Loads on Reactor Primary Coolant 
Seismic Design Considerations 

Qualification of Safety-Related Equipment , 

Waterhammer 

Mark I Containment Long-Term Program 

Asymmetric Blowdown Loads on Reactor Primary Coolant 
System 

Analysis of Hydrogen Control 
Hydrogen Control Measures and Effects of 
Hydrogen Burns on Safety Equipment 

USI A-43 Containment Emergency Sump Reliability 

TMI 111.D.3.4 Control Room Habitability Requirements 

USI A-47 Safety Implications of Control Systems .,, 
USI A-17 Systems Interactions in Nuclear Power Plants 

TMI II. F. l 
TMI 11.F.2 

TM! 11.F.3 

USI A-36 

TMI I. c. 6 

TM! 111.A.1 
TMI 111.A.2 

USI A-36 

Additional Accident Monitoring Instrumentation 
Identification of and Recovery From Conditions 
Leading to Inadequate Core Cooling 
Instruments for Monitoring Accident Conditions 

Control of Heavy Loads Near Spent Fuel Pool 

Procedures for Verification of Correct Performance of 
Operating Activities 
Improve Licensee Emergency Preparedness - Short-Term 
Improving Licensee Emergency Preparedness - Long-Term 

Control of Heavy Loads Near ·Spent Fuel Pool XV-21 

XV-22 Anticipated Transients Without Scram USI A-9 Anticipated Transients Without Scram 

XV-24 Loss of All AC Power USI A-44 Station Blackout 
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APPENDIX C 

PLANT-SPECIFIC SEP TOPICS DELETED, REFERENCE 
LETTER, AND REASON FOR DELETION 



SEP 
Topic No. 

III-3.B 

IIl-7.A 

IIl-7.C 

III-8.B 

III-10. B 

V-1 

V-2 

V-3 

VI-2.C 

VI-7.A.l 

VI-7.A.2 

VI-7.B 

VI-7.C.3 

VI-7.F 

VI-9 

VII-7 

IX-4 

x 

XI-1 

·XI-2 

Date of 
SEP title letter 

Structural and Other Consequences (e.g., 11/16/79 
Flooding of Safety-Related Equipment in 
Basements) of Failure of Underdrain 
Systems 

Inservice Inspection, Including Prestressed 11/16/79 
Concrete Containments with Either Grouted 
or Ungrouted Tendons 

Delamination of Prestressed Concrete 11/16/79 
Containment Structures 

Control Rod Drive Mechanism Integrity 9/11/80 

Pump Flywheel Integrity 11/16/79 

Compliance With Codes and Standards 11/27/81 

Applicability of Code Cases 11/16/79 

Overpressurization Protection 11/16/79 

Reactor Coolant Pump Overspeed 11/16/79 

Steam Generator Integrity 11/16/79 

Reactor Core Isolation Cooling 11/16/79 
System (BWR) 

Ice Condenser Containment 11/16/79 

Emergency Core Cooling System Reevaluation 11/16/79 
To Account for Increased Reactor Vessel 
Upper-Head Temperature 

Upper Plenum Injection 11/16/79 

Engineered Safety Feature Switchover From 11/16/79 
Injection to Recirculation Mode (Automatic 
Emergency Core Cooling System Realignment) 

Effect of PWR Loop Isolation Valve Closure 11/16/79 
During a Loss-of-Co.olant Accident on Emer-
gency Core Cooling System Performance 

Accumulator Isolation Valves Power and 11/16/79 
Control System Design 

Main Steam Line Isolation Seal System (BWR) 11/16/79 

Acceptability of Swing Bus Design on BWR-4 11/16/79 
Plants 

Boron Addition System (PWR) 11/16/79 

Auxi 1 i'ary Feedwater System 11/16/79 

Appendix I 12/4/81 

Radiological (Effluent and Process) 12/4/81 
Monitoring Systems 

Dresden 2 SEP C-1 

Reason for deletion of topic 

Not applicable t6 site because site 
does not have a system whose function 
is to lower the groundwater table. 

Not applicable to this unit's 
containment design. 

Not applicable to this unit's 
containment design. 

Review published as NUREG-0479, "Report 
on BWR Control Rod Drive Failures." 

Not applicable to BWRs. 

Reviewed under inservice inspection/ 
inservice test program. 

Not applicable at this time; to be 
reviewed for any future modifications 
using references to Code Cases. 

Not applicable to BWRs based on 
operating experience. 

Not applicable to BWRs. 

Not applicable to BWRs. 

Not applicable to this facility design. 

Not applicable to this unit's 
containment design. 

Not applicable to BWRs. 

Not applicable to BWRs. 

Not applicable to BWRs. 

Not applicable to BWRs. 

Not applicable to BWRs. 

Not applicable to this facility design. 

Not applicable to this facility design. 

Not applicable to BWRs. 

Not applicable to BWRs. 

Being resolved under generic activities 
A-02, "Appendix I," and B-35, "Confirma
tion of Appendix I Models." (See 
"Basis for Deletion" in Appendix A under 
Topic XI-1.) 

Being resolved under generic activities 
A-02, "Appendix I." (See "Basis for 
Deletion" in Appendix A under Topic XI-2.) 



SEP 
Topic No. 

XV-2 

XV-6 

XV-10 

XV-12 

XV-17 

XV-23 

XVI 

Date of 
SEP title letter 

Spectrum of Steam System Piping Failures 11/16/79 
Inside and Outside Containment (PWR) 

Feedwater System Pipe Breaks Inside and 11/16/79 
Outside Containment (PWR) 

Chemical and Volume Control System 11/16/79 
Malfunction That Results in a Decrease 
in Boron Concentration in the Reactor 
Coolant (PWR) 

Spectrum of Rod Ejection Accidents (PWR) 11/16/79 

Radiological Consequences of Steam 11/16/79 
Generator Tube Failure (PWR) 

Multiple Tube Failures in Steam Generators 11/16/79 

Technical Specifications 11/05/80 
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Reason for deletion of topic 

Not applicable to BWRs. 

Not applicable to BWRs. 

Not applicable to BWRs. 

Not applicable to BWRs. 

Not applicable to BWRs. 

Not applicable to BWRs. 

Will be addressed after completion of 
the integrated assessment. 



APPENDIX D 

PROBABILISTIC RISK ASSESSMENT STUDY*'** 

*"Risk Based Categorization of Dresden-2 SEP Issues" (Sandia ~ational 
Laboratories), October 5, 1982. 

**_The"mo_diJi e.d fault tree,s~_-are not_ reproduced __in _thi,s, )"ep.ort. because 
of their bulk. A copy of the fault trees can be obtained by request. 
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EXECUTIVE SUMMARY 

This is an Executive Summary of the report, nRisk-Based 

Categorization of Dresden-2 SEP Issues.n Refer to the main report 

for the details of the analysis we have used to classify the 

Dresden-2 SEP issues with respect to their importance to risk. 

These classifications have been performed using probabilistic risk 

assessment (PRA) techniques. 

The issues have been examined from the perspective of the impact 

their resolution would have on risk from the plant. The classifica

tions are based on the criteria given in Table Ex-1. Following are 

discussions of each issue, their classifications based on these 

criteria, and the supportive results of our analysis which were 

judged by these criteria. 

The Dresden-2 fault trees referred to in Table Ex-1 were constructed 

by modifying the IREP Millstone-! system fault trees to represent 

the failures of the Dresden-2 systems. The methodology adopted in 

this study was to examine the impact of each issue on the systems it 

affects and assess the importance of the issue by qualitative con

sideration of the Dresden-2 fault trees, aided by the results and 

insights of other PRAs. For each issue, we estimated the impact its 

resolution would have on the modified Millstone-! (Dresden-2) fault 

trees and thus the impact on the risk at Dresden-2. The ndominancew 

i 



of a fault tree indicates whether that fault tree would appear in 

the dominant accident sequences. 

Table Ex-2 gives th~ resul~~ of the classification of the issues ~s 

high, medium, or low importance to r.isk. The numbers denote the 

issues. 

ii 



Classification 

High 

Medium 

Low 

TABLE Ex-1 

Criteria for Classification of Issues 
' ' 

'.1. 

Criterion 

Resolution of issue dominates 

value of the top event of a 
• : •• ,·. • •·• ••• • 4 \' • ••. 

dominant Dresden-2 fault tree or 

dominant sequence event. 

Resolution of issue impacts but 

does not dominate value of top 

event of dominant fault tree or 

dominant sequence event. 

Resolution of issue has no impact 

on value of top event of dominant 

fault tree or dominant sequence 

event. 
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Medium 

LOW 

VIII-3.A 

VIII-3.B 

III-10.A 

V-11.B 

III-5.B 

. III-8 .A 
v.;..s 

V-11.A 
v;r;...4 

VI-6 

VI:-7;.C.l 

VI-10 .• A 

VI-10.B 

VII-LA 

VII-3 

VII:I:-2 

IX-5 

XV-1 

XV-16} 
XV-18 

TABLE Ex-2 

lssue Classification 
(Importance to Risk) 

Battery Testing 

DC Bus Instrumentation 

Thermal Overload Trips 

Shutdown Cooling Interlock 

Pipe Break Outside Contain~ent 

Loose Parts 

RCPB Leakage Detection 

RWCU LOCA* 
Containment Penetrations 

Containment Leak Testing 

Electrical Distributioh 

Response Time Testing 

DC Buses in Parallel, Fuel Oil 

RPS Isola·tion 

Shutdown Procedures 

Diesel.Tr.ips 

Ventilation Systems 

PCS Transients .,. 
,·• 

" 
Radiological Consequences 

Of Noncore-Melt Events . n. 

•' ,l 

.. ' .. ,. 

,, ' 

'.[\. 

.1 ·: 

' 1 • . • ' ~ ' 

*Issue low 'importance if' pressure relief valve ·:19.:adequately, si:zect •. 

I.ssue high1 importance if not adequately sized. 
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III-5.B Pipe Break Outside Containment 

We analyzed the risk importance of the various postulated 

pipe breaks as unisolatable LOCAs. We did not attempt to investi-. 

gate the effects on oth~r systems due to the physical eff~ct~'of 

each pipe break. The actual number of lines of concern is small. 

We determined that the LOCA frequencies of these pipe breaks a~e all 

less than -2 x 10- 7/yr. Even if all these events led to core melt 

with release, the much higher frequencies of other core melt 

sequences coupled with the virtual certainty of containment failure 

in any case after core melt makes the contribution of these LOCAs to 

total risk negligible. The pip.e break frequency is small e_noug~ 

that our conciusion also applies to the importance of the physical 

effects associated with the pipe break. That .is, we assumed_·co,r'e 

melt following ev~ry break and showed that this was of ne~li~ible 

importance. Thus we classify this issue's importance to risk as low. 

' .v. 

;} 
!' 



III-8.A ~oose-Parts Monitoring and Core Barrel Vibration Monitoring 

A loose-parts monitoring ~ystem as required by Regulatory 

Guide 1.133 does not exist at oresden-2. Loose parts can cause 
. -< 

transient events by causing damage within the reactor coolant 

system. However, the historical transient rate is high enough with 
;, ' :. . ·' . ;. 

a negligible contribution to that rate by loose parts to ensure that 
' ' .... 

eliminating_ the loose-parts-induced transients will have no effect 
.! ! ~ ~ .. ~: ·. ·_ «; ·: 

on risk.* This issue has, therefore, been classified as low 
..... 

importance to risk. 
'· ; . l 

~·· ~ .. . . •' ~ ... ? • ' • ; . 

·~ .~. . ~ .· . 
'.I ,.' 

: -~ -_ -

_ ...... ·.: . !: ·. . :: . : ~ .. ti, 

:· ·:. .. ~ . ' 

. . , :!.' 

,. 
' 

*Memo from L. s. Rubenstein to s. H. Hanauer, Director, Division of 
Safety Technology, and D. G. Eisenhut, Director, Division.of 
Licensing, May 6, 1982, Subject: CRGR Briefing on Loose Parts 
Detection Program. 
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. .. : ' 

III-10.A Thermal Overload Protection for Motors of Motor-Operated 

Valves 

Many syst~~s.~o~{ain mo~~~-operated valves which do not 
-· "'· .. ,· ., •' .. ,· . ,., . . ,, ' .. ~. 

have their thermal overload protection bypassed during accident 
·- ... . . . . ; . . 

·conditions. If a spurious t~ip by the thermal overload occurs when 

a valve is required to operate it can degrade the safety function of 
• • • • '· ., j ; •• 

the system containing the valve. Also, the NRC ·recommends replacing_ 
. :· •, ' . 

the torque switches with limit switches for valve protection. Our 

analy~is showed that a single valve can have its unavailability 

reduced by about 14 percent by eli~inating spurious thermal overload 

trips by bypassing the thermal overload protection~ This eff.ect is 

not a large one by PRA standards, but since many valves.are affected 

this issue should impact slightly the value of the top event of 

several dominant event trees. Replacing the torque switches with 

liciit switches would not improve the reliability of valve 

protection. Thus we classify the importance ·to risk of the issue as 

medium. 

i ' • '~· •• ':.I '.·. 

~ ......... 

J",i 
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V-5 ·Reactor Coolant Pressure Boundary (RCPB) Leakage,Detection 

The Dresden-2 RCPB leakage detection systems cannot detect a 

1-gallon per minute (gpm) leakage. in l hour as required, but caq .. ~-.,~. 

detect l gpm in 8 hours. The hypothesis is that small. LOCAs will 

begin as l~~ks (leak-before-break) and improved leakage detection. 

can lea~ to prevention of some LOCAs. There are many unknowns which 

affect. the analysis, perhaps the most important of which is· the.time 

it would take a l gpm leak to become a LOCA. Dresden-2 does not 

have to shut down, by_Technical Specifications, until a 5 gpm leak-. 

age is discovered. It is unlikely that actions would be taken-to· 

prevent a LOCA·even if a 1 gpm leak were·discove~ed in l hour with.~ 

improved detection. ·If th~ Technical. Spec~fications were changed to 

require shutdown at l gpm, the small LOCA frequency could be 

·affected under certain assumptions.. The alternate failure mode: 
. - ·. 

where a pressure transient could cause a leak (which would otherwise 

not grow) to become a break.if the transient occurred.before the 
' ~ ' . . - ' 

leak-was detected, and the plant shutdown, was not analyzed. ·In··• 

addition, the high .energy pipe break aspects (systems" interactions) 

were not considered because PRAs do not assume that LOCAs cause,a.ny: 

additional failures.· In' any. case, PRAs of BWRs show few LOCA-.. 

initi~ted do•inant accident sequence~ and, -in particular, the .~ 

results of fhe IREP Mil;lstone-1 PRA and our assessment ·of the 

Dresden-2 faul~ trees give no. LOCAs as dominant accidents. Thµ~_,w,e. 

classify .th-is· issue as -low importance· to risk. 

,·_.' 
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V-11.A ·Requirements for Isolation of High and.Low-Pressure Systems 

The Reactor Water Cleanup· Sy·stem {RWCU) should have 

independent interlpcks on the suction valves to prevent an inter-

facirig systems LOCA {outside containment). We examined the 

Dresden-2 RWCU system and calculated the present frequency of inter~ 

facing systems LOCAs th~ough this system. The frequ~ncy through the 

suction line is about 2.5 x 10-7/yr, assuming that the pressure 

relief valve is sufficiently sized. The Millstone-1 !REP PRA trun

cated consideration of core melt sequences at 10-6/yr. This 

re~oved any sequence with a smaller frequency from further con

sideration and, in fact, ·the dominant sequences had much higher 

frequencies. Thus even ·if RWCU interfacing· system LOCAs needed n.o 0 

other failures to produce a core melt, eliminating them would. hav~.a 

negligible effect on risk~ The fact that the containmen~ has 

•lready been bypassed in an interfacing system LOCA does not 

increase its importance in this case because, at oresden-2, over-

pressure failure of containment is vittually:ensured after,.an~ core 

melt {see Issue VI-4). {If the pressure relief valve is not 

sufficiently sized, this LOCA frequency becomes very important, 

-3 -2.4 x 10 /yr. This would result in this issue being classified 

as high importance to risk.) In add~tion, opening the. relief valve 

can be considerec;I a large LOCA event, her.e with frequency 

2.4xlo-3/yr. This large LOCA frequency would not significantly 

contribute to the core melt frequency or risk {i.e., ,inc,r~asing th,e 

large LOCA frequency to this value would not increase any large LOCA 



induced accident sequence frequency enough to become a· dominant·. 

sequence). Thus we classify this issue as low importance to risk. 

x 



V-11.B RHR Interlock Requirements 

The shutdown cool_ing system is designed for full reactor 

pressure, but less th~n full reactor temperature. Therefore, system 

interlocks are based on temperature requirements. Current licensing 

criteria for the interlocks are not met since there are no testing 

requirements. If we assume that exceeding design temperature will 

always fail shutdown cooling, and that the temperature interlock is 
" ' L f 

presently never tested, resolution of this issue would decrease the 

unavailability of shutdown cooling by about 15%. Since shutdown 

cooling is an important system in the dominant accident sequences 

identified at Millstone-1 and expected for Dresden-2, we classify 

this issue's importance to risk as medium. 
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VI-4 Containment Isolation Systems 
! R. 

VI-6 Containment Leak Testing 

These issues address the adequacy of· containment integrity 

during accident conditions. Because of the small size and low design 

pressure of the Dresden-2 containment, the pressure generated by 

steam and noncondensible gases during a core melt will fail the 
·~ . 

containment if no other failure mechanism occurs first. The 

overwhelmingly dominant por~ion of the risk from nuclear power 

plants is from core melt accidents, not oth~r (low.~onsequence) 

releases such as those due to n6n-core-melt accidents.which result 

in relatively low (compared to core.melt) doses to the public. 

Because of the characteristics.and relative consequences. of leakage 

relea~es and containment ruptures by overpressure, no benefit can be 

achieved by increasing the reliability of isolation Qf th~ 

con~ainment since it will fail by overpressure anyway. Thus we 
,i 

classify these issues' importance to risk as low. 
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VI-7.C.l Appendix K--Electrical, Instrumentation, and .. Control (EIC) 

Re-reviews 

The portion of this issue that we analyzed deals with 

creating Technical ~pe~if icatio~s to ensure that the reliability of 

ac and de power is not degraded by operator actions. That is, the 
' ~ . ' 

two 480-V switchgears 28 ~nd 29.can be connected, tying the two ac 

power trains together~ In addition, the_ instrumentatio~ an~ conirol · 

power for diesel gener~to'r .. 2/3 c··an be connected to the Unit 3 125-V 

distribution panel, whi6h receiies its power from the Unit 2 

Division II power source. Procedures, to limit the conditions of 
. . . ~ 

·concern, which conto~~ to the propos~d Technical Specification* 
. . . . 

already exis~. B~sed on discussions with plant personnel and on the 
···. 

above mentioned proced~res, these Technical Specifications would not 

change what is actually done at the plant, but enforce it. Thus we 
• .. .'I .. ' 

classify this issue's importance to risk as low. 

"xiii 



' . 
VI-10.A 

" .. ·· _,. ' ...... :· . ..· .. . 
Testing of Reactor Trip System and :Engineered.Safety 

Features, Including Response Time Testing 

Per iod'ic system response· ti'nie measurements are not required 

by' the technical speclfic~tlons~ In 'PM analyses; timing of systeni. 

action 'is relatively unimportant bec'ause the ·:t:lme p~riods ineas~red ,,_ 

by re~ponse time. testing 'are ~ery short. . Th~t .is,· .f r~in a r {sk pe~..'. 

specitive; it is generaii'y 'ac~~ptable if ~:: syste~":perf~rms its func'

tion within a ~ew tens'6~ mlnufes from ihe fim~'lt i~ demanded, no~' 
,· 

within secorids as m~asured by' re'sponse· time testing. Failure 'of- the. 

syst~~ to ope·~-ate at all. is discovered by ft.i'~ctio~a{ testing ·which 

is performed' as' required, arid: re~ponse. ti.me te's'tin-~' ·;ould riot 

impr~ve ~ystem unav-~ilabi\iit:y. Thus we classify this issue's 
• ' .. ' •. ·1 ~. . • • ~ . .:. ' 

importance to risk as lo·w ~ -

.. ~-.ft 
XlV 

... : : .. ~~ .. ···: 
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VI-10.B Electrical, Instrumentation, and Control Portions of Shared 

Systems 

There are three considerations for this issue: 1) the DC 

batteries can be operated in parallel, d~grading fheir reliability, 

2) there is no .Technical Sp~cif ication to prevent unit operation 

while the diesel generator 2/3 normal/bypass switch is in bypass,. 

and 3) additional onsite fuel oil sto~age should be provided. Our 

analysts indicates that the probability of actually operating the 

b~tteries in parallel, leading to fa~lure, is ver~ small, 

-1.S x lo-9 • In addition, the plant is always opera~ed with the 
~ . ; . . 

normal/bypass switch in normal and creating a Technical 

Specification will not change this. Finally, there Ls sufficient 

·fuel oil for 2 days' operation of the diesels and, _from a PRA 

perspective, this is more than adequate. Thus we classify this 

issue's importance to risk as low. 
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VII-1.A Isolation of Reactor Protection System (RPS) from Nonsafety: 

Systems 

~here are no isolation devices between the nuclear flux ; 

monitoring·systems and the proce~s recorders for these systems where 

such devices are required and the isolation between the APRM System'. 

and th~ plant process computer may be inadequate. A fault in.the 

nonsafety part of the nuclear flux monitoring channel or.APRM could-. 

fail the high neutron flux signal or APRM~ Even if this.failure is. 
- ~ . ~ ' 

assign~d ~ probability bf 1.0, the RPS failure probability from the 

Dresden-2 fault trees is totally dominated by common mode mechanical 

faults and eliminating the isolation problemhas no effect on RPS 

unavailability. Thus we classify this issue as low importance to 

risk. 



VII-3 Systems ~equired,for· Safe S~utdown 

It is required that the pl~nt can be taken from normal 
, . 

op~rating conditions. to cold shutdown using only safety-g~ade 

sy~tems, assuming single failure·and utilizing either orisite or 

offsite power. Examination.of plant procedures showed ·that·provi-
. . 

sions for shutting the .plant down using both safety and nonsafety 

g~ade equipment were extensive enou~h t6-allow the op~ra~or to use 

alternate cooidown methods. ·It is extremely ~nlikely, from· a PR}. 

perspec.tive, that only safety grade equipment would be_ available 

during an ~vent and providirig proc~dures utilizing only sa~ety g~ade 

equipment would not improve shutdown system- reliability. _Thus we 

classify this issue's importance to risk as low. 
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VIII-2 Onsite Emergency Power Systems--Diesel Generators. 
:-·· .. 

One trip of the diesel gen~rators does not meet the reli-
.. 

. abili~y startdards for ~ot being .bypassed during accident con~itions, 
~ ,.- .. : .'. . 

but is not bypassed. This reduces the reliability of .the diesel 
': .. 

generators because ·.this t,r .. ~.P c~.~ld s~ur iously make the di~,s.el gen

eratqr& -unavailable when rteeded. By ~xamirting Licensee Event 
•. 1::. 

Reports of diesel ·generator: trips during tests (when all trips are 
.. ' ; . . . .. . ; . . " .. . . .. ~ ·. 

not bypassed) , we estimat~ that the ·On~ trip in question contri-
.' . r . ., _ , ... · w.: ·-~ .. , .' ' ,.' · ' . .: ' . · '. · . '- , , . , · · , •;· I·, .. .: . ' , . ~ . • ~' • 

butes, at most, about 2-percent to the unavailability of one diesel 
. . 7•- ., '·. -. . . "'. :·' . . .: 

generator. Examination of ·the overall emergericy ac pow~r .Dresden-2 
' .. • ~ ' ' -~ -~... . : ... ', : ·' ~ • - ~ ... 1 ; , • ' . .... • -'~ .... ' ' .. ; •• 

fault tree showed that eliminating this small contribution from each .. . ,,. ' . . . · . 

~lesel ge~erator w6uld have a negligible effe6t on.the overall 

unavailability of ·emergency ac power •. * Thus we classify this issue 

as low importanc~ to risk. 

*Emergency ac is an extremely important system from a risk per
spective~ and improving the system reliability would affect risk, 
but th~ lmpact of this issue is ·ne~ligible. · 

xyiii· 
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VIII-3.A 
·" ~ ¥ • i.\ 

Station Battery Capacity ~est Req~{rements 

' . . 
The station battery capacity tests do not conform to 

. ' ·, . . , : . ~ ~ ' 

No periodic battery service tests current licensing requirements. 

are required and the . load discharge test doe~ not ·appear to ve·~·i'fy ·· 

the r.equired 80 perc.ent capacity. . For ·ca·1culatio~ai purposes~ we ·· 
IJ. 

assumed that all battery testing to date has been· i~effectiv~ •. · This 

is an extremely conservative assumption. If the't~itf~g is 

implemented, ·we calcuiat~ that" the battery ":failure rate 'c,an be 

reduced, at most, by a factor of 15~ Sin~·e· de- power do~s appe~ir in 

dominant Dresden-2 fault tr~es," ··~e clas.sify this issue as ·high';-,-

importance to risk. 
, ·' ; . ,'; ~ 
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VIII-3.B DC Power System Bus Voltage Monitoring· and Annunciation· 

oresd~ti-~ ba~ ~o contrdl room indication of battery 

voltage, battery cui~ent, battery ~harger cu~rent, or breaker/fuse 

status. T6~ co~6ern is that, w~thout ad~qtiate instrumentation, 

battery failure .. s ·could go unnoticed between ·tests and. the de power' 

system· ~otild .. be unavailable during an· accfdent. · From Licensee Event·· 

Reports,·:·it is seen t,h'at· approximately half t·he battery faults are"'. 

detectable t:>~·-in~ttumenEation ahd haif·iemairi ·undetected until 

·battery tests. An· instrument detectable fauit is repa~red immedi-
,/ 

atel~, a~d· sd &6ntributes llttl~ to ~navail~bi~ity qf de power~ we· 

ca16~1afed ~he~uriavaii~bility 6f a de bus· with arid without instru~· 

mentatiori which would aet~ct'those b~tt~~~ f~ults· which are:detect~; 

able. Inst~ili~g su6h'·iris~~ument~tion at ot~iden-2·would· decrease .: 

the.-'~n-availability of"·a<dc bus by about a factor'of 5 assuming;;:.:··-· 
'. 

adequate battery testing. Since de power would app~~t i~ some~:· 

dominant accident sequences and resolution of this issue would have 

a significant impact on the value of the top event of the de power 

fault tree, we classify this issue as high importance to risk. 



IX-5 Ventilation Systems 

Ther-e·are three concerns from this issue: 1) adequacy of room ' 

cooling·of emergency· systems, 2) spread of radioactivity in· the 

reactor building preventing operator entry, and 3) ventilation of 

the battery· room-. Studies performed for the !REP Millstone-! PRA 

showed that room cooling was not an issue. No failures of emergency 

sys~~ms du~ to failures of room cooling were identified~ For the 

second conc~rn, by the time radioactivity from ~ore damage is pre

sent in .. the_ reactor ·building., it- is too late for the operator to 

- perform·recovery·acti6ns··(requiring building acce~s). to.prevent core 

melt~ .It was outside· the scope of this study to ~ttempt to ana~yze 

the likelihood and: consequences of loss of ventilation in-the 

battery·room, where hydrogen buildup durin~-chargin~ of the 

batteries could cause a detonation. 

importance to risk as low. 

xxi 
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. .. t·:. 



xv-1 Decrease in :Feedwa ter Tempera.ture, Increase in Feedwate~ Flow; 

and Increase in Steam Flow 

.. r; 
. . . . 

Faiiure of ~h~ i~~aJa~e~ c6ntioller t6 maximum demand ~~s~it~· 

in an increase in reactor power and vessel inventory. 
. " .. "1' -· 

This event 

would be more severe with the turbine bypass system unavailable. 
:~: : ~·,' ' : •.. : , : '~. . . ·. . :. . .' .. ,... . - ,... ~-. . .... ··{" . 

Limitations to either reactor ·power or minimum critical power ratio 

would ~~-i~qu{r~d in the T~~h~i~al ~pe6i~i6a~i6~s foi t6~· ca~e ~h~r~ 

the turbine bypas~ is found to be-inoperable'~ The risk'significande 

of th{~ issue is 'th•t if f~e ~ur~in~ bypas~ is iho~e~~bie~ ~~~ 1 
' 

l ~ . . . . . . . . ,~ . . . . ' 1. . '. . . ,.,,,.. ' ·. : . .· ' .. 

transient will occur with the p6wer convers1on·syste~ (PCS) 

unavailable as a mitigating.system. This cause of unavailability of 

the. PGS was analyzed in the !REP Millstone-! PRA, and it was found 

to be negligible. That is, the historical rate of turbine bypass 

failure has been small enough compared to other causes of loss of 

the PCS that even if the proposed limitations on reactor operation 

with the turbine bypass unavailable prevented transients under that 

condition, the effect on the overall transient rate with loss of the 

PCS would be negligible. Thus, we classify this issue's importance 

to risk as low. 



:>_CV~l6 R~diologic~l Consequences of Small Lines Carrying Primary 

coolant Outside Containment 

XV-1~ ~adio;?gical Consequences of a Ma~~ Steam Line Failure Outside 

Containment 

The~e two issues address exceeding 10 CFR P~rt 100 doses 

~uring even~s.which do not lead to core melt. PRAs have shown that 

the overwhelming portion of the risk frqm nuclear plan~s is from .. . . ~ . 

core mel~ accidents,.not qther (small consequence) events. Tbus we 

classify the_importance 9~ these issues .to risk as low. 

i· 
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I. Introduction 

This main report will present th~ analysis and results f6r the 

risk-based categorization of issues identified by the USNRC 

Systematic Evaluation Program (SEP) for the Dresden-2 nuclear power 

plant. 

Section II will discuss the methodology, Section III will 

present our results for Dresden-2, Section IV will give the analysis 

performed for each Oresden-2 SEP issue, and Section v will give the 

!REP Millstone-! fault trees as modified to represent oresden-2. 

A discussion of the analysis and results for each issue is ·given 

in· the Executive Summary 'of this report. 



II. Methodology .for ~ateg~!~z~tion of Dresden-2 SEP Issues 

.The United States, Nu.c;:.lear .Regulatory Commission (USNRC) . . , . 

Syst~ma tic Eva~ua.tion Prog,ram. (SEP) is identif:y ing dev.iations from . 

current. l.~c~nsing requir.emen,ts for. older nuclear power pla~ts. · Th-is 
' . ' t . ' ' • • I l . • '_, :. ' , •• • ·', ' • • ' •. ~ • ·, , , , • • 

proje..ct · eva,lua·tes . those - issues· which. are. ~menable tQ s.tudy by 

probabil.istic risk assessmel)t . (PRA:) techniques. The. result of t~is 
, . 

evaluati6n i~ the categorization ~f these issues by the impact their 

resO'lutio·n ... would ~ave· on i isk. This categ.or izati_on ·will. 1::>e ·used as 

input to the USNRC de'cisions'."oQ ·what hardwpre and proceoure 9hanges 
.'' . . . ,•_,-, . '. . 

will be>r-equir:~d ·for the riucleai:'"plants as the, product-<:>~. the S,E.P. 
~. . .. . .-. -. ~ . . ~ ~ . . . . ) ·; '· . . . -

Not all of the issues. iqent.if ied are ea.sily addressed by 

well-defined PRA technique~,.. I.n particular, issues which addr.ess 
. c: • • I ~ ' ._ ,. . • : . , . 

the ability of the power plant to safely deal with events for which 

the frequency and/or effects .. ,pn plant srs.te.ms are unknown are: n.ot .... ' ··: ·,., . . .. 

evaluated in this study •. PRA examines. ac!=id,ent scenarios for whic~ 

the initiating. event. fr:equencies .. are !='elatively w.~11, kno:wn .and . 

probabili,tie.s of .. syste.~, failur:es are. esti_matep .. by .de,tailed con- . 

sideration .of system configur~tion,. random component failures,;, and 
• ' 1' . '•• , I ; • '•.' •, • .-.' 

system inter~ctions. ,Thu,s, the is.sues evaluated are tho.se which . 
.' . .. . . ' ..... ' 

address systems or- plant features during normal operation or 

accident situations of relatively well-known frequency where those 

systems. o·r· ,pl.~nt ,feat.ures .-,may._ .be, deman,ded. : .. . 

Issue~ excluded are those dealing· with seismic, tornado, or 

flooding events for which· the frequency of an .·event .. of given· 

se~e~ity; or ani such everit;·is not well kri6~~; ·Alao:excluded are 

~- 2>- -
·• .. 



frequency, but the effects on systems, which are not known. Treat

ing these i's:~u~s:··:in ·t:t1e:-f'ramewo·r~· of"''PRA:.li.fdtia:·generaity". b~ at· the 

edge''''of i:'the: state'-of~th'e_;;art". cslnc~':·.everl't-'':fjrequ~ncie:s ~.etc~\ ~·cd:-e"' not 

w~ff known) 'ancf 
• • • ' '... • • . •.• " .. ·, • •. • , .• ~ • ~-- ..... cJ."1--t•·· ,. • . • .... •• • • • . ~· •. , •• • ' . ·' ' ·... . • 

thus our.confidence' in ·die· 'i'isk:.,;.based. categorization 
~ . . , .. ,. . . 

of these' is~hies w·O'ula .be ··fess ~thah ':£or .. t.l'ie· ;'i"esi.iit's of' our< arialy~H;'.-

.. ·'. •' ·.-i '' • ·~ • • • \ • < L ', 

A:tso cnot evaluatecl' ·ar·e ·i's sues:· cfoalirig. with. f:tie ~ossible · -···::r ·-·. 

de"tedt·ion of·· weakenfng· of. the" 'conta.inme"nt ·structure·~ .. in. general 1< 

the a:e::tual strengths·"of ·cbntainn\e'nts are not known;. although all 
estimation of the actual failure pressure is used in PRA calcula-

t ions. · If 'th·e-:· ·a~C-·t.uaf -c::h'an·ges ··tri · contafrirrien't : ~rt-t-ength being 

considered wer'e ·kriowri:~- /this issue could b~,p:·~adress~d. 
• -. < . '. ~--·· . . . ....... , __ ... . ·:·· .. •: .. ····· 

'· ·, 

·· . 

The PRA"' 'per'form~d. for"\'he Mili~t0ri~i'11 ~riuclear. power". -"plant. as ; :' 

part'·'O-f the :·1i1'te:r'i:m;:Re1·1abii'i"t:Y ·Evaluati<:fri' Pro4ram {!-:REP>. ;wa·:9 ·m-oat2·' 
~·~-.•--:· ,, ··~·- "'.·'··~ ·. ,·-... ;.-· .. ··:~· .... ' ..... ~, •.. •,,..: ..• ;.; ,\'' ,f'·• •. ,-.' t'_,;·.·.-.• • '..;· _,· .... ·•·. 

f ied to r·eptesent ·rfr·esden--2·:·· .· .. we ·'modi£ ie'd' :the Millstone'..;.l 'syst·em -.J.· · 

•I' • • • I • • ' • • • • ' - ' J ' ' :~ ;. • •r ~· ''' ' • •:'.('- • '• ' ·• , -, ' • ,• ~ ' .. -.-:..~ • ' •' • ' • .• :, ' '• ' _., ' ·, ', ·,'. • £ • • ' : ' • ' • • • 

fault 't'rees· ·t:(f 're'presen·t··'the failur·es' ·of: the' D'feSden-2 sy·steins. · -:.: .. : . 

The~se' m'O~ifi~cf:fauit t:r~es·\iirid; the "chattg·~f{jih:'i:the' .Mfllstb'·n~· 'data. '·_·. 

base n'e:¢~1ssa'ty:'-·to, sc>iv'e:. t.Herti'''a."ra· 'fricTua~'a:: i'ri'if"his··.:re'por'f' "ii{'. .;;: .. '· · .. 

Section V'~ · 
. .. ' . . . :· .. -~· ~ ~. : . : . . ~ . .' ~· . ... ~-. ;'· ; : ... 

each issue on the systems they affect and assess the importance of 

• ! I : ·. ":·'./ · . 

... -: ~ ... ,\ . ~ -· .... ~ 
.' •';-· 

. . 
i .'·.:. '', . ·.,·.~:. :·:. ~ '· ~ .,~ • , .. , r 

... '(_.:.t..: ........ 

·• 

.\ 
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the issue by qualitative consideration of the Dresden-2 fault trees 

we developed, aided by the results and insights of other PRAs. 

For each issue, we consider the impact its resolution would 

have on the calculation of risk with the modified Millstone fault 
j .:. ~.;. 

trees and thus the risk at Dresden-2. That is, we assess the impact 

on the top event of each Dresden-2 fault tree (or event in any 

sequencej of each issue. This sometimes required developing further 

faul~ trees to incorporate the effect of each issue. For example, 

issues whic~ impacted the failure rates of basic events or com-
•f .. 

pohents required further development since the original fault tree 

ended at that level. 

If w~ could ascertain no impact on the top event of any 
•. :=·· ... · 

dominant fault tree (or event in any dominant sequence) due to 

resolution of an issue, we classified the issue's importa~ce as 

low. If the resolution of the issue affects but does not dominate 

the fault tree (or event), the is~tie was dlassified as medium 

importance. If the resolution. of the issue dominates the value of 

the top event of any dominarit fault tree (or event), the issue's 
·, ' 

importance was classified ~s high. 

This ranking includes our determination of whether a given 

Dresden-2 fault tree or event would appear in dominant accident 

sequences based.on experience with solving the similar Millstone-! 

fault trees and the results of PRAs of other BWRs. 

- 4 -



The overall study .methodology is given in flowchart form in 

Figure 1. The importance of an issue is determined by the impact of 

resolution of the issue on the Dresden-2 fault trees or events and 

the dominance or nondominance of accidents containing those faults 
< J"' •· 

or events. The impacts are developed from the SEP Branch evalua

tions of the issues and the Dresden~~ fault trees. The Dresden-2 

fault trees were developed, in turn, from the IREP Millstone-1 fault 

trees and Dresden-2 plant inform~tion. The "d6minance" of the 

Dresden-2 fault trees and 'events is determined from those fault 

trees, experience in performing the Millstone~! IREP PRA, and the 

results of PRAs of other BWRs. The resulting classifications are 

given in Table 1. 

A discussion of ea.ch issue and its classificat'ion is "given in 

the Executive S~mmary of thi~ ~eport. ~he ·next section ~rovi~es a 
;· ;; : .. ,~ ~; ... 

brief overview of the resul~s 6~ this study. 
i~ .~. "~. 

; ' 

\' · .. :· 

- 5 -
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Proposed SEPB Impact on 
____ ........ :·. <::}. ·". . ··- ,,. 

Importance .. 
Improvement Quantification of Issue 

of Dresden-2 
.,. , :·, ;, .. :f. - :·.:-·· '· 

' : : ~- • 1_ 

Fault Trees/Events 
.. : -;~. :; --~. ;·.. . . 

~ - . ..., ... 
,::··1.·.'· -· 

: ,· . ..:_' ,; 

!REP Millstone-1 Dresden-2 Dominant Dresden-2 
.··"-·'--tll!i~·. 

Fault" Trees ·0 
,... Fa:u1·€ Trees 

·.: ::··- .: ... ' ,. . "· 
; : .. " 

Fault Trees/ 

Events 

Dresden-2 !REP Millstone-1, 

FSAR/Drawings !REP Brown's Ferry, 

RSS Peach Bottom, 

RSSMAP Grand Gulf 

PRA Results 

Figure 1. Study Methodology 
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Classification 

High 

Medium 

Low 

'·' 

TABLE i 

Classification 6f Issue~ 

''. 

. ~ ' . 

, ~-; L . , 

Criterion 

Resoiut'i-on of issue dominates 
value of top event of a dominant 
Dresden-2 fault tree or dominant 
sequE7nce event. 

Resolution of .issue impacts but 
does not dominate value of top 
event of dominant fault tree or 
dominant sequence event. 

, :Res6fution of· issue has no ·impact 
9n.value.~f top event of dominant 
fat.ii t tree or d'<::>mi'riant se'quence ' 

. eve.nt. 
' .. 

".·. 

... '. ' ·., 

-- ... · ::_') 

····-1 

' ~ .. . 

--~- ' .. 
- 7· '"·· 



III. Results 

There were 33 .issues .identified by th~ Systematic Evalua~ion .· "!: ;.~ ::. j. . • 

Program B~a~ch ~or the·o;e~§in-2 nuclear power plant~ Of these, 13 

were outside th~ s66pe 6f;~af .analysis; and 20 w~r~·at:least 

parti.ai1y"'within" our ~cope~ >:Tab1e:· 2 give~ those ·if)su~s we did' not 

analyze and Table 3. gives those_ issues w~ did anCilyz~. 

Each issue was analyzed for classification·b~ th~·criteria 
.. · . 

described in the previous sectiori' bf ~his report~ ·Th~~ is, we 

assessed ~hether resolutio~·~~ 'th~ ids~e ~dGid'hf~eet th~ Dr~sd~n-2 

fault trees, quantified the effect, examined. the fault:.' trees" to·· 

determine the resulting change in the to~=ev~~tcsi~ ~nd 'reviewed 

other BWR PRAs ~ espec"iaf1Y.-''.~~~· IREP. Mil)..s'to~e-1 stµdy ;_ .. to determi~e 

whether the affected fault trees would be part of dominant accident 
•:.1:·,:. ~. " ... · , .•. 

sequences. : 
~El: .. 
~ .':. ':_{-:- > .'· .. 

Table 4_ presents the results of:·olir analysis •. · For each issue 

the following information is given: the system or accident event 

that the issue potentially impacts, the change in unavailability due 

to resolution of the issue and the component or system for which 

this was calculated, whether the fault tree(s) or event(s) affected 

would appear in any dominant accident sequences, whether the issue 

affects the top event of the fault tree(s)/event(s), and, based on 

applying the criteria of Section II to all of the above results, the 

resulting classification of the issues. Table 5 gives a list of the 

classifications of the issues as high, medium, or low importance to 

" _._ 8~ -



TABLE 2 

IS$ues Not Evaluated (13) 

II-1.C Pot~ntial Hazards Due to Ne~~by Transportation, 
Institutional, Industrial, ap~cMilitary Facilities 

II-3.B Flo9ding Potential and Prot~~~ion Requirements 

II-3.B.l Capability of Operating Plants to Cope With Design Basis 
Flooding Conditions ·· 

II-3.C Safety-Related Water Supply (Ultimate Heat Sirik) 

III-1 Classification of Structures, Systems, and components 
(S~ismic and Quality) 

III-2 -Wind and Tornado Loadings 

III-3.C In s~rv.ice Inspection of Water Control Structures 

III-4.A.,r T6rnado Missi~es 

. III-4.B 
.. 
III-5.~ 

III-6 

Tµrbine Missiles 

Effects of Pipe Break on Structures., Sy~tems, and 
Components Inside containment 

seismic Design consideratiorrs 

III-7.B Design Codes, Design Criteria, Load Combinations, and 
Reactor cavity Design Criteria 

V-6 

. , . ~ . 

·.:.·.; .. 

. ~ . 

Reactor vessel Integrity 

:) . 

~- 9 -L . 

.. ... _; __ . 

"' 

.1.' 

·. ,, .. 

.:.I 
'.< 



TABLE 3 

Issues Evaluated (20) 

III-5.B Pipe Break Outside Containment 

III-8.A Loose-Parts Monitoring and Core Barrel Vibration 
Monitoring 

III-10.A Thermal Overload Protection for Motors of Motor-Operated 
Valves 

-
v-5 Reactor Coolant Pressure Boundary (RCPB) Leakage 

Detection 

V-11.A Requirements for Isolation of High and Low Pressure 
Systems 

V-11.B RHR .Interlock Requirements 

VI-~ Containment Isolation System 

VI-6 Containment Leak Testing 

vt-7.C.l Appendix K--Electrical Instrumentation and Cont~ol (EIC) 
Re~Reviews -

VI-10.~ Testing of Reactor Trip System and Engineered Saf~ty 
Features, Including Response Time Testing 

VI-10.B Shared Engineered Sa,et~.F~atures, 6n-~ite.Emergertcy 
Power and Service Systems for Multiple_Unit. Facilities . 

. VII-1.A Isolation of Reactor Protection System From Nonsafety 
Systems, Including Qualif icatio·n of Isolation :Devices 

VII-3 Systems Required for Safe Shutdown 

VIII-2 

VIII-3.A 

VIII-3.B 

IX-5 

XV-1 

XV-16 

XV-18 

On Site Emergency Power Systems--Diesel Generator 
,, 

Station Battery Capacity Test Requirements: 

DC Power System Bus Voltage Monitoring. arid Annunciation 

ventilation Systems 

Decrease in Feedwater Temperature, Increase in Feedwater 
Flow, and Increase in Steam Flow. 

Radiological- Con:sequences of Failure of Small Lines 
Carrying PrimaryCoolant Outside Containment 

Radiological Consequences of a Main Steam Line Failure 
Outside containment 

- 10 -



.... .... 
", ' 
'" f1,1 
1:.:.: ... 
r'..! 

,, 
. ~: 

;·;-· 

,, 
' '"' 

,, 

., 
; 
'· , .. ,, 

.. -:.. ... 
' ' '¥ 

.. 
. i ........ 

.·.: 

Issue 

III-;.;8.A 

III-10.A 

V-:5 

V-11.A .,,. 
~ . . ' . 

y-11.B. 

:vr"'.'4 
.. ; -
' . .... ~ ..... 
VI_';-6 

r:. 
3 ··: 

vI..,10 .A·.:-· 

.VI-10.B 

.·· 

System/Component· 

Pipe break outside 
contain..ment · ·· 

Transi~nts'-_ 

valves 'in all 
ECCS 

Small LOCA ··. 

RWCU LOCA 

Shutdown cooling 

Containment 
i~tegr ity : . 

ccin.tainment 
iri:~egrity 

, 1', ••• 

Reactor Trip 
system",· . 
Engineered 
Safety' Feat·ures.' 

AC' and DC" 
power 

TABLE 4 

R.esults of. .. Analysis 

Ch~nge in . 
Unavailabiii ty 

qnew/qold 

1.0 (transient 
freque'ncy) 

0.86 (1 valve) 

.1.0 (LOCA .. 
' frequency) 

1. 2x10-6 

. 0.8S···(shutdown 
C()Oli!'lg) 

; 1.0 (A'c:: or DC.) 
•y .. , 

'~..: .. 
1.0 (R':I'S) 

.. :1. 0 "( D.~ powe:r-) 

,. · .. 

Appears 
·in Dominant 
Fault Tree/Event 

i·-.· c
;:p ! .:. 

c; t·~ 

. •. ;., 

-~' " 

No 

Yes 

Yes 

No 

Yes 

No 

~-· . 
No. 

Yes 

.Yes 

' ·, ~ 

.yes 
... 
'•, 

Affects Top 
Event 

NO 

No 

Yes 

No 

Yes 

No 

No 

No 

·Importance 

LOW 

LOW 

Medium 

LOW 

Low* 

Medium 

Low 

LOW 

t·· 
LOW 

LOW. 

LOW 

. *If pressure relief valve sufficiently sized. High.importance if not sufficiently sized. 

i; ···1 

?-" • _, ...... -......... 
'\ \!. 

'•. 

.. 
'. ·:;,· 

t- -;~ 
·.:~ 

, f ;~ 
'· 



TABLE 4. (cont'd) 

Change in Appears 
Unavailability in Dominant Affects Top 

Issue Sl:stem/ComEcinent qne·w;qold . Fault Tree/Event Event Importance 

VII-1.A Reactor Trip l. 0 (RTS) Yes No LOW 
System 

VII-3 cooldow.n No NO LOW 
procedures 

VIII-2 AC power 0.98 (1 Diesel) Yes No LOW 

VIII-3.A DC·power 6. sx10-2** Yes Yes High 
(1 battery) 

VIII-3 .B oc Power· 0.19 (1 bus) Yes Yes High 

IX-5 Ventilation No No LOW 

xv.,.1 Power Conversion 1.0 Yes No Low 
System 

'I 
XV-16 Off site doses No Low 

..... XV-18 Off site doses No N 
LOW 

**If present ba~tery testintj is totally ineffective. 



TABLE 5 

Classification of Issues 
(Importance to Risk) 

VIII-3.A 

VIII-3.B 

Battery Testing* 

DC Bus Instrumentation 

Medium 

LOW 

III-10.A 

V-11.B 

III-5.B 

III-8.A 

V-5 

V-11.A 

VI-4 

VI-6 

VI-7.C.l 

VI-10.A 

VI-10.B 

VII-1.A 

VII-3 

VIII-2 

IX-5 

XV-1 

XV-.l,6} 
XV-18 

Thermal Overload Trips 

Shutdown Cooling Interlock 

Pipe Break outside containmen~· 

Loose Parts 

RCPB Leakage DetectLon 

RWCU LOCA** 

containment Penet~ations 

Containment Leak Testing 

·Electrical Distribu~ion 

Response Time Testing 

DC Buses in Parallel 

RPS Isolation 

Shutdown Procedures 

Diesel Trips 

ventilation systems 

Turbine Bypass 

Radiological Consequences 

of Non-Core-Melt Events 

•*High importance if present battery testihg is totally ineffective. 

**Low importance it:pressure relief valve sufficiently sized. High 

· importance if not adequately sized. 

- 13 -



risk. A discussion of the classification of each issue is given in 

the Executive summary of this report. 

. . . 

. J -~ 
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.. ~ 
IV. Analysis 

Following are the analyses of the issues which were performed 

to assess their importances to risk. 

' 
- 15 -



III-5.B Pipe Break Outside Containment 

1. NRC Evaluation 

There are four areas ~here insufficient information is available 

to evaluate the degree to which the li~ensee meets current 

acceptance criteria: 

1. The design of containment penetration piping between 

the containment and outboard isolation valve in the 

~ain steam lines, isolation condenser steam .and 

condensate lines, and the reactor water cleanup inlet 

line. 

2. The design of containment penetration piping ,putside of 

the outboard isolation valve in the isolation condenser 

steam line and the reactor water cleanup i-nlet line. 

The concern is that pipe failures, could resul~ in 

failure of the outboard isolation valve control and 

power systems. :: . •' -· 

3. The consequences, i~e., effects on the engineered 

safety features, .·.of a main steam ,line break on .the 

mezzanine floor of the turbine building~ 

4. The consequences, i.e., effects on the AC power system, 

of a reactor building closed cooling water leak (spray). 



2. NRC Recommendations 

The recommendations for each of these items are: 

1. ~he licensee should dembnstrat~ that a pipe break in 

the areas mentioned in Iiem 1 of Section 1 above could 

not occur or that the failure would not result in an 

unacceptably high risk. 

2. The licensee should demonstrate that the stresses 

involved would not affect the outboard isolation valve. 

3. The licensee should demonstrate that this break would- -

not result in the disabling of emergency safeguards 

systems. 

4. The licensee should demonstrate that this leak would 

not result in the disabling of- th~-'AC power system.-

3. systems Affected 

The systems -af f~cted by the items- examined in this arialysis 

are: the isolation condenser system~ the .fuain steam system, and the 

reactor water cleanu~ system. 

- 17 ~ 



4. Comments 

The effects of, breaks on other.systems·will not be covered by 

this analysis. Whether the breaks postulated in Items 3 and 4 would 

affect emergency systems is beyond the scope df this analysis. A 

ca~culation can be provided for the probabilities associated with 

the unisolatable leaks produced by the breaks postulated {n ·rtems 1 

and 2 and the failure of the inboard is6lation valve. 

5. Analysis 

For the pipe breaks between the containment penetration and the 

outboard isolation valve the only additional failure requir~d for an 
. ' . ~ 

. unisolatable break is a failure of the inboard isolation valve . 
. '\, 

Failure of the isolation valve ·is do~in~ted by two events: failure 
' . " ' ' ,. 

ot' the valve to 'close on de"mand and faiiure of the valve circuit 

breaker ·to close.on demand. Figures 1-4 show the piping of 

interest: the isolation condenser steam and con·densate lines, the 

reactor water cleanup line and the main steam lirfes •· Tab1e 1 lists 

the data used in the analysis~ ; . -

The main steam lines, isolation cbndenser.~team lirie, and 

isolation condenser condensate line all contain one pipe segment 

b~tween the isolation valve and the containment ~en~tr~tion. ~or 

eadh of these line~ the freqriericy of ~ri-unis~l~~able bt~~k· bet~~en · 

the valve and the penetration ·is approximately 

.. 1- . '.' 

'. 
- 18 -



F =~(pipe rupture) x [P(MOV failure) + P(circuit breaker failure)] 

= 8.7 x 10-7/Ryr x (1 x 10-3 + 1 x 10- 3 ) 

-9 
~ 1.7 x 10 . /Ryr. 

In the ~eactor ~ater ~leanup system there are 13 pipe segments 

(including. _t.he two pi_p_e reductions) between the isolation valve and 

the ~ontainment penetration. This includes the pipe segments 
. . ,' . '.. . ' 

leading to valve_2~~201-3. The frequency of an unisolatable break 

is: 

F = F(pipe rupture) x (no. pipe segments) x [P(MOV failure) + 

P(breaker failure)] 
: : i... • _._: -. . . ·.. , • ' r ' ., :• 

= 8.7 X 10-7/Ry+ X.l~ X (1X10-3 + l_x.10.:.··3 ,· 
.\. ·- . : . ~ . . . •·.. . . {' ,... . 

'\ 

-8 = 2.2 x 1.0: /Ryr. 
·:. t: ..-.-·· 

. _ :1 ......... . :' :"·· 

TC> .. ·~ey~luat~~,,._th,e, second item in th;~ ~-~C evaluation two 

assumptions a.re. m.ade., First, for the break to affect the operation 
~ '.v'. ·. • • . .:: ' : .. ~ .. ·; 

of the iso,l_at_.io~ _v_alv_e i.t r,nu,~,~~ o~c~~;~· _b~-~'Neen the outboard isol-~tion 

valve antj th~. fi~~t pipe restraint. second, any break that does 
. ~ • -d ....... _ · .. •. .. · ·· . _ - - . · .. ·. :·· l: · •. . .. · ..... .: ; •. -~. ·. ·= -~. • I ~ i · 

occur in this part of the pipe is assumed to cause the isolation 
:, : . ~-~- .'. :: 

valve to fail. This produces the same situation as analyzed above • 

.: ; ~; , ... ·- . ·• :--;! _. ·' ... 

. ~The ~WQ pip~~~~gments of _interes~ are on the isolation condenser 
~ · ~-·, ...•. •• : ...... ·. ·· ...... · · : ... · .... :.-~.-~.:__i 7::·;·2'.1: ·.,_·-rrr .. \: .. :·:·~·- ~. , ;-.~-

steam .line and the react6r water cleanup inlet line. 
,,.~)" t''~:.'...!• ,_,_·., .:·.-~ ~ !.~.-~·-~·;-:-,' ... = :::• 'w_,;1, •••' :::::i,t: .. <:.: :~-.:;:• ' • ' ., ~·. 

There is only 
' .... 

one pipe section between the isolation condenser steam line 
-· . -:··. .... . ., ._ .. 

isolation valve and the first pipe restraint. Therefore the 

frequency of an unisolatable break is approximately 

- 19 -
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F = F(pipe break) x [P(inboard isolation.valve fails to close) + 

P(inboard isdlati6n valv' circuit breaker 

failure)] -

= 8.7 x 10-7/Ryr x (1 x 10-3 + 1 x 10-3 ) 

- 1.7 x 10-9/Ryr 

The pipe section of interest in the reactor water. c1eanup system 
'• 

inlet line contains two pipe segments,·includin9 •pipe' reduction: 

and a check valve. The frequency of an'.· unisolatable. break. in this 

section of pipe is: 

F = [ F (pipe. rupture) )( (# pip~ segments) + F (c:Pe.~~. va_l ve rupture)] x 

[P(inboard isolation valve fafiure) + P(inboa~d isolation ~alve 

circuit breaker ·failure)] 

= ( 8. 7 x 10-7 /Ry r ( 2) + 8. 7 x 10-S /Ry r) ( 1 x 1 o- 3 + 1 x 1 o- 3 ) 

= 1.8 x 10-7/Ryr. 

6. Conclusions 

None of the ·unisolatable break~ postulateq have ~n expected 
. -7 . . . 

frequency of more than 2 x. 10 /Ryr. When compared to the 

expected frequency of accident sequences with core melt and release 
5. . 

probabilities on the order of· 10- /Ryr the risk of these events is 

negligible. That is, even if we assume a· core melt with release 

after any of these pipe breaks with no further independent. failures, 

the effect on risk due to eliminating these breaks is unimportant. 

Note that this conclusion also applies to the high energy pipe break 

aspects of this issue since we do not specify any mechanism to cause 

the assumed core melt. 

- 20 -



Fault 

Pipe rupture 
(~3-in~-diameter pipe) 

MOV fails to;close 

Circuit breaker .fails 
to close 

Check valve--severe· 
rupture 

TABLE 1 

Data summary 

Failure Rate Exposure Time 

1 x: 10··""'10/hrl 

Lx io-3.;a 

i x lo-~;a 

1 yr 

1 yr 

Prob./Freq./ 
unavailability 

8.7 x lo-7/Ryr 

i x lo-3 

1 x io-3 

lFailure rate• i~' per section of pipe~-a section is the pipe between 
two welds. 

... ,,. .. , . 

··: ••• ·'· 1 •• ?:- . 

•'' '.. 

. I~ 

._... ~. ·-· .. ··-

. ,: 

-·_,,, -

' , 

.· :· 

":· .. :· ., 

. . .._: '. ; ~ '. 

.\ 
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III-8!A . Loose~Parts Monitoring and core Barrel Vibration Monitoring 

1. NRC EV~luation. 

A .loose~parts ~onitoring_syste~ as Fequired by Regulatory Guide 

1.133 does not exist at Dresden-2. 

2. NRC Recommendations 

Install a loose-parts monitoring system to detect loose parts in 

the Reactor Coolant ~ressure Bound~~y. 
r-... 
\ . -' 

·3. Systems Affected 

Loose parts can cause transierit events by causing damage-within 

the reactor coolant system~ 

4. Comments 

None. 

5. Analysis 

! .,4..:-.. 

-· .. The cinly concern of loose_parts from a ·risk per~pettive is that 

they may cause ~ transient which ~hallenges the plant and its safety 

.systems. ·~here .is ample data on transients to show that this effect 
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is neg~igtble. :That is, because the historical ~ransi~nt rate ~s so 

high, several per reactor-year, and the contribution to this fre-

quency by loose parts has been negligible, eliminating loose-parts-

induced transients will have no effect on the transient ~requency or 

risk . 

. rn the USNRC Memorandum.from L. s. Rubenstein to s. Hanauer, 

Director, DST, ·and D. Eisenhut, Director, DL, May 6, 1982, on the 

Loose Parts Monitoring Program, a.history of ioose parts effects to 

1977 is,given •. There were forty-six "eyents" (loose parts), of 

which 23 were discovered by routine surveillance and 15 caused 

damage or malfunction. None of these "events" were transients 

requiring plant shutdown. EVen if we use the approximat~ value of 

20 transients caused by loose parts, the loose-parts induced 

transient rate is about O~l/Ryr~ The transient rate due to other 

causes is 7~10/Ryr. 

6. conclusions 

Eliminating loose-parts-induced transients by, installing, a, 
' . . 

loose-parts monitoring system would have no effect on risk. 

. ~' ! . 
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i'I'r~TO.A Thermal overload Protection for Motors of Motor-Operated 

valve·s 
; .. 

1. NRC Evaluation 

Thermal overload protection for MOVs should be bypassed, under 

accident c6nditions, by the ECCS signal or the trip setpoints should 

be high enough to prevent spurious trips due to design inaccuracies, 

trip setpoint drift~ or ~~bient temperat~re vaiiations. At 

Dresden-2, there are no thermal overload protection devices that are. 

bypassed. 

2 •. ,NRC 'R'ecomrnendation 

Design Modifications should be provided. to override the the·rmal

overload proteciion with an ECCS signal. Additionally, the NRC ··· 

recommends that torque switches should be bypassed with a limit 

switch during automatic valve actuatio~. :_.!' 

Since no thermal overloads are bypassed at Dresden-2, all 

systems that are part of the ECCS are affected. 

4. Comments 

Spurious trips of the ther~~l overload ~rot~ction for an MOV 

will add to the MOV unavailability. The spurious· trip signal will· 
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prevent the MOV from opening even ~hough there _is nothing wrong with 

the valve itself. However, by bypassing the thermal overload pro-

tection the danger of damaging the valv,e incr.eases, . and this. rea1.,1ces. . . . . . -. . . '. 

the possibility of recovering ·.:the qperapilitY: of the va~v.~.· 

5. ~nalysis f".'. 

I ,' ,• 

The failure ,z::ate -for an MOV can pe .<fo~nd in Append~.x III of the 

Reactoi Safety study (WASH~l4-00). ,This unavailability, _per d~mand, 

is '.' ,• 

·.· '.'. 

' ; ., •:·~ 

~. . ~ ' : '_. ! 

This i·s ·based· on monthly testing ·.of. tt1e .val v~ . operab-:i.li ty .• 

. . '•. :' .. .:; . 
·. '· ... ' 

Since thermal over lo·ads ~-are_ n.o.t: pypassed .. d_u-r ing; v.al.ue. 
·- . . : ' ' -. •. -· ..('. . . " - . ' 

_,._. ·. 

surveillance, ·this, failure. :rate· i·ncludes the contribution, .·of the .. . .... . . - . . ' ~ ~ .. , ' ' ., ' 

thermal ·over load. protect i6n' aeyice: f ai-lure.s •· 

' .. r . . ~ ::. 

The failure. rate. of the ·thermal- overlo~9 c~n b:~:·, foµ.nd :.Jn :S,ep;tio~; 

l of the Nonelectronic· Parts ·Re·liab .. ility D.ata (NP:RP"".2J:,..·,,. , The f.ail_u:;e; 

rate for a thermal relay is : :'- . -~ ........ -. .·)' 

: . :- '-· · .. :... -~ •._: • ~ •• J • ~ ; : ~~ .. ? ' ' :_..·.. .. ... 

.; :3 ~-::._ ~"- ~- ·. · .. .-_~ ·.: 'L' 

~;: : ':... :· .. . . .. . ~' •. ·· .. ·;' ... 

This operating failure frequency must be compared to the demand 

unavailability of the MOV. ·To'con~ert the standby failure rate to a 

demand failute rate, the following equation is used 

- 26 -



L . ~ . 
_:. ,: ·. ;./·.· 

r: .· · .. '· 

·.' • j. • •• ~ ~ '.· "' .. 

where t is the time betwee"ri :tests·.r 'Sinc·e the WASH-1.40.0 ··data~. is~'··_ .. 

based on a monthly test interval t.o ¢ompar€ .the· failure 'rates,:· a·.; •· • · 

test interval of one month is used for the thermal relay failure 

data. This yields a thermal switch demand failure rate of .l.4~x~ • 

10-4 • By bypassing the thermal overload this contribution to 

valve failure·~6uld be ~limirtated and the failuie. rate -of.an'Mov· 

with a bypassed thermai overload device can .be expected to 'be. 8 .6 ·x .-; . 

10-4 per demand~ This is approximately a 14 percent decrease in 

the MOV unavailability. 

To evaluate the effect this reduction in the MOV failure rate 

would have on. the risk· due to. 'cbre·' inelt;,::·the dominant :Sequences tha:t- · 

lead to core melt must be examined. The sequences evaluated are 

those from the· ·Mil1'stone-'l:· IREP · stl.rdy. ·::-The' -Mill·st·one.,...l · an.d '~<-~': ·_: 

oresd.en-i·' ECC-S ·are very: similar,· 'the': p'-rimary.d'ifference bein.g'- the,·. 

presence of an HPIS in Dresdert·:..2 as' opposed> to ··the' FWCI:: :·sys-.t.em· -·i,n :·:': 

Millstone-1. The data used for the Millstone IREP study represents 

the MOVS as they· are -now irf Dresae:n\.'i' ,The ~'reductio·n, ·in the: MOV .. " 

f ailur·e' rate af fee.ts· only a few iof.>t'he '-dorn'inant ·seque.nce,s .-~; The ::,-: 

effect is to reduce these sequence frequencie.s, but -by ··1.ess. tha:n ··5:- · 

percent for any given sequence for Millstone. Modified fault trees 

and sequences used to represe.nt- Dre·sden:· s.~owed that this issue would 

have a similar effect on plant risk at oresden-2 as it did for 

Millstone.;;,;l. . • >.,. 

' ··~ ~ .. ... : ~- ~ . . 

. . . ' 
. l .•• ·:1.· .. } ,; 
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Al t'fi~u·gh· bypassi'ng· the therma1 :over loads for·· the MOVs has an 

effect ori the component failure rate, the effect on core melt risk 

is minimal. 

The-'issue of overrlding·the·'to"'rque;switches with-limit switches 

during auto"matic v"ai\/e .a:c·tuation can be'· an·alyzed· by. comparing the 

failure i"ates·'·of '·botti· devices. Ftorri WASI.f-14'0"0 >the failure rate of a 

torque switch is 1 x 10- 4 per demand and the failure rate of ·a 

limit switch is 3 x 10-4 per demand. overriding the torque switch 

with a li~it switch does not replace the torque switch ~ith a more 

reliable device. Therefore it cannot be expected that overriding 

the torque switch_ will improve 't.he ~avafiabili ty of the MOV. 

6. Conclusion 

"' . . :"~·· . 
:- 4' 

The failures of motor-o~erated valves do not, significantly 

af{ecl risk>' The ··reduction~ in tfi~'·failure rates· fo{·th·e 'MOVs · 

achieved by: bypassing. th'e;:"thermal'-' over loads wouid hot' have 'ariy; -:'.•: ..... 

significant effect on risk due to core melt~ 

; ~:)·~:~') 3·~· "('. ·:.·. ·; .. ..) ::· .. J -·· ,--: .. , . ·;.·..: 

•.· ::1 · . 

. .:. :·= -~ r· .. .. ... · , ... _,,. ... 
• ·:·,,· l.: : ~ -~ . • ... f ~- • .. · ... : .. 

. <> -· 



v-5 ~~act6r Coolant Pressure B6undary (RCPB) L~9kage Detection 

1. NRC Evaluation 

.The- Dr.esden-·2 reactor coolant pressure boundary (RCPB) leakage 

detection. system,. should; be· able to detect. a 1-gallon/minute (1-gpm) 

leak in 1 ·hour.. It has:· not .been· demonstrated that the equipment has 

this sensitivity. 

2 •. NRC. Recommendations · 

Install equipment or ensure that the present equipment can;,, 

de~ect a 1-gpm leak in 1 hour. 

3. Systems Affected 

' ' 

The system affected is the reactor cdolant system. This is·sue 
) 

potenti•~ly affect~ ri~k through_the~frequency of small LOCAs. 

4. Comments 

The NRC hypothesis is that early leak detection may allow 

operator action to isolate the leak or shut down (depressurize) the 

plant thereby preventing the leak from becoming a LOCA. This is the 

"leak-before-break" issue for pipes. 
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~ ,. :~ . . . . 
By technical specifications, the plant must shut down upon 

discovering a 5-gpm unidentified leakage. The maximum cooldown rate 
· - l • : · · · ~ .. • I 

is l00.°F/hr. ·:' 

the mean time it would 

. , ~ ·:· .... ·• :.' .~' 

whic~, i~ f~6t, ·b~com~ LOC~s, and the ability of the operators to 
f) ,,,,, :<:· . : . . . . .. : : . 

·prevent a LOCA upon discover""fng 'a small leak. 

Dresden-2 presently has at least one system for detecting 

leakage which approaches the required 1 gpm in 1 hour sensitivity. 

The sump pump flow integrator can detect a l/2~gpm (200-gallon) 

leakage when the sumps are pumped every 8 hours. Thus at present, 

Dresden-2 can detect 1-gpm leakage in about 8 hours by this method. 

A parallel concern is that the leak· (pipe crack) may not grow 

naturally, but if the plant experienced a transient before the leak 

was detected and the plant shut down, the transient could cause the 

crack to become a break, i.e., a LOCA. we do not analyze this 

concern here because of lack of data on these kinds of leaks. In 

addition, we do not consider· the high energy pipe break (system 

interactions) aspects of the breaks because PRAs do not assume any 

additional failures caused by LOCAs. 
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5. Analysis 

A fault tree for small LOCA frequency, incorporating leakage 

detection, is given in Figure V-5-1. The impact of this issue is to 

change the quantification of the leakage detection probability. The 

assumptions we make to maximize the calculated impact of this ~ssue 

are that all pipe break LOCAs as calculated in WASH-1400 begin as 

leaks which· can be prevented from becoming LOCAs, apd the change in 

leakage detection.probability is maximized. 

. . ~ . 

_; : 

... '. . ~ . : 
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·•1. 

The· change in leakage detection probability is maximized by 

assuming that the detection t~me is presently 8 hours and by 

considering the mean time it would take for a leak to become a LOCA, 
' ,. . . ' . . - ~ ., - ~ . 

t. This mea~ time is unknown. There are three possibilities: 

-1. · t > 8 hrs. 

2 • "i h r •.. < t < 8 hr s . 

3. t < 1 hr. 
. ' . 

ip.. . ··~ . . i" . .. 

The probability ~hat a leak will not be detected 

I o, t. > ta 
PND = 

1 t/ta, t < ta, 

. .! 

is, approximately, 
I 

where ta is the detection period (he:ie bedng changed from 8 'hours 

to 1 hour). The difference in detection probability is, in each 

case, 

1. 

2. 

3. 

t > 8 hrs.: . , " 
· .... -· . ... ._,,.> ~;.- .. 

0 

1 t/8, 1 hr < t <- 8 hrs. 
,• t. 

7t/8, t < 1 hr. _: ..r ... ....- __ 

.. -., ...... -

... . -: ···~ 

Cases b and c ar\e, I'(laxi~i:~ed by cho.<;>s_iri,.~>t = 1 hour. Thus the 
' ! 

probability of not d~tecting th~ ·l:~~k i~ assumed to be 7/8 in the 
~ ] 

~ I ~..... ••. , 

"before• case and 0. ;in, the •after• case. 

! 
; - ·-~.: ' 

Since-·virtua1li all of'~he ~rimary system (except the 
. 

recirculation pumps) is unisolatable, the probability that the 

operator cannot isolate the l~ak is 1.0. 
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The recirculation pump seal failure rate is.taken from the dat~ 

in the December 9, ~980, NRC Memorandu~ for ~~ Adensam,_ Actin~ 

Branch Chief, Operating Experience EV~luation Branch f~om R. Riggs, .. ,, '·... , . . 
. . 

Operating Experience Eval_uation Branch .• ·There .}?as be~n on~ pump 
.} 

seal f ail_ure in 53 pump y_ears at jet pump BWRs .. Thus the failure 

rate is aboµt 1.9 x 10-2/pump-yr. There .are. two recirculation 

pU!flPS at_ Dresden-.2., so the overall f.ail~re rate .is .3 .8 x 10-2 /y~. 

These LOCAs would be isolatable. by the recirculation pump. isolation . 
.' •, '. • • • • • ' • ' • • Po 

valves~ we assµme that .the dominant caus~. of .failure to isolate is 

operator. e.rror (.pr-opabilit~· -3. x .J.0-3 ) as .the valve failure. 
. . '"' ~ ... \1 -4· . 

prob~bility is much .less (-Lx 10 .. ) • 

"·, . 

If the leak .. i_s_ detect:,ed., ther.e may remain some. time to prev.e.nt 

the leak .from becoming a LOCA •.. Th~s is t~e whol~ point of requiring 

this.leakage detection capability. However, if we -choose the time 

for the leak to becom~ a break to be l hour, then in both our 
·- . . 

"before• an~ "after~ cases, by th~ time th~ leakage detection system 
. . -:: ;! ,.. __ . 

integrates the leakage for 1 hour, .or 8 ho~rs, there .is no time left 

to prevent the -LOCA. Thus the effect of .leakage detection is 

neg 1 i g i b l.e • 
· .. ' •.'• A, 

... :;;,. '-:_ I'\; 

We ~lso analyzed the situation where the time for. the leak to 
. . . . . '·~· .. : 

become a break is longer, chosen to be 2.5 hours~ This allows time 
'·· •'. ... ,, .. ,. ' 

for act ion to depressur ize the plant. and decrease· the 1 ikel ihoo.d 

that the leak become~ a LOCA. In the "before• tase~: th~ integration 

time is ·still ·longer. than the time for. the. 1eak to become a LOC-A; ·so 

preventative· actions are· still ruled out. In the. "after• case,· 
: ·. {' ~ l 
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', • I 

there remains 1.5 h~urs to depressurize after the l~~~ i~· ~~te~t~d . 
. ,. ·' i .. -,' .. _.· ., :. : 

The stress on the leaking pipe is proportional to th:e pressu~e,° and 
: ' ~ . ··-· ; r 

if we assume that the probability of the crack (leak) propagating"is' 
t1···· J 

proportional to the stress, we can estimat~,~~e pr~babiiit~ of a '· · 
,::· .. 

LOCA during depre.~surization'' ~s the rati~~~· ~f th~ pressu.re after l.5 
.· ·:. 

hours of .depressurization to the opera~ing pressure (since we ~ssu~e 

that the probability of LOCA is 1.0 ~it~~ut depressuiizati6rii~' "~£ · 
. .. . . .-::.· .. 

the maximum cooldown rate of 100°/hr o~ t~~.sa~urati6ri cur~e af~er 
:: ~ ~ :}£-) ~} G -+ ~ ;" _._" .~- . -. ,.· . 

1.5 hours from the operating pressure of 1020 psig, the pressure 

will be 240 psig. Thus the probability ot.LO~A·d~iirig 
: .: :; '.• 

depressurization is 240/1020 = 0.24. 

·.:' ,;,•'-' . -
The above argument assumes that the operator will depressurize 

.:. . • . : -i. l - • . /\ ·,: - . . . - • i : ' -

upon discovering a 1-gpm unidentified leakage.· However, the Tech-
-:.:.·:·.:.~.- ,, .:._,\~·_':.-~'.";; .'1'· ~"·. ~--~-:.;:··.,: -.·1·:·~ '-:.·" .. 

nical Specifications do n~t require plant shutdown until a leakage 
.' . ···.-· -~·· :: . '.-~ . . . . -

oi.scussions ·with of 5-gpm unidentified leakage is reached. 
" ,;- . .. ' " .. ··'.·~'.i' -~:.·~~~~- ··~f 1\-r.;:.-.-... ' i~ :_.' .•. • .. - • 

oresden-2 personnel indicate that if, (or example~-sbo gallons of 
,• '.: ~'-i. .:t_ . ·: ·.· - .: . - .. '. .:) ._.· .. : ' 1' " .. • ., ,.,.. ••• • .. :.! 1 ;~:-·_·_,-._ "f-·· .. "t' :-..,,. : ~--;. !.' ''::.• . : 

leakage were discovered in the sumps at the shift sump pumping · 
-~ 1..... . . .... - .. -. -·· c <"' .::· .. ·.:.i. . .:J :-.:,;. ... -:: J ..... :. : ...... i 

operation (every 8 hours), which represents a 1-gpm unidentified 
· ...... -: .. ; 

leakage, the operators would enter containment to attempt to 

identify the leakage, but would most probably not shut down the 
-~·:··- ::r·'.·~~ --: ·. .. ~:{ ... -·~\-: .. : .~/:-:.:· -~;_._ .. :· .. ::· ......... -· .... ·_,'f_, ·:~·· :· ".-: 

plant until the 5 gpm Technical Specification limit was reached. 
I\•:.. } / .-:_ ... --·;· -~- . . : .:•} ~~ ;· .. -:·. ~ . ·; .:· ;.: ~· : '. . -· .I' : -; • • 

. • •... - - ~., --- .. ! ... · .. ·'· 

Thus we assess the probability that the operator would actually shut 
;: ::.:2': ·':<;·~~.; ... :.:,, ..... :·'." .. ,.. "<'"""' 
10 . 

-::::...::.,. .. ,'' ... · .. .'• ·". ·: ·~· 

down at 1 gpm as very small, -1.0 x 

· .... · 
•' 

Using these data, the fault tree in Figure V~5~1 ~as 
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then there is no change in ·the small LOCA freque~cy of 1.1 x 10- 3/yr 

from decreasing the leakage detection time from 8 hours to 1 hour. 

If the time for the leak to become a break is longer, say 2.5 hours, 

then the dec~eased le~kage-detection time will al~ci ~ot.decrease the 

-3 
~mall LOCA frequency· from 1 .• 1 x 10 /yr. . 

~ . 

This is because it is 

unlikely that the operator will shut down the plant when a 1-gpm 

leakage is detected.· (We increased the probability that the oper

ator will depressurize from 1.0 x 10-2 to·a.i and this change had 

no significant effect on the LOCA frequency.) 

If the plant were required to shut down at 1 gpm leakage, then 

the change in LOCA frequency would be from 1.1 x 10-3/yr at 8 

hours det~ct{o~ tim~ to. 3.5 x l0-4(yr ai 1 hour detection time if 

the time for .the leak to b~come a break is 2~5 hours. 

6. Conclusion 

Because Dresden-2 is not required to shut down, by Technical 
f . 

. ., -

Specifications, until a 5-gpm·unidentified leakage is discovered, . . . 

increasin~ ~he sensitiviti:of leakage detection to detect a 1-gpm 

leak· in 1 hour will have little or no effect on the small LOCA 
'·· 

frequency. 

. . ' 
- ·- ... c. 

.· : . - ~ . 
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TABLE V-5-1 
. ~ : ' 5. : 

Fault Tree Quantification Dat~ 

Event Name/Description Unavailability or Frequency 
. ' 

Pump seal fails 3.8 x lo-2;yr 

Failure to isolate pump 

Leak which would beco~e LOCA 

Operator fails to isolate 
leak 

Leak not detected 

.. . . . ·-

Leak detected 

LOCA during depressuri-
zation ·--

: .. · 

.-_' ~ . ~ { ... , 

Operator depressurizes 

.:...J.:·.: 

· .. ··' 

, : .• •• ·! .. . ~' ;_;. / .. : 

· ... 

,· ... ··. 

' • I 

' l. 0 

,.i . ·. 

.t = l hr. 

t = 2~5.hr 

·t = · l hr · .. 

t = 2.5 hr 

Jt:~~=, i .hr. 

... > \ , .......... •'./ 

1.0 x lp-2 

Operator fails to depres~urize 0.99 
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V-11.A Requirements for Isolation of High- and Low-Pressure systems 
. '·,;,. 

1. NRC Evaluation 
. ; -~ -

...... ,. 

The RWCU (Reactor water Cleanup system) does not have 
. : -) . :·= - ' . 

independent interlocks on the suction valves and does not satisfy 
...... .·." 

current criteria. 

·.: ..... '\ .•·• : ~- . . J .~.,. ·, ! 
.., . 

'· .t <' •• 

2. NRC Recommendation 
' f • ~ .• •' 

~ - ' -: ' ·' -''i } ' 

';. ... -. ·:: -~ ~ _ ... ' . ~ ., I , . 

Redundant high-pressure interlocks are to be installed on the 

RWCU suction valves. 

•_. :· 

3. Systems Affected 
: .. -:' ., .. ·r. . ... ·i 7:;· 

... · ·"; .. .. ~):· -. .; ,;.: 

The only system affected is the RWCU through the probability of 

an interfacing system LOCA. 

.(··.· -~: - ., :. 

4. Comments 
.......... t :.~ • 

:': . 
,I 

. :· '... . .- ~: ·' , 

The 1ability of the pressure relief valve on the RWCU suction 

'; .. -~-

line t6 ~~·lie~~ ~~~ ~;~r~;:~s~;;ei:.~ond,~tion ha~ -,not ::~e~·~' ade~~ately 

) 

,. ·.! ·· .. •.- ·--~,<,\· ....... ,~.-~-~- -.: ... -~ --~: __ :·;~~ 

determined at this time. This analysis will be performed assuming 
:!;·.· .. ;;\;:;· :;~~~.' .:.-·:.': ·- :' \' .- ... , . ., r :-.::,.: 7·,~-) . .''~;·_. ___ . '. :):_·; 

that the pressure relief valve can fulfill its designed function • 

'· .. ·. .. ·- ... •. ··.•"!".'o 
l '-~-

. -.~. 

. ~-- . . .• 
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5. Analysis 
.. ~ 

A fault tree for the;·failure of the RWCU system to isolate.due 

to high pressure in· the· suction line is shown in Figure 1. The two 

MOVs used for isolation and the pressure control valve all operate 

on signals from one pressure sensor. Other valves are present but 

have no provisions for automatic closure (and they are normally 

open). If the automatic isolation devices do not function properly 

the operator would be unable to prevent the loss of at ·least some 

coolant. For this reason no credit is taken for operator actions to 

isolate the high-pressure leak; 

The data used, shown in Table 1, is based on annual surveillance ;j 

of the valves. 
-· .. ~ . . .. ,· ' . . ; ' ' ' 

(Dresden has a year-long fuel ~ycle and the assump-
- > • • • ~ , 

tion -is made that the valves are tested cfor.fng r·efue.iing" outages.) 
"'·'· 

'. -·. :.- ;_ 

The frequency of a ·hi~h-preisure leak in the RWCU system is 
. . .. 

primarily due to the combination of a pressure sensor failure and a 

failtire of the pressure relief valve. The failure of the pressure 

sensor affects the pressure control valves and both MOVs. For this 

system the f requ.eri~-:y of a high-pre~~u~·e.i{:~·k., l·~ading to a LOCA 

outside containmen.t. is i. 4E-7 /Ryr ·•· 
.. . ;.' . ;~. ·,. ,' . - . 

{Given that the isolation 
... ; ~. ·.·· ,.- ..... ~:::~.-f· --·· .:., 

devices do not fu~~~{on ii.is ass~med that a iocA w{1i occ~r.) 

Frequency =·.,F(se.nso'r f~ilure) x P(rel~~f-.~~i~·~ failur~')' + 
.. P(MOV fails) ·~ P(MOV fails1. x F(p~essu~e qontrol 

~alve fails) x ~(relief valve failure) 

= 2.4E-3/Ryi • lE-4 + (lE-2~(1E-2)(jE-i/Ryr)(lE~~i 

= 2.4E-7/Ryr 

~ .. : :.· 
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If it is determined that~the pressur~ relie~ valve is not 

sufficiently·sized ~o prevent d~mage in-the low~pressure portion of 

the RWCU system then the·frequency of a LOCA outside containment due 

to this system increases to 2.4E~3/Ryr (the frequency of the· 

pressure sensor failure) • 2 .£ £L '::-;. 

The addition· of ah independent pressure sensor· to provide a~ 

isolation signal to one of .. the MOVs is modeled in.the fault tree 

shown in Figure 2. This.change ~ields the followirig frequency .for a 

LOCA.outside the ~ontiin~~nt~ 

Frequency = [ P (MOV~· ·f alluire;) + P (sensor f allure)'] x [ F (sensor 
failure) + (P(MOV failure) x F(PCV failure)] x 

· P (relief valve ·failure):: ...... · · · · 

= [lE-2 + l.2E-3] [2.4E-3/Ryr + (lE-2) (7E-4/Ryr)·] °ClE-4) 
- (l.lE-2) (2.4E-3/Ryr) (lE-4) 
= 2.BE-9/R-yr . . 

Again, if it is determiried thab.the~res~ute r~li~f vaive~is 

insufficiently sized this· vaiu~' '.increases ·to ·2.BE-5/R'y·r. 

The only other concer~rii;;1is: t·hat if ·the· relief ·valve: :is 

sufficiently· ·sized, and' Ft-'.·p'a-s!s·es ·flow dtie "to« the presisure ·-sensor· ; -. ' 

failure, then ·a·' latge·'LOCA "'exfsts. Th-is· large; :LOCA frequency would 

be decreased 'from 2 .-4 :x· 10;"'·3/yr 'to 2. 8 :x T0''."'. 5 /yr: -'duef :to · 

resolution of· this issue. ·Review of··the Milistohe-1· '.IREP. PRA and 

the Dresden-2 fault trees showed that this change in large -LOCA. 

frequency would have no effect on risk (a large LOCA frequency of 

2.4 ·x 10-3 /yr· would not '.S.icj'h-i'ficantly coritribufelitd'·the cob=~ melt 
: . ,., . ·i ' 

frequen'cy) .' · ·· ,: · ,_. ~ t : I•, . I ,. ' ,- ·-:' ,t 

·-. :;..; --...: : . ·-: 
• ·I 
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This is further complicated because the pressure relief valve 

does not return the coolant to the containment and a continued loss 

of coolant could eventually le'd to a LOCA outside the containment 

through a different path than failure of the RWCU system p_iping. 

The following short analysis addresses this concern.· 

If .the pressure relief valye opens, the coolant is released into 

the condenser hotwell. If the release should go unabated, it could 

lead to a LOCA outside the containment •. To prevent this, the 

containment isolation system must isolat.euth~ r,eactor water clean up 

system. For this system, isolation is \iri_;:~i ... at~d by a low reactor 

water level which produces a signal closing two MOVs (MOV 12 .. 0L-2 and 

MOV 1201-1) .• 

The isolatipn signal is a dual.cha~nel signal, i.e., both 

channels must produce an isolatjon:.,s'ignal .to close the MOVs. Each 

channel contains two sensors, one of which must function to produce. 

.I .. ~ 

an isolation signal· in the cha.nnel. A s_:i~mpli_fied fault tree. for the 
1 

failure to jsolate the reactor water cleanup system is shown in . -~ ;.~ '-l -. . 

Figure 3. The data for this .fault tree .,is shown in Table .. 2. This . ,. - . . ,· .. •. ·' -

data uses the t;_ecpnical speciftc.ation .surv·eillance requirements for . ... ·' . . . 

the test :.intervals tha.t yiE!ld the exp_os_ur~ times (l/~ the test 

interval).·. .-: .. 

. Fro~ ·.tJ1is .data and~ th~ fault tree.~ ·the. ~?~lure to isolate the 

RWCU system on demand has a probability of l.2E-4. When combined . 

. with the. frequency of a sensor f_ailur_E!, _caus~ng ~h~ need for 

isolation, the frequency of an unisolated leak in the RWCU system is 
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(l.2E-4)(2.4E-~):::: 3E.,.7/Ryr. 

This figure is still significantly lower than the expected 
. i' 

frequency of a core melt and is therefore of little' or no 

significance in evaluating the p~ant risk. . . 

6. Conclusion 

Provided that the pressure relief valve is sufficiently siz~d, 

the frequency of the LOCA due to failure of the isolation devices is 
. . . 

extremely small. The pressur·e relief valve provides 'the reduncfancy 

that independent pressure signals would. The system as it is now, 

assuming the pressure relief valv~·is sufficiently sized, makes a 

smaller contribution to containment releases than a system with 

redundant interlocks and no pressure relief valve would. 
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TABLE 1 
- · .. .-

Data for RWCU System High Pressure Interlock 

MOV failure to cl9~e 

Pressure sensor does not 
function properly 

--frequency 

Pressure control valve 
fails open 

Pressure relief valve 
fails oh demand 

Data is :~-~ap~e_d from_ WASH-l~ __ oo. 
-· 

- r '· •. 

Exposure 
Time 

2.7E-6 0.5 yr 
' . ~ ·.~ . . 

2.7E...:.7 :-o.·.s yr 

2.7E-7 

2.7E-6 

2. 7E-8 : ' 0.5 'yr' 
. t.: . ·. ~ . . ;· (' 

1;.,·> 

. ... 

. . . . . ~ ... . :• . 

. '. ~ . l . ·.. . ' . :·· . .l . . 
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Frequency/ 
Unavailability 

, :'' . 

lE-2 
. J ... 

2.4E-3/Ryr 

2.4E-2/Ryr 

lE-4 
·, .. ~ 

·.·,. ' .... 

. , , . 
, '· .. ·.: 
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TABLE 2 

RWCU System Isolation Failure Data 

MOV failu~e to cios~. 

Relay fails to deenergize

F~lse Output fro~ low water 
.level sensorl 

a). senso~ failute. 

b) reiay failure to. 
deen~r<;ii ze 

2.7E-6 

2.7E.-7 

2.7E-7 

2.7E-7 

Expo.sure 
_Time.· 

• 5 Yr; 

• 5 yr 

unavailability 

lE-2 

lE-3 

6E-4 

1000;.hrs •. , 2.7E-4 
' ; ' ~ ~ ~ ! " ' ' .. 

. - ·r. 1000,i;hrs.. 2.7E-4· 
~. ::· ::, . . • ~· ; ~ ! . ; 

lconsists; of a relay -failµr~:,or a sensor failur.e. 
. ! : '. ; : } : ~ ' : ·, l i '. r.· 
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Failure Fault Tree 
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V-11.B RHR Interlock Requirements 

1. NRC Evaluation 

The shutdown cooling system is desi~ned for full reactor 

pressure, but less than full reactor temperature. Therefore, system 

interlocks are based on temperature requirements. Current licensing 

cri~eria for the interlocks are not met since there are no testing 

requirements • 

.. 
2. NRC Recommendations 

Require testing of the shutdown cooling interlocks. 

3. Systems Affected 

This issue. affects the shutdown cooling s~stem.: 

4. Comments 

We assess this issue assuming that the thermal interlock has 

never been tested and will not be if not required. Also, we assume 

that if the shutdown cooling system is exposed to greater than 

design temperature, it will fail. 
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5. Analysis 

The fault tree for failure of shutdown cooling incorporating the 

above assumptions is given in Figure v~ll.B-1. The dominant causes 

of failure of shutdown cooling, from the IRE~ Millstone-! and 

Dresden-2 fault trees, is failure of the pairs of inlet and outlet 

valves (each pair of which is powered by the same ac train). The· 

data for the solution of this tree is given in Table V-11.B-l. The 

•before• case assumes that the temperature interlock is never tested 

and the •after• case assumes that the interlock is tested 
\ 

yearly. Resolution of this issue would decrease the overall unavail~ 

ability of shutdown cooling from 4.7 x 10-3 to 4.0 x 10-3 , a 

decrease of about 15%. 

6. Conclusion 

Resolution of this issue could slightly· affect the unavailability 

of shutdown cooling if exceeding the design temperature would always 

fail the system. 

' . . 
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Figure V-11.B.-l. Shutdown Cooling Fault Tree 
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Event 

Operator 
Initiates 
soc Early 

Thermal 
Interlock 
Fails 

Local 
Valve 
Faults 

Power td' 
valve 

Table V-11.B-l. oata summary 

Sub
Event 

Failure 
Rate 

Before 
Temperature 
Sensor 

Relay Shorts 
Across NO 
contacts 

After 
Temperature 
Sensor 

Relay 

8 .• 9 

·• 

l'.X 

Fails to, ·ope.rate 
Plug .· 

•·'' 

x lo-7/hr 

lo-8/hr 

. .. · 

i" 
1· 

.; 

Exposure 
Time 

8.8 x lo3 

8.8 x 103 

hr 

hr 

unavailability 

3 x lo-3 

2.3 x 10-1 

2.6 x lo-3 
2.3 x lo-1 

7.8 x lo-3 

0.0 x lo-s 
7.9 x lo-3 

~ ... . . 
-· .r .. 

-l · x io-3 ·· 
l x lo--4 
l.lxio-3 

·2--val ves · ., ........ ··-·~: .. :J_l_.~ x lo-3)2 = r.2x10-6 

:...·· . ··.· : ·=·~ 

Probability 
that transient 
was loss of 
offsite power 
and appro
priate diesel 
generator 
fails 
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VI-4 Containment Isolation system 

VI-6 Containment Leak Testing 

1. NRC Evaluation 

Both of these issues address the adeq~acy of containment 

integrity during accident conditions. Issues··vI-4 identifies many 

containment penetrations which could have_high p~obability of 

failure to isolate and Issue VI-6 id~ntif ies penetrations which have 
,I'. 

been requested to be exempt from leak test~ng requirements. 
' . 

2. NRC Recommendations 

Backfit the necessary hardware _and testin~ to mak~ containment 
.. ~ .- ,_ 

penetrations conform to the GDCs and ensure cont~inrnent integrity 

during accident conditions. 

. ... -· 
t .. :. 

3. Systems Affected 
-. ' \. ~, --'.·!.: - ... ·-~~ -. . ·. 

These issues affect ~he n~~ure of th~ ... r~~l~a.,s~ ~~-; ,{adi_oact~ye 

material in an accident and thus the conseque~ces of the accident. 
• • ••. ' :., ' i : ··~ ;· '.~; :·.,,. \• • , • • .• • .! ' .' .~: I , 

... 
.j .. ' ';-. : ... 

. : ·.: ·· .. 
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4. Comments 

We will not analyze each penetration here, but will show that 

the whole issue of containment isolation is not important to risk 

for Dresden-2. 

s. Analysis 

Because of .the" small size and low design pressure of the 

Dresden-i contain~ent (~imilar to Millstone-!), the pressure gener

ated by stea~ an~ nonc6ri~~nsible gases during.a core melt accident 

will mosf certainly fail the containment if another failure mech-

anism does. riot o~cur firsLi For example, in the Millstone-! IREP 

PRA, all the aGcident sequences fail the containment by overpressure 

if a ~team ~~plosio~· does not occur. 
~ . , 

The effect of changing .the effectiveness qf isolation of the . 
-. . . . ' 

penetrations· is to shift .the containment failure mode between leak-

age through ~h~ f~iled penetration and overpressure iupture (if the 

leakage would be great enough to prevent rupture). In the !REP 

Mili~ici~~-1,·~~~~ Bro~n's ie~ry, ~eactor ~afety study Methodology 
, , • _. \ • • ~ ~ •! , ... J ., • ~ , •• )' ' ~·, I " ~ -.• 

AppliCafions· i>ro'gram Gr aria Gulf, and Reactor safety study Peach 

Bottom PRAs of BWR plants, no ·dominant risk sequences involved iso

lation failure of the penetr~tions as the release mechanism. The 

overpressure failures for the Peach Bottom, Grand Gulf, Brown's 

.... '• 
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Ferry, and Millstone PRAs were BWR Release Categories 2 and 3 

releases. containment leakages (failure to isolate penetrations} 

were Release Category 4 releases in Grand Gulf~ Mill~ton~; Bro~n•s· 

Ferry, and Peach Bottom. 

Th~ smaller numbers ar~ ihe gr~ater consequence r~lease 

categories. Thus improving the isolation could only decrease t~e 

containment leakage releases in Category 4 and increase the over

pressure rel~~ses in the highet cons~q~~ncies ~~fegoriei 2 and 3, 

thus iricrea~ing ~igk~ 

6. coriclusion · 

Because the oresden-2 containment will fail bf ~6v~rpte~sure in a 

core melt accident if no other failure occurs first, improving con

tainment i~6lation will ~0€ ~ecrease the ~ro~abiiity of ~~leas~ 
. . .. 

d~ring such an·accidertt or lower.·the consequences of the release. 

- ' .. -

... ~ : ( .. 
. ~ ~ ... 

_.,. r:" , . I ~ ' 'L ~.!" 

; r, . . -.J• . ,. 

.. ,i, ':_'•: 

·.' '. -* .-1 _ ... 

''") ,,.·,;:' ' -...... 

..... ·-' 
! . • • ~ .... • • 

~.: .· 

- 54 -

'; . ::.:•' 

' ' 

. :_ .. '· 

:· .' f: ""' 

-· . , .... . : •·' . 

-~· -'!, 



VI-7.C.l Appendix K--Electrical, Instrumentation and Control (EIC) 

Re~reviews 

1. NRC Evalu~~iori 

Of the many items evaluated by the NRC for this i~sue the 

following item~ are the onli ones where any actions have been 

iecommend~d: 

1. The connections petween the buses supplying power to 

the DG2/3 control and instrumentation bus piovide the 

potential for a single fault to affect the redundant 

125-V de power trains. This is ·possible primarily if 

the circuit breakers are not properly sized and 

coo~dinated. 

2. The two 480-V switch gears 28 and 29 can be.~-0nnected 

through the closure of b~eakers 2829 and 2929. This 

ties the two ac power trains together. There are no 

LCO requirements in regard to how long these breakers 

may be closed, and there is no provision for automatic 

opening of the breakers given a loss of offsite power. 

- 3 •. There are no limitin~ conditions for plant·operation 

that limit the amount of time that the instrumentation 
I 

and control power for diesel generator 2/3 is connected 

to the Unit 3 125-V distribution panel, which receives 

its-power from the Unit 2 Division II power source. 
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~. The ABO-V ac- switch gear 27 ~s powered from bus 24, 

with de control power from Division r. switch gea~ 27 

· is non-class lE and the connection to a Class lE bus is 

a deviation from review guidelines. 

2. NRC Recommendations 

The following recommendations are made for each of the above 

items: 

1. Short-circuit analysis should be performed to 

demonstrate the adeqQacy of the a9 and de breakers 

associated with the diesel generator 2/3 control power. 

2~ LCO requirements should be ad~ed to the Technical 

Specifications prohibiting operation Of the Class lE. 

systems in parallel while the plant i~ not shut_ down~ 

Additionally, disconnect links should be opened in ~ach 

9i~cuit· with a norm~lly open circuit breaker~ and the. 

operating procedures should prohibit the-use of .. ~· 

breakers 2829 and 2929 during normal operation. 

.£ . ' 

3. An LCO requirement limiting the time during which the 

instrument an~ c9µtro~ pow~r;for diesel:generator 2/3, 

.-:may be· obtaine,d from- the Unit 3 125-Vdc distribution, 

panel when the plant is not -shut down should be· 

-:iinpJ,.emented •. . ' .. ·.· . , ........ r -
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4. Shor~-circuit ~nalysis should be pe~formed on all 

circuit bte~kers between class lE and non-cla~s lE 

buses. 

3. Systems Affected 

The electric power systems (ac and de) are the systems affected. 

4. Comments 

Items 1 and 4 iri Sections 1 arid 2 will not be addressed in·this 

analysis. ~h6rt~circuit analysis is used to determine the:adequacy ~ 

of the-equipm~rit instailed to peiform a particulai f~nction. · In a 

PRA one of the assumptions made is that the equipment is of an 

adequate design to perform the function· fo~ which it was int~rided. 

(For ex~mple, ·~pump th~~ is'supposed t6 ~rbvide a required flow. 

will provide that flow when it operates properly.) 

,· . ' '' 'i' 

Th~· ~nal1si~'6f the remairiirig two it~m~: i~ based on 'discussioris 

with plant personnel~ -
... . . 
:. ,.. .'~ -· 

5. Analysis 

~· : ' ~ ... . ' ' ., 

., 
··';, 

·.: ' 

The\'tw6 ac buses~ ···2a ·and 29; are not.-· norm'ally connected during 

power operation·. r The·>-only time the circuit breakers between the two 

480-V switch gears are supposed to be clo~ed is when, in response to 

a loss of offsite power, one of the diesel genetators fa~l~ to start 
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or run. In this situation, when it is required that loads on the 

dead ac train receive power~ the two buses are connected. At this 

point Dresden-2 would not be in a normal pow~r mode of operation • 
... . ' 

This- ~ondition also applies tp the DG 2/3 instrume~tation and 
.. . ,. . . 

control power bus. Loss of the normal pqwer supply to this bus will 
·. ,• '. '. 

cause an automatic transfer to the Unit 3 125-V distribution panel 
.• 

but it will also cause a loss of the de power supply to instrumen~ 
' ' " 

·' .,: ., . 

tation that will require unit 2 to be shut down'(ie, 125-V 
. ~.. . ' '; 

Distribution Panel 'I will be lost). 
. ',.I 

.. ~ ' 

,·, 

The prop~sed changes in the Technical Specifications will have a 

neg1igible effect on what is done at ·the plant. The requirements 
. . . 

would reinforce conditions that already exist~ The ac 480-V switch 

gears 28 and 29 are not connected during pow~r operation, other than 

' by accident (i.e., the !ailure to restore the ac system to its. 

proper orientation after the situation described above). The DG 2/3 

instrumentation and control power bus is not supposed to be on the 

Unit 3 125-V distribution system. In a PRA the conditions modeled 

a~~ those.t~at exist at the plant. Even though no Technical Speci

fications specifically prohibit the electric power configurations 

under question in this issue·, the PRA would treat the human errors 

required for the systems to be in this configuration. The existence 

of the Technical Specifjcations recommended would not significantly 

affect:the probabilities associated with these human errors. 
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6.. Conclusion 

since the proposed Technical Specifications will not alter p_~ant 
.. ; .. 

conditidns, as ~6deled in a PRA~ the eff,ct on the risk due to core 
.~ \ . 

rnel t is neg 1 ig ible. The PRA model. f oi:: Dresden Unit 2 would not 

change due to proposed Technical Specifications. The electric power. 

configurations at issu~ here:would still be attainable through human 
. '·' .. · : i' 

·, 
error and the probabi 1 i tie:s associated with those errors wo'Jld no~ 

- '· . 

change to any significant degree. 

. ·J 

. ,, .,:· { 

. ''"/ .: .... 

... . "· 

. '> .::r:.-· 

_, .. 
.I, J; 

~ '· . \)' 

. - .. ' 

·\. : ~'-;.. ,: . '"" ·'-:. 

-~- :~ : "-·. .. . ..,, "'. :. ··~- ,. ; J ' . ...... :. ., _,. 
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::~ ...... 

- 59 -



VI~lO.A Testing of Reactor Trip System and Engineered.Safety. 

Features,· Including .Resp~nse Time 

1. NRC Evaluation 

Dresden~2 meets all current criteria for this topic, exc~pt for 

·response time testing_ of the reactor trip system and.the engineered 

safety. features~ 

2. NRC Recommendation 

A. change should be· made· in· the Dresden .. Te_cpnical Speci-fic_ations. 

to require response time testing of both t:he reactor tr-ip system an.d: 

the·· engineered . safety f eat·ures, -system • .,.::· A: ~est·· pro.gr.am: should. be

imp.lement·ea· to fulfill the obliga'tions· req.uired· .by the ;new :Technical 

Sp~6if ications~ 

. : 

3 • ;Systems_;,Af f ected . ... - .•. ',, 

~ .' -~ : '. t. :;. ' '. ;,, ~: . :' :: ... ' ': . ;_ -~· ' .· 

The systems affected are the reactor protec:ti-on: sy·stem,~a-nd ~all_:. 

systems comprising the emergency safety features. 

,- ~- • .!. •• • ~ 
_. • •• 1. ' .. 

4. ·Comments-··, ·. ''" \;-· .·; 
\_"; :_ 

:,..·· :,. ···ti: .. , .. 
>" 

The ~mportant a9peG.tr ·qf. r.esponse. time testing -t:o be· considered 

when exa~ining its impact on risk is the relatively short time 

period involved in the res~onse time test. The time involved in 
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response time testing is normally of the order of a few seconds. 

When considering the functionability of a system in a risk analysis, 

the time constraints are considerably 16nger. Th~ system may have a 

1/2 hour· or longer to perform its function. With this amount of 

time available, the short time periods measured in the response time 

test have no· e-ffect on system operability. The functional tests 

that are performed on the reactor protection syste~ and the emer-

gency safety features provide sufficient information to determine 

the operability of each system. 

The operability tests will determine whether the systems are 

fuhctiorfing or not. Whethe·r the system functions f(ist enougrh' to 

pass a· response· time test'or not is not important, from a risk 

viewpbint, only that the system did respond. For exampl~,- a system 

may be required to automatically initiate within 10 seconds to pass 

a response time test. During the test th~ system starts within 15 · 

seconds and fails the response time test. However, from a wrisk due 

to core meltw viewpoint, the 'system has not failed because ·it. did 

automatically initiate. This information could be obtained from the 

system operability tests. 

The longer time periods for system actuation are based on the 

work done in PRAS for various plants including Millstone-!', B"rown' s 

Ferry~ and others. In particular, the results for oresden-2 can be 

ex.pected.-to.be very.similar to those fo'r Millstone-1. 

' • I • ~ :• : ·• 
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5. Analysis 

As stated in the comments section, response time testing dea'ls 

with time periods on the order of seconds. The time periods that 

the-system~·have·to respond to an initiating everit to prevent.a ~ore 

melt, are·on the brder of several minut2s. · Response time testing ~I • 

does not provide significant additional information beyond normal 

system operability tests. 

6. Conclusions .. 

The requirement for response time testing does not have an 

effect on the risk·due to a core melt.· 

·r 

...... 
' ._, , 

. ~ . i • .• ,. 

'· .· ... i . .,. 

,. 

,. 
t• .••• .. 

\' .c 
: ; : 

·: .. 
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VI~lO.B Electrical, Instrumentation, and Control Portions of Shared 

systems 

1. · ·NRC E~alu~tio~ 

~resd~n'Unit 2 does not meet present NRC licensing requirements 

with:~~~~rd to some of the sh~red EI&C features.· The areas of 

concetn·'fncl~de~ 

1. Single failures in conjunction with.an accident at 

Unit· 2 and a loss of off site power can prohibit 

required safeguard systems from receiving power. 

2. · There are no interlocks or LCOs preventing the 

parallel operation of the shared 125-V and 250-V de 

battery systems. 

3. There are no interlocks or LCO requirements preventing 

the normal/bypass switches for the DG 2/3 from.being 

in the •bypass• position during normal operation. 

(This is a concern with a single failure and a loss of 

offsite po~er.) 

4. The 125-V and 250-V de systems are shared. 

5. Stored energy for diesel generator operation does not 

meet the 7-day ~in~mum, or .time t~ r~pl~nish, 

whichever is longer, required by current licensing 

criteria. 
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2. NRC Recommendation 

The following four recommendations have been made concerning the 

issues noted above: 

1. ~he nresden-2 de s~stems should be modified to pre~ent 

parallel operation of de batteries. 

2. A Technical specification, preventing unit operation 

while the normai/bypass switch is in the bypass 
. . . 

position, should be. i~plemented. 

3. The de systems, although shared, do meet the single 

failure er i ter ion -and are the ref ore acceptable •. 
1" ~ 

4. Additional orisite f'uel oil 
.. 

storage should be provided. 

3. Comments 
; ;-, . ·.·. 

:.·: ,. · .. ) .. · .· 

The thfrd item of the NRC Recommeridation wil'l not. b'e evaluated 

here since the design has betin deemed acceptable usi.rig the 'sing"le. 

failure criterion. s6·~e r~~\ies have.'not been' inciu·d'~·d in t.Wi's 
analysis "'f ot orie ·of se''v~ra'!' r'eas6ns .: ._, Either the '{t:e'ni:.ch~s ·ii~en · 

resolved and is no lon,ger under consideration ( tni's ref e{s ''tci. I tern' 7 

of section V of the SER), the item is handled under another SEP 

topic, or the analysis of a particular item is beyond the scope of 

this analysis. 

' . . -~ 
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The information used in thie analysis came prima~ily from 

discussions with plant personnel on operating procedures at the 

Dresden plant. 

The normal/bypass switch on the "swing• diesel, diesel generator 

2/3, is.supposed to be in the normal p9,ition at all times during 

power operation of Dresden,µ~it,2. The only time the normal/bypass 

switch is supposed to be in the •bypass• position is during a loss· 

of offsite_power to both Dresden Unit 2 and Dresden Unit 3 where the 

dedicated di.esel, diesel gene~ator 2, doe~ not start. Only under 

these conditions is the normal/~ypass swi~ch to be in th' off-normal 

posi ti::>n. 

When a PRA is performed,. actual ,pla.nt conditions are modeled as 
··.·· '.·. 

opposed to the conditions as set forth in the Technical Specifica-

tions. In this case the condition at the p~ant during normal aper-
. • •.. ; .:· • . :· :i. '. . 

ation is that the normal/bypass switch is in the "bypass• switch 

only when there has been an error of restoration. The existence of 
,,r· . 

a Technical Specification regarding the position of this switch 

would not cha.ng.~ th,e prot>a.b~lity th_at tl't~ swi,tch would be left in 
. . : .. · . : . .. ·' ; ... ·, . . -. ~ : . :: \ . 

the ~rang position. Since this event is modeled· in the analysis and 
: j • '· , 1 • ' :.: 1 : ~ .._ "• I • ' '· t , • • • ~:' : ,. , • . 

1 

I.~ ~· ', ~--~ • -:' . ,'' ;' • • 1 , • ,' }• ':.- ' ' : 

the Te.cl~.nical ,.Spe,c;i,tica.tion d~es. not c?~n.ge .. ~~e mod,el,, ,.t~i.s p~oposed 
. -·' . .. . : . - .. . . . ~. .. .. - . ' . '"' . ·. .. .. '. ..· ·.. ·~ . ~· . . ' 

change would not have any effect on the ~isk due to core melt as 
. , t:;:: ._ .:J : ' .. · •·•r • ~' • f .: • --~ • ~ , ; , ~· '., • ~ ' .-, :'• • ' ' ' j •. ' ~: .~ ~, • ,; ' ' I 

, .. evaluated in. a PRA •.. , ·, . .. . c :~ ~·; .· . .:: ..... -~ •:..:· ,;.' :'1 . ~ . 

• . c_, . ' 

. :: ... .. r:· ~.: . -~" .·. 

"' ·~ 
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. .. 

The nor.ma1/bypass swit"ch .o.n tpe. swing: d.ies.el is. suppos_ed .to be 

in the norinp.l position du.ring. p.owe~" operation; The position of this 

switch is checked using two separate procedures. One procedure, DGP 

1-Sl Unit 2 (3) Master Start Up Check List, is use~ ~very time .the 

plant. starts·up .. ~he. second·procedure is performed monthly (DOP 

6600-4;· Diesel Generator· 2/3: ·Preparation for ·standby Operation). 

Wit~ the~e ~hecks a~ready·e~isting at oresden~2, the Technical· 

Specificat;ion- chan9es sugges·ted would ·not· affect the ·availability of· 

the diesel generator. 

The NRC has recommen-ded th.at- additional· fuel-.storage capability. 

be provided· onsi te •. · According to. ·the· SEP Technical Evaluation 

Re-port, suf.f ic1ent fue1 for 2. days'· op·erati.on of th·e diesels· is 

provided onsite. In previous PRAs, WASH-1400, the Millstone-! IREP 
-

study, etc., the·accident analysis covered a period of 24 hours • 
..... ; ',·. • . .,_> 

The analyses were limited to this time frame sinte the risk due to: a 

core melt is greatest during this·time. Since ·almbst all of the· 

risk of a core melt occurs within 1 day, the 2-day supply of fuel 

oil at Dresden is large enough so that any additional fuel oil' 
' ; ' 

storage capacity·would not have an effect on the plant risk. (In 

particular for the electric power system the probability ·of restor-
. . . .. : ,_ .. ~ . ; 

ing offsite power ·within 2 days, making the diesels not essential, 
',·· 

is very high. This, coupled with the reduced risks after, makes the ... 
need for .. extended··operation of ·the· diesels,· beyond· 2 days, -highly 

u n l i'k e 1 y • ) . · 
,..).-' 50 

··., •:, (' :, i ,~. 

.. ' 

. . ~ . 



. . .: .. \ ' " ) : ~ ~ ' . .. ·. : ·, .. ~· 

4. Systems Affected 

.. _ .• ,ii· ' . -·. 
•''-. • ·' ,_ o;, .,. ·-

The electric power systems (ac and de) are the systems affected 

by this issue • 
. ·:: 

5. Analysis 
:• } ..:· :~.-

... . ;•' 

' ..... 

.. -. ! ·. 

... 

•• '-. • : ' ; • :.""C ~ - •• 
•. 

· .. ·; 

·.· . 

. 1,. 

As with the normal/bypass switch, the de battery systems are no't 
' :· .·.' ,: ....... . 

supposed to be operated in parallel during normal power operation. 

The two de divisions would be paralleled only as a result of a 

restoration failure following maintenance on one of. the de bat-
: ...... . . . ~ . ' . ' 

teries. Figure 1 is a fault tree that represents those failures of 

the de power system that can occur only when the two divisions of 
. \. , ;. ~ t· .: · .. \ .... 

the de power system are connected. (This fault tree can be used to 
. ...... . . . . : .. ~ ;· • ~ ..'.t ... ;_:.. 

model the failures due to parallel operation of either the 125-V or 
., .\. 

. ' ... ~. ' . i ~I "• 
. ' - ' 

250-V de power systems.) The system failures modeled include 
--:.it· - . _. 

uncleared faults that ~an short both batteries and the overloading 
...... 

of one battery if all other sources of de power, the battery 
. . . :: . 

".'·· 

chargers, and the other battery, fail. Loss of the ac power supply 
.: .. -

. '"j • ·, 
; •, .. -; ... ,-: '\' 

. . 
• \;,;_ ·.,, - ' ::..: ! • ~. . • ·' . . ;, .... 

to the de batteries is represented by the dominant m~chanisms tor 
• .. : . i ~ • •. • .. - : - - .- ... '~ -·~·'} . -j. : . • •· ~ ~"'-1/- : 

loss of ac power to the de buses. For normal power available this 
·l··· ··,·~)~.. ·-·.-.. ~ •. ·,··~~~ .: ... .. :·.::~-:-··· .. _Df::, ... _',; .. -~:: ·:·i ... 

is a loss of the batte~y charger and for loss of normal power 

situations the diesel generator failures are included. 
--~.d ~ . _··:~.i ·,,_.;-..-;··.·· ··d) .'.0-.~J __ .. •i.·::~·:-. ,.,. .. _ .. _,.\;·-.~ .,_ ..... 

. • ·'. .· 

Data used in this analysis is derive9 from three sources. 

Batt_e!'.'Y and battery charger failure data is taken from NUREG-0666 

•A Probabilistic Safety Analysis of DC Power Supply Requirements for 

:".· 
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Nuclear Power · P~arits." The failure· to restore the. de power s·ystem 

to normal is derived from 6timan error probabilities as defined in 

NUREG/CR-1278 "Handbook· of· Human Reliability Analysis With Emphasis . . . . . . . 

on Nuclear Power Plant Apptications." The remaining data is from 

the Millstone !REP study.· The data is shown: in Table 1. 

The failure to restore the de system to normal is a combination 

6f .the battery.failuie iat• ~nd the htim~n err6r·as~ociated with~ 

failure to restore the sy~t~~ after= ~ain~enance. This human etror 

is actual~y a double error slnc~. the restoration pro~edu~e i~ 

double~~hecked by an Operator prior to returning the ~ystem to 

service. 

., 

The data:use~.for the~batteries is depend~nt on the resolution 

of Issues Vrrr-3~A and-.VII~~j.s. rt was assumed that these issues 

would be' re.solved such that·' the testl.n.c} requirements were met and 

that the·dc power system wa~·pio~erly arinunciated~ The: change in 

the system· reliability' expressed. as·· a percenta9e 'ch;a'nge, should' be 
""' .. 

relatively" independent·:'of·· the resolutiofi of''these·') fs·sues, however, 

since the ~dditional ~~~lur~~·prob~billty d~e to·par~il~~ op~rat~ori. 

of the dc>systems is being·'.'toinpared to 'the failure rate of the 

batteries. : { . • i. ~ 

I~. 

· ·· The probability. o;f·· faii:i:ng ·the de: power". systertt due to t"aul ts 

:elated' to,. the potentia1<~par'allelin9. of the two. de. di vis io'ns'· is 

. • 3E.:..9:~ 
. ~ ~ . \ ... ' . ~ · . 
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Procedures do exist that require the operator to transfer de· 

buses from one battery to the other :to loGat~·ground faults • If 

done properly, this procedµre calls for ~he.bus to b~ transferred 

back to its norm.al powez: supply in. the s_f.lme step. in which the 

original transfer,9ccurred. The coupling of these two actions in 
. .. '. ~ .. . 

one step of the procedure makes the two events extremely dependent 

up.on each other, i.e., ,if the. pus is transferred, it is extremely 

lik~ly:~hat the operator will ~erform the~ second act and. realign the 

system properly •. The combination of events require~ for the use of 

these procedures to lead to~a,battery (de system) fai~ure .are: 1) 

the existence of a ground fault~ 2) a mi~µse of the procedures, and 

3) a failure to discover this misuse. 

In the Millstone. IREP. study, the misalignment· of·. tpe de buses 
• • .1 •• ~. • • •• 

•! . . . ' ·" '·· 3 . ' ' 
was considered and.assigne~ a~ptobability:ot:l; x,·10-. ~ Thi~ 

number is at !~ast as large as. what would ~e e~pect~tj ~t·o~esde~~2 

due to the gr9und detection pz:ocedures _(j.~.,. DQP. 6900-6, 12~ volt 

Ground Detection - Unit. 2) •. The.human errors associated with 
• ·' .' • • ~ • ' .~. • • ~ H • ~ • • • ,: I 

failure to follow.a,p~ocedure.co~re9~ly_and,for this.¢~ror ~~ 90 
.·, ., .. · .• f .• .- .... , • • , : . • I ... 

undetected are. of this. o~der .of,magnitud~ •.. Therefore, this 
: . . "" '• ;,l .. ' ........ .-.. : .. ·. ·, , ...... 

' . 
affect on the dominartt sequ~nces at Dresden than bus ~isalig~m~~t .. 

. . 
did on the Millstone IREP study. The bus misalignment did not 

appear _in, any d:omi~a9,~ v~e9p,en~e::~L_,in. the.,f:1i~f5tope .. IREP st~dy •. The 

possible,!llisalignrri~nt 9f the de b·uses d~~- to_:~;:i_nisuse of th~s~. 

Frocedures should not contribute to the dominant core melt sequences 

of Dresden-2. 

- 69 -!'..:. ,: 
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The ground fault detection procedure used at Dresden-2 on the 

250V system, is used on the average _of once per~fuonth. During this 
, '·, ' ' :: ·~· i·.,',. . _' .... :.-" : • :, • '. .. ,. I ... . ) .··. .._ •;' •;:. , ; .. ;'• .... :. -

procedure, the loads in one DC train are transferred to the other 

battery/battery charger combination. It is possible that during the 

perf ormahce '~f th:Cs proc~dure~ ·voltage differences between the fwo 

DC po~~r :· si.ippi i~s- colild ·'C'ause ·excessive ·~Ur'rent "surges 'that 'w·ouicf '' 

lead to interrupti6ri-'·of··'tfre nc power .. suppfy to· component's supplied .. 

by the 250V system. The high currents could cause protective cir

~iiite b~cik~is'ia:o~eri~or f~ie~ ~6 blo~.· 
. . ,~ ' .'. ~ ... 

;··. TO.'da te, ~:ho - such ''probl~m ;,has.: oc~urred ·at Dresden~2 -during ··the 

pe.rforman~-e or tbe' isov'\Jroun<l' fault ·aetection. proce<fore ." · ;riresaen~2 

h~is· bee~ -operat'ionai 'for· Y2 years; ·so ·the procedure· fias been'·· i· 

utilized approximately 140 times. A zero failur~ ~ppio~i~atiori can· 

be developed for the probability that something will happen during 

an 6pco~lhg" Jse. of-'"thi $'·t»H~c~~t-ie ~: For.=" 'a' 50 percent : conf iderice. 
--';· 'f .... ....,..,, •• ~ ·: -~ ·-· ....... ~.·" • ·; .. ,.·'. •• -:-'.'..:'". ~- •. ~;-· 

leve1; 'the' following. apptoxiination. is used: 

_.,, ..... -· 
.:. ·.'; .. -!·· 

• .., .·• -_i .. ~ - •....• ··. ; 

'':· .. "'· -. 

... :... . '+: 

. ," 

.... · .. 
,,, :;:···~ .. >; . . ~\~-l .. j• ~1~-f'~. ~:,...:-~·»·~ ... .J·.:';i. ,.;£·.: ~:·:"".. ..... ·~·. ·:j ;~.~~:.:·":! .\· 1 .~ r?..tl(.~ .. .i:·::.'. ,:r 7 .. c;(~ 

n = no. of occurrences of a failure during procedure use = O 
. . ·· ... , "' _t ~j=f,· r .. . ; 3 f{; ... ~ :': .·. t .. ... ~· :' ... . ;, ... . .. ''. :'. J :'·<." \ T • ··:·:. ·: ·.~:· [J . :; .. ~ .. · 9·J. U f) 

T = no. of times the procedure is used = 140 

X2 @ 50 percent confidence level = 1.386. 
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8= 

1 

140·1~-3-86 
2_ Cl) = -SE:...3/procedure 

--

... 

use. 

Since the _procedure is used 12 time' a year, this yields a ~re

guency of· approximately .. 6E-~/Ryr. for_ tpe P,OSsibili ty _of a. fault._ 

developing due to the proper use of this procedure. 

As a transient initiator, this is not a significant figure. The 

expected transient ra~e at a nuclear power plant is approximately 7 

per year. Also~_this procedure is ~ot likely to be u~~d following 

the occurrence of an accident precursor .so that.a ~ontribution to . . . . . ,)': 

the existing accident sequences due to_~ ~ault cre~ted _by th,·is _pro"'.'. 

cedure does not exist. 
~ ' 

However, there is one ~spect of this_ event tha~ is beyond the 
.. · ~ ·--: ·-~ . ·. . . ~ '. ,. . -

scope of this limited analysis._ The possible effects of the fault 
--

created in the use of this procedure include: tripping the _plant, 

degra_dation of the HPCIC system and failure of the isolation con

denser system. Different circuit breakers/fuses would have to fail 

to affect these events. If the worst case is assumed and all three 
. :~ -~: '. 

events were to occur,· the use pf this pr~,9ed.ure ·could lead to a sig

nificant accident s~quence. Insufficient -information is available 
.·.:; 

to determine the livelihood of this worst case or of the different 
'. . . 

permutations of faults that may-t:>e caused by the use of this proce-
c;-:; ·1· · .. ' - ·- ... . ~:·. - ' ·'·.:.., . , , .. 

dure to determine their contributio~ to the pla,nt.risk. 
, .. ·- , . 

... •• '. ::-=::'' • .!I 

."·· 

:.• 
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6. Conclusion 

The resolution of this issue eliminates a negligible contributor 
. 

to the risk due to core melt. The dominant sequences contain fail-

ure combinations that have a probability on the order of 10-S or 

lo-6• This combination of events, aa analyzed here, is three 

orders of magnitude lower than the dominant contributors. Eliminat

ing these contributions would have no effect on the risk due to core 

melt. 

. ·. 

_, 
' . 

- { 

: !. 

.·.~ 
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Fault 

Battery fails 

TABLE 1 

Data summary 

Failure 
Rate 

4.4E-3/yr 

Improper restoration of circiuit 
breakers after maintenance 5E-4/d 

a. Restoration improperly 
done lE-2/d 

b. Error not detected 
during check 5E-2/d. 

DC system not restored to 
normal following battery 
Maintenance 

Circuit breaker fails to 
remain open 

(2 in series) 

Uncleared fault on battery 
bus 

Battery charger fault 

DG fails to start/run 

Probability that transient 
was loss of offsite power 

lE-6/hr 

Fault. 
Exposure Time Unavailability 

9 monthsl 3.3E-J 

9 months 

( • 2/7 ) = 

l.SE-7 

6.SE-3 
4.2E-5 

3E-5 

4E-6 

6E-2 

3E-2 

lA~su~es minimum test and annunciation requirements are met. 



I
. F«.;l~tt. +o 
R.u-tore Af+t r 

lo1v.:r IY\eti~t. 

·; ··' ~ - ·-

DC o:.,;s.:°" 
Pa."~11 e.ltc:l 

FA ·,l\Art. to 
~-tt>ce Aftl 
Div. 'tr, fl'\C\a'r1t, 

Div. ii 
;e;Atf'B°~· , 
c.l-.A..- r- F"; Is 

Lo~s : 
of 
s;tt 

. ?o..,e.;. . 

1.A~dtAv-ed 
FC4.-"'\r .ct'\ 

oc ~~ 

·, ... 

o"e. cf Two 
Bci.:lk V' i LS 

F='"ils 

Los:s. cf' _ 
- Oh11s:o ~'.~t' ·· 

AC Po,.,~r 

.. :} ' 

,----------. .. 

Los~ of 
o:v:r. ·:o"" JI= 

Figure 1. DC Power.Parallel Failure Fault Tree 
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VII-1.A Isolation of Reactqr Protectio~ System From Nonsafety 

Systems 

1. NRC Evaluation 

Dresden meets all current criteria except that: i)~ ~here are no 

isolation devices between the nuclear flux moniioring.systems and 

the process recorders and indicating instruments, 2) isolation 

devices are not provided to isolate the APRM system from the.process 
.. ·.•. ... .. 

computer, and 3) th~ _pqw~r ~upplies fo~·tbe ~ps'cha~nels. ~re~not· 
1 • • 

suitably ~solated and are not qualified as IE equipment~ · · 

2. NRC Recommenoation 

Suitable isolation devices should .be;· provided between the flux 

monitors and the process recorder and ~ndicating instrumentation, 

and .. between the APRM system and· . .the process c~mput.er. . The third 
.·;.'": .... 

pa:rt of· thi's issue· has been resolved. through. a licensee commitment 

to prtivia~ a syst.em modification. 
\ 

3. Systems Affected 

' .:·· .. ,, ··-

. -.. . ~. . . .. . 
.... ;' · ... i . l 

<t T~·e·:.enly system i=lf_~ected by. thi~ issue·.i~: the reactor protection 
I ~ : ) ; I: • 

sy~t°E~m (RPS) • "··· 

: .J 

I."' . 

.::.. ............ . 

·. 



-_._ ..... 

4. Comments 

The flux monitoring system and APRM system are the only parts of 

the RPS that are affected by this issue. The level anJ pressure 

s~nsor inputs are all unaffected·. 

5. Analysis 

The Dresden Unit 2-RPS is very similar to the Millstone-1 RPS as 

analyzed in the Millstone Unit 1. Interim Reliability EValuation 

Program (IREP) report. The effects of the loss of the neutron flux 

monitoring system arid the APRM .system on. the Dresden. RPS would be 

identical to the effect on the Millstone-1 RPS. 
··. 

The effect of inadequate isolation. of these two signals from 

other plant equipment cari be modeled, very conse~.va ti vely '· by assum

ing ·that a fault exist;s in the plant equipmen~,.that wi;Ll fail both 

the flux monitorfng and ·the APRM systems. By.assigning a .fai;Lure 

probability of 1.0 to :the;:flux monitors an~; th~ ~~~:and ev,~luating 
' ~ ! • ' ' ' ' ' " 

the RPS· fault tree, the effect of the inadequate isolat,i.on is 
I:: . : "., . ". .. , . . . 

' ' 

modele4~ An analysis using. this data is ~ery conservative since it 

is a:ssu~e:d:·,that a fault .exists in the proce~s .. ~ompp~er;, process_ . ,. . 
. • '. 'i\ •• ' - ' .· • 

recorder.~·'· or indicatJng -instrumentation, ~nq.i~urth~r that:.!the._fa~lt 
affects all channels :of, th~. flux monitoring a,nq Al?.~. ,sy~tel'!\S. Thi.s 

. ' ' . . - ; ' ~ 

is an ex.t,J;'.el'!le·ly conse·rv.~:tJ~e assumption, but ~{ it }ran be,!r~mqwn th~:t. 

using this assumption· mak.es little or no difference in. the. RPS- . 
· • · , • • ~ I r • , t l f I . . ; ' · ' . , • ' . : ! \ t ~ , \ : , 
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reliability then the resolution of the issue will have no effect on 

the RPS reliability. 

The failure of the neutron flux monitoring and APRM systems will 

have no effect on the remaining instrumentation in the RPS. The 

level, pressure and other sensors will continue to operate 

independently of the two failed systems. 

When the RPS fault tree is analyzed under these conditions, 

modeling Dresden as it is now, the RPS failure rate is calculated to 

be 

P(RPS) = 8.9 x 10-6/d. 

Thi~ failure r~te must be compared to the RPS failure rate 

assuming that the neutron flux monitoring and APRM systems are 

adequately isolated. The normal, random, failure rates for the 

components in the syste·ms are used in the RPS fault tree. 

Reevaluating the fault tree yields a failure rate of 

P(RPS) -6 = 8.9 x 10 /d. 

The two cases model_ed have the same failure rate for the RPS. 

This is due to the total domination of co~~6n mode mechanical faults 
; 

of the control rods in the failure of the RPS~ ~he redundancy in 

the signal processing equipment is such that failure of even two 

'" ,inde,p_endent signals. has no effect on the··s"yfitem··reliabili-ty. 
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6. Conclusion 

Due to the relatively high (when compared to signal failur~s) 

probability of common mode mechanical faults involving the control 

rods the failure of the flux monitoring and APRM systems almost no 
: ~ .. , ' . ,,.. .. ' ' . . 

ef fec~ on the failure rate of the ~PS and cons~quently the risk due 
•' 

·.J-

to core melt • 
" 

. ·:; ·.t. 

Therefore the resolution of ·this issue will have no 
• l .. 

effect on the risk due to core melt at Dresden Unit 2. 
' . ·: ' ~ .. :. '•. 

. . · ... 

.. ;;.... -· - . .. ·, .!!: 

·.·., • 7 • ::..'·:. .~ • • ••• 

:.• ·,. .. i ~ 

~ ., 
•.:. ' 

'',:.'."_.. ;: 

: {, • !} j :_ -' r .~ • • ~·~ .• 

·. -,-1 
--·.::. 

' .. 

! :. l, ' 

. - 78 -
t: 



VII-3. Systems Required'·for Safe Shutdown 

1. -~~c E~~lua~idn 
.. ;' ': 

I < ~· ~ ,. . ' 

' : t ,. ).. 

Procedures do exis~ to pl~ce the reactoi into hot shiitdown, hot 
I , • ' • t'.' ~· • ' , .~ • • 

stindby and 6old-shutdown. However, these procedures do not rely 
' ·~·· . . . ... ; . 

entirely on safety grade systems. Additionally, no procedutes exi~t 
- . ' . t', . : . ,. . . { .. ·. · 1 > 

for the'operators to bring Dresden-2 to a cold shutdown condition 

from outside the control room. 

2. NRC Recommendation 

Procedures should be developed for· shutdown ~nd cooldo~n· usirtg 

only safety grade systems (HPCI, L~CI, 'CSi ES~, pressure·relief · 

valves, ac and de power)~ Procedures for cooldown to cold shutdown. 

from outside the control room should be developed. 

3. Systems Affected 

This issue affects the use ·of these systems: 

... 

High ... Pressure Coolant Injection System 

Lbw~~ressure Cbolan~ Injection System 

Is61ation condenser ~ystem 

Core Spray System 

Shutdown Cooling Syste~ 

PressuLe Belie~ System · ..... 
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4. Comments 

The issue of .not having procedures for reaching cold shutdown 

from outside the control room addresses the broad issue of how \.i·~ 

important it is to go fro~ hot shutdown to cold shutdown as far as 

core melt risk is. concerned. PRA studies to date have assumed that 

the dominant part of th~ risk .is involved in getting to hot shut

down. These studies, in examining the accident scenarios where 

there is a failure to reach hot shutdown, have examined the major 

contributors to the risk due to core melt. 

In examining the procedures for achieving hot shutdown a PRA 

will take into consideration all' possible means by which the oper

ators can.be expected to -reach hot ·Shutdown •. This would include 

methods. using only ·f?afety. grade systems and systems· that are not 

safety grade provided. thei~ use. can b~ justified. Justification· 

usually· is automatic system operation or a written procedur-e tn~t 

· details the use. of the system. The potential lower reliabilit~_of a 

nonsafety grade system--.as opposed to a safety grade· system would be 

evaluated on a system~by-system basis. , ... 1 ••• 

5. Analysis 

~. . ·, l, 

The combination of low risk due to not achieving cold shutdown 

coupled with the probability of needing to reach this condition from 

outside the control room makes this issue insignificant as a con

tributor to risk due to core melt. Previous PRA studies, WASH-1400 
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and the Millstone-1 !REP study included, have not treated the 

ability to reach cold shutdown as a significant contributor to risk 

due to core melt. It is reasonable to expect this relationship to 

apply to Dresden unit 2. 

Although the ECCs are not mentioned in the procedures for normal 

shutdown, their absence does not necessa~ily have an impact on the 

risk analyzed in a PRA. These systems are referenced in the emerg

ency procedures (Loss of Feedwater, Loss of AC Power, ~tc.) and 

credit is taken for the.i.r us·e in a PRA. The normal shutdown pro:

cedures do not recommend the use of safety grade.systems only. How

ever, the ~equence of events that can lead to core melt certainly 

does not include normal shutdown. ·rn those cases where the normal 

shutdown procedures cannot be followed it is reasonable to expect 

·the operators to- follow one of the emergency procedures. Through 

the combination .of normal and emergency procedures the operators 

have the option· of using any of the systems he can use to reach· hot 

shutdown. Additiona1ly, by restricting the shutdown procedtires to 

safety grade systems several possible paths for reaching hot s.hu.t

down are lost. Although the nonsafety grade systems are not. as 

reliable as the safety grade systems they do add some redundant 

capabilities. Recovering the nonsafety grade systems from the 

shutdown procedures would eliminate that redundancy. 

• ~ .J 
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6. conclusion 

The ability to use both safety ·grade and nonsafety grade systems 

in shutting down the Dresden Unit i plant provides redundant shut

down capabilities beyond those of the safety grade systems alone. 

The use of a procedure using only safety grade systems would not 

yield a reductio~ in the risk due to core melt. 

The. need to get from hot shutdown to cold shutdown is gene~ally 
r ~ ' .· 

not addressed as significant to risk. TherefoJ:'e, the existencP. or 

nonexistence of proce~~re~ to a~hieve col~ s~ut~own fro~ o~tside the 

control room should h~ve ·littl~ effect on. the risk due to core melt. 
·-:. 

. ·'··· .. ·"" .. :"'" 

,. 
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VIII-2. Onsite Emergency Power Systems--Diesel Generator 

1. NRC Evaluation 

The standby diesel generator systems should be designed so that 
-

spurious operation of protective trips do not prevent the diesel 

generators from performing their function. This can be accomplished 

in two ways. All trips, except engine overspeed and generator 

differential, can be bypassed during operation or the trip must be 

implemented by two, or more, independent measurements for each trip 

. parameter with coincident logic for trip actuation~ The Dresden-2 

under-frequency protective trip is not~bypassed nor does it require 

coincident trip signals. 

2. NRC Recommendation 

The under-frequency protective trip should be bypassed during 

system operation. 

3. Systems Affected 

The system affected by this issue is the ac power system; 

4. Comments 

This issue deals with the fraction of diesel generator failures 

that can be attributed to spurious operation of the protective trip 
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.. 
logic. The analysis will compare the reduced failure rate with the 

trips bypassed compared to' the "overall" (including spurious trips) 

failure rate of the diesel generator. 

5. Analysis 

~ .... 

The diesel gen~rators at Dresden~2 are 2500 kW Gener~! Motors 

generators. Failure data.for these diesels ~r~ in~lu~e~ in 
. . .. . 

NUREG/CR-1362 Data Summaries of LiceQsee Even.t Reports of Die.sel 
. . . 

Generators at U.S. Commercial ·Nuclear Power Plants. In this data 
. -

there are 94 recorded inciden~es of diesel __ generator ·f a_ilures for 

diesel generators of this size and make for t.he· 3-ye~r. period of . ' . . . . : . . . - ·~. \ . ; . ·. .·. 

1976-1978. Included in this data are 21 die~el g~~~tator f•ilures 
' • • •• ......... .• J . -

a~ D~~sden-2. Of thes~ 94 LERs on diesel_ generators, ~i9ht were 

diesel trips.and three were d~l~yed sfa~ts. · None of th~ ~ailureS 

were due.to spuriou~ under-frequency trips. 

A zero failure approximation can be developed f9r the failure 

rate of the diesel generator due to spurious under~frequeQcy trip 

op_eration using the a_bove -~_ata. 

would l:;>e defined by , 
, . I 

2 
82 x 22 

2(N+l) 

= N+l and 

The 50 perqent confidence level 
. : • ' • . :· ' . ' . . _: .: • • • ! , : '{ ·. : .• . , : .: ~- ~.. . ... : • : '. 

' ·:.· : ~ ... 
'!'. . - " .· .,, ·, . . : '.'~ J ::;·_.· .... · 

N = no. of failures due to spurious
under-frequency trips = 0 
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' diesel' failures T = no. of gener~tor 

(_94-8-3) * - 83 
' . . . 

. x2 @ 50 percent confidence level = 1 •. 386 

This yiel.~s .. a failur·e rate of 8.3.E-3 per diesel generator 

failure, ie .,.. the under-frequency trips would' 'contribute only 0. 8 

percent to f'he' diesel ·gen·erator · faiiure rate. 
... ··- ·" 

The.ana~ysts 'of the Dresden-2-electric power system is based' on 

the Millstori'e-1. Int~r-im Reliabi~i ty Evaluation Program ( IREP) 

analy~is. Although some modifications were made in the elect'.ric 

power: fauft
1 

tre.e; the. failure r~tes f'or 'the diesel gene;rators were 
' ' 

ge~~r.-ic dqta and' "can be . applied: directly to Dresden-2 •. The· demand· 

failu~e ra,te used ·f~~: ~.±es.el genel'.ators was 6 x 10-2/d •. By 

eliminating_ t~e u~~er-,frequency ·co.ntr ibutfori to this demand failure 

rate the die.sel generator ·qemand failure rate beqomes 5.95 x , . 
'-'2 ' ... 

10 /d. 
·~ ':.. ~ ·~ ' . : .. :. :·~- ~ -~- " . : ... ~ .... •. . .:! .' 

... .-.If: 1 thi·~: :~-e~ number is. used in the analysis o"f the modified 

' Millstone electric power fault trees (representing D~esden-2)· th~ 

*The delayed start and diesel generator trips are not considere~ as 
diesel generat6r failures (the trips are not spurious tri~s) • 

'.-/ ~ .. ~. =·· . _ r·; ' .. ~ 



... \ 

effe~t is not noticeable in the dominant sequences. This is true 

even though failure of the electric power system is a dominant con-

tributor in most of the dominant core melt sequences. Additionally, 

the difference between these two numbers, 6E-2 and S.95E-2, is 
-~ . . . . . - . - . 

insignificant compared to the uncertainty involved in the diesel 

generator failtire data itself. 

6. Conclusion-

, Although the failure of the diesel generators and. the el~ctric 

power system 'is a dominant contributor to the risk due to a core 

melt, ~he change in.the die~el gen~ra~or~failu~e iat~ prod~ced by 
' . , . : . -~ : 

the r~sol~~ion of this isiue ~as no notice~ble ef~~ct ~n the risk, 

d~e to core m~°it. '·The relatively small, ·o.8 perc~nt, contrib~~"i-~m 
·, . .. ·· ...... ;•) 

of the· under-frequency trip. to the ·aies~1 ·generator fail~re ·rate 
·~ . ·~ -~- •; . , . -.- ~ . .·. ,. . - . . . -. ,, 

does not make a noticeable contribution to .. the failure rate of the 
. ·. 

eiecfri~ power system. 
1'· .... : 

·.·. :' : ' •' '• ·.: A ' ~ ;• 

... ..... , .- .:. ( 
r '_,,' - •' \. 

• '. •'· •.· .=:." ... : ..... 

I•.: · ..... _;, .. 

. :~. f ::di::t ::ton 

. .. ::: ... - . - .. ::~.r.~ .. 
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VIII-3.A. Station Battery Capacity Test Requirements· 

1. NRC.Evaluation 

The Dresden-2 station battery capacity tests do not conform to 

current licensing requirements •. No periodic battery service, tests 

are require~ by the Technical Specifications and the load_discharge 

test does not appear to ve~ify the ~equired 80 percent capacity. 

2. NRC Evaluation 

Two types of tests should be performed on the .Dresden-2~ 

batteries. At least every 18 months a battery service test should 

be performed to verify t~at the batte~y capacity is adequate for two. 

hours of· emergency operation. At least every 60 months a battery 

discharge test should be performed to verify that the battery 

·: .. 

--~ .- .~ 

capacity is at least 80 percent· of the manufacturer's rati11_g. Both l 

tests should be conducted during shutdown. 

3. System Affected 

The de power system is the only system affected·. 

4. Comments . 

It is beyond the scope of this analysis to determine whether or 

not the ·battery tests perfo.rmed at· Dre·s-den·tirlit 2 ar~e e·quivalent to 

the r'equiremerits recommended· by the ·NRC. · If the tests are· deemed to 
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be equivalent then obviously there. is no conflict and ~he issue i• 

resolved. If the testing done is determined to be inadequatei ie, 

the tests do not provide sufficient information concerning the con-

dition of the batteries, then the following analysis will prove 

useful. In regard to the development·of data in a PRA, inadequate 

testing is treated as if no testing is performed. In this case, 

this is a conservative assumption. 

s. Analysis 

· The effect of this issue is on the failure probability for ·the 

station batteries. An approximation for the failure probability for 

a routinely tested component, the battery, is 

where: 

. :. ~ · .. 

P(batt) = probability of battery failure 
Ao = battery failure rate 

t = time between tests 

If the component, battery, is n·ever tested' ·t.he approximation becomes 

P(batt) At 
0 

where t is the time the·bat~ery ha~ been in s~~~ic~~ 

To meet the present licensing criteria, the test interval can be 

no more than 18 montt1s. · The· bcittery · f°ailure data :is ·taken fforh'~"' 10 

lic~._r1'see event repor.ts" a:sl compiled on NUREG-0666 n'A :Probabilistic' 
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Saf~ty Analysis: of DC Power Supply Requirements for Nuclear· Power 

Pla·nts. n· In this report the battery failure rate is given as 8. 7 x 

10-3/yr. 

Using this data the probability of battery failure~ battery tested 

every 18- months, is 

1 -3 2 ( 1. 5 yr ) ( 8 • 7 x 1 O /yr ) 

= 6.SE-3. 

The Dresden Unit 2 has been in commercial operation for 

approximately 12 years. If there has been no· adequate testing -0f 

the batteries the· probability" of battery failure becomes 

( 12 yrs ) ( 8 • 7 x 10 - 3 /yr ) 

= l.OE~l. 

The battery reliability is improved by approximately a factor of 

15. This fact'or of improvement is.unc·hanged by the resolution o.f 
SEP Topic VIII-3.B. The issues r~ised by that topic ~ill chan~e the 

.c111agp~J:.µde. of .,the two f ailur~ probabilities ( incr~ased monitoring_, . -- ... - ..- -·· -- . .- . .... . - . . - . . 

reduces the battery failure probability)~ however, the ratio between 

the two numbers remains unchanged. 

The loss of de power. does hav~ a11 .~mp.act QI1- the domi_nant .. .. - - . . ·-· . . -·.. . 

sequences that lead to core melt using either the model developed 

for the Millstone IREP .study or that model as modified to represent 

Dr~sq~n unit .. _2;. ,,~,As modele_q ~he de p .. o·w~r. _sy
0

s"tE~·m ·affe~_ted·--~ori.iy-,·,~. 

sma.11, por.t.ton __ o.f .,the ~omi.n~nt s_equences.! .. HQ.w~.v.,.ei;_,, _this model used 
..... -. "' .. • • • J. ;;-:. • ·- f. - •• '.; • - ,. • : .. ·' • • • .. ..... • \:.. • '.. • t•. '[:' ~' . 
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data assum_i'~g adeCJu.at~. ~~st~pg, ?_f _ 7he d~:.' b~_tif7f ie~.~ ... _}h~:: inc.reases" i._n 

the battery failure rate due to a lack of testing would not only 

increase the probability of· the dominant accident sequences iq.~hic~ 
I' - '• '• • ; . '• 

de power failur~s appear, but it would also affect sequences in 

which it'does not at pre~e~~ appear. 
. . : . . . ' - ~ . . . :· : '. 

. ·: .. . · . .. ·:·,··· ', .• : ... · 

6. . <;::onclus ions 
. ::· . • , ·. • .:: ~·· l-~ • . . ) ~ . · . . '. . . . . . . . ' -~~ 

. i:_ 
. :-

The i~~rease in th~ b~t~~ry ~~a~~ilability due to a lack of . 

testing is greatet than an order of magnitude (a factor of 15).~ 
';:. . , ..... •, . _.:. '• . 

This inctease·w6uld increase the probability of the domin~nt 
.. 

sequences in-which battery failures occur havi~g a.~~gn~~icant 
. . . . . . ~ . . . ·: . . ' . . · .. ~ . 

impact on the risk due to core melt. As an example, one dominant 

seq~ence·in the Millstone !REP study contributed -3 percent of the 
I • > • "' ''"' : - '!. • : : .. ·: • •, ' • ' ' : •.· - • ' '• ' ' ~ I < ' •. ' • 

total core melt probabili~y •. ·09 pow~r .f~u~t~ contr~buted tQ only, 
. . ~ . . . ' . • ! .: : : ~. ; ~ . : . ~ _, . ~ • : . . ':, ·. . . . . . . ' . ;• ' • 

half of the dominant cut sets in this sequence. -This s~quence .. P~Ob-
.' . . .. ... 

ability would be increased by· a··factor·of 7.5, would contribute -21 

percent of the total core melt probability and thu~ ~<?.~l,d increa,.se 

the core melt probabil~~Y..~~ .. ~l~o~~ ~~ perc.~n~~ 
-: . -~ ;: -.~ . , '. . . . . 

. , . "'". .; ' __ _,, .... .;.·'. 
·. ) . 

: • f •• ~ • 

.. -~ -; .· . : i : .... . . 

. >· ~ . . ( ~- ·"t'• ""' · . . :.- .. -... 

r 
•.· t. 

*Recall that we a~sume that there has been no effective battery test

ing £or the operating life of the plant. 

90 .. ..... . ... -



vrrr;..3.B. DC Power system" Bus Voltage. Monitorin9' ~nci'-Annu~·ci~tion 
,: ;. 

l. NRC.Evaluation 

The de battery and bus monitori~g system should provide adequat~ 

information to the operator so that he can determine battery and bus 

states and take corrective action if necessary. The Dresden Unit 2 

system is deficient since it does not have control room indication 

of battery·voltage~ battery current, batteiy ch~r~~r cciirent, or 
. '·· : ·; . 

fuse/breaker stat_u:s. 

2. NRC :Recommendation -- : '• -, .. .· - . . ·. " :.~ ... 

. " 

iri~trum~ntati~n sh6ul~ ·~~ cins~a1ied ~o ~iovid~ co~troi.room~ ;~~ 

indications and alarms fo-~ · the st.~fus of f·h~ ;. foil.owing de ~~~er 
. ":I 

sy~tem par~meters~ 
.·.,· . •• •• <r •• ,.· _·:, \ ' ... , 

s·a t te ry voltage 
' ~. . . . . .. . 

. . 
-~ ··;_ ·. '") ' , .. .: : .. ;: ··~. - /. ; .. 

\ "" : .. '. 

. . . . ,, .. ~·- •• . .•. ~-' ;.(-: .: ·••· .·-· \, ::1 ~- ~ 
'" Battery current (ammeter charge/discharge) 

•• :· • • .:! •.• .• •·• i• 

Battery charger output current 

Battery breaker or fuse open alarm 

Battery charger breaker or fuse open alarm 

3. Systems Affected 

The system: affected by t'hi's 'issue is t::'he de power system • 
: :-~·. 

. . ~-
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4. ·:'/.Comments ., 

. ·.··. ,· 

.Thi~ analysia i~·based on NQREG-0666.~A.Probabilistic Safety 

Analysis of DC:Power Supply Requirements for.Nuclear Power. plants" 

and the. Millstone':"'l IRE;P, study •.. The-. evaluation of detectable and 

undetectable battery faults is based on NUREG-0666. (Undetectable 

·faults are those that are not detected until battery test$.) The 

importance of the de power system relative to co~e m~~t risk is 

based on the Millstone-I !REP study and a comparison of Millstone-I 

and Dresden Unit.2. 

The ·adequacy· of .the. station battery ·tests is b.e-!,~g .evaluated as 

part of SEP Topic VIIIrJ ... A. ·It can be ass_1:1mec:l .. ,that wi.tb. the reso.lu

tf0n ·of Topic· VI.II-3.A.·the Dresden.:tes-ts. will provide the _equivalent 
. . .. . :. . ~ ' ' . 

protection of 18-month. battery. -service. te.sts .,,·:.-Therefore, . the. 

effe~ts.~f th~ difference in bus annunciations-addressed in.this 
·• ,_ .~ I "• , • •_. , • / ' 

issue ~ill b~ ~valuated assuming th~.curren~ .. tes~ .. cr!teria is .me~ at 

Dresden;;.2~ · ·, · ·... . , :.: ,_. <· . 

. . ,.._ ~ ·:::: ~:· . :· ~. ' ., .. · .. ' '".} . .... ; .. 

5. Analysis 

. ;~- .. ·. ··- .~. ~- .. ~ ..... ) : ) . . ~-

··Fi~rire l'is a:fa~lt .. ttee.for.lo~$ ot-.power at.the main de .bu~es 

at': bte.sdeno!Uni t·. 2-~ ~- ·:. Th.e,;;~t;wo ·.buses are ident-ical and the fault: tree. . . . ·- ........ ,._. ' . . •; .. ··.-. ; . . ... _;_, . 

in Figure 1 can be used for eJ th~r :·b~µs,. · ;The· ~tci.nd.l;>yJ 9.a.~ tery. cl~<u .. ger 

is not modeled in this fault tree since it is not norrr;ally connected 

to either bus. 



This issue affects the probability that bat~ery faults will 90 

undetected between tests and the probability th~t giv~n a demand on · 

the battery, the breakers between the battery and the bus will be 

cl~sed:~:' allowi:ng· the· battery to supply power to the bus. Any fault 

that ~ties undetected between tests ~ill .have a fault exposure time 

of one. half· the·.: test interval. Faults detected immediately have a· 

fault exposui~ time on the order' of the duration o~ the challenge ·to 

the de power sys·tem'. 

·The .data used to ana-lyze· the effects of the additional de 

monitors is derived from s·everal .. sources. These include NUREG-0666, 

U1e Millstone IREP. study, and current battery ·test· requiremen:.~s. 

From. NUREG~0666,. approximately· one half. of the battery faults 

r~por~ed~n License~ Event Reports were discovered at battery tests 

even .though·the minimum moriitoring req~ir~m~nt~ were met. An 

improved Dresden unit 2 monitoring can nqt be expected to yield 

. bett~r result~~ Fuither, the asstimption is made that no batt.xy. 

faults are detected until testing with the present monitoring 

system. The data used for this analysis is shown in Table 1. 

From this data and the fault tree, the failure probability for 

~~ch~d6 bus is 3~4E~4 Mithout the propo~ed monitoring changes a~d 

6~ 6E"-5 with the proposed· changes •. The:'probability' of a bus f~ilure 

"· i~s I-'educea- approximately- a factor o·f .s·. 
- : . •' ' . • '·~ ··t ' ' I ' ·- ,··. 
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6. Conclusions 

In the Millstone· IREP study the failure of,. the dC-. power system 

did affect some of the dominant sequences that lead to core melt, 

although the contribution was not very large. When the Millstone-! 

fault trees were modified to reflect the differences ~etween Mill

stone 1 and Dresden Unit 2 the effects of the failure of the de· 

power system remain as contributors to at lea~t some·.of the dominant 

sequences. The additional monitoring proposed in this issue virtu

ally eiiminates the contribution of de bus failures to the ris~ due 

to core melt. 

'. 
It is of· interest t6 noti that f~i shorter test inter~ais th~ 

factor by which the bus faifur~ probability is reduced is' ·reiatively 
' .. , .- . ,"-" 

unchanged. For test· intervals of :3 months the factor~: is 4 (instead 

of 5). Particularly for yearly tests· the bus failure probability is 

reduced from 2.1E~4 to 4.4E-5. 

'!· 

·' ' 

~' ·. 

,., 
'-..· 
1.:; 

.'t ~ ... ) .. 

., ._,,l 

(\·· f' 

;:.".''" 
~.:: t:: 
~ ,. 

' 
' ., .. 

~::1 

,· ... 
~-,. 

( • .:t:.j 

·'· 
:-·· 

'·- ' ,:: ·. ' J) 

' .. ~ 
:~~ - (, 
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Fault 

Bus out of service for maintenance 

DC bus failure 

Battery charger failure 

AC power failure 

Breaker fails to rema~n closed 

•modified annunciation• 

Battery faults detectable 

•modified monitoring• 

Battery faults not detectable 
•as is• 

•modified monitoring• 

Br~aker open for test/maint. oti b•ttery 

TABLE 1 

DC Bus Failure Data 

'> 

.'.i. . 

Failure Rate 

1 x 10-6/hr 

1 x·10- 6/~r 

-0 

4 -::<t x 10~-~ /yr .. 

8.7 x 10-3/yr 

4.4 x 10-3/yr 

.. -:.· ·:. ••• ., ~::o -

Fault Exposure Time. 

1 hr.· 

9 months. 

1 hr 

1 hr· 

9 months 

·9 months 

.. 

Unavailahility 

2 x ln~fi 

4 x 10-6 

2 x 10-7. 

6.5 x 10-3 

1 x 10-6 

o.o 
: 

10- 7 
5. x 

6.SE-3 

'.L 3E-~ 
f 
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Figure 1. DC Bus Failure Fault Tree 
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IX-5 Ventilation Systems 

1. NRC Evaluation 

There are three subs,~ts of concerns dealing with the ventilation 

systems at oresden-2. First, there are several concerns about the 

adequacy of ventilation (cooling) of emergency equipment during 

accidents. 
. ~;~. 

Second, the ventilation system in the reactor building 

is not designed to always direct flow from areas of low radio

activity to areas .of high .. radioact_ivi ty, as required by current 
- ;· .. ~. .. .., 

criteria. Third, thete ~s concern about hydrogen buildup in the 

battery room during loss of ventiiatlon, possibly causing a 
..... ··•. 

detonation. 

·:·, ...... . 
. .· . . \ 

2. NRC Recommendation 

• .. • ••• ·- 'I. 

For the first concern, the plant ·should d~termine if system 
~ .... -, 

operations are,; actually impaired by the deviatj:9ns_. __ F()r the second 

concern, the reactor building ventilation system_should be changed 
' '., .• -··J', - • 

-- so that flow is·-a·lways toward areas of---pr.o
1
gi;essi-vel-y higher- radio-

.. .. - .~ . . '•• I ..... .. 

· activity, _or· 1 t shoura --1'e· demonstrated :,tliat ··access' ·to ·the reactor 
. .•.. . . . ~ : . I . , i : i .~ .:-'·: , .~J -~ ~·:; •· .'· , • ] 

~~- _bu'i'.'lding' either would. not: b.e .r~qu.ired; __ 9_t.~'w.~iua: rio_t _b~ lmpal~~d .. ·, 
t 

_during ace ident condi.tions. Fqr,. the thi;r9 .. concern ,,_hydrogen buildup 

in the battery room should be prevented • 

. ·.·-:' -:-t:· ,. '.' :· 
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3. Syst~ms Affected 

T~e cool~ng cop~erns affect ·several emergency systems. The 
' , ~ ' , 

radioacti~ity issue ~ffects. t6e.ability .of the o~erator to perform 

recovery actions requiring a_ccess to the reactor building. 

4. Comments 

The question of system. failures due to ~oss of room cooling was 

addressed during the !REP Millstone-! stuOy._ Our analysis here 

draws upon that experience. .., 

The concern about batt~ry room ventilation is that if the 
•.• ' ' ... 

batteries are charged while,the battery room ventilation is 

inoperative, a detonation roay. occur due to hydrogen buildup in the 
·. ... . -- .. 

battery cells and/or room. ~~ssessing the. likelihood of _this 
f.·,.. • •, :, . •, •, • ·,,: , .·•·.I, ' .. .,.,: ' • • 

spenario and the consequence~ of a detona~ion •re beyond the scope 

of this study. 

5. Analysis 

For the first concern, the adequacy of room cooli~9. for 

emergency systems, we reference the study "Emergency Core Cooli~g 

System Corner-Rob• ~ea~up Test*" p,r~ormed by General Ele~trid.for 
. t.,, ·-. ·.•• ; .• - ' 

Millstone-1. The results of this study indicate that emergenqy,_ 
. . ' - · .. •: '• . . . 

equipmen.t at Millstone"."'1 could· qpe~ate- for at· ·least 36 hours with no 

*Letter- from: R." w; Straub~ t9 Mili~r~one.;.;l, Ms-232q-, :.:f M~y 1970. 
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was further explored while performing the IREP Millstone-! PRA and 

no potential k;ys't.erri ia:t1ur:es du·e" tb;' (~l.rp{:;'btt \.sy:gtetrt) :v~·n,f'iiat.lc)n 
•• . f , ~ .;··.,,. ,,.( ... ·: ~- ··- ." : .. :- .- •·• ••• ~ i, ')• , ... -. '"~ •. ~·-·, • ,. 

Bas·e·a c:>h". dur· revtew 'of''''the' c'o'h:f igubit'iOn 

conclusions are not valid for Dresden-2, also. 

For the second concern, access to the reactor building during 
t ,. •• • • • •• .... . ' ~- ,. : • •• • -,.... • •• ·, ~ .. ~ .~·. • .•· • .:f..;,; 

a·ccident conditions~ ·we" -assess that, based ori the ~IREP' Millstone-! 

PRA a·nd-"t:he Dresden-2- fault tre~s, the't~- is- one 'recove\~y 'actfon· fo'r. 

dominant accidents requiring such access.·. Tti'i·s·; ts···1ocai. operati«:>n- -

of the Isolation Condenser makeup valve. Failure of Isolation Con-
·• . , · .' ~ " · . ; - • : .' • "r ·, . : , · · . , · .• • . • , .1.'. · ;;r. •r:·. ·· · . . • .. · : · " · , ' , . '...; ,1; J · ..... , · • • · .~: - ~ ;·~ .' l 

-denser makebp, ~ithotit thi• r~6o~ery·~ctib~,·~o~ld be a ab•inant 

contributor to' risk:;.· liow~ver, .i'f the' o~efi-t:(,t- c"oG1a not ent'~·r 'fti~- · 
. ,,-·. 

···' .. "~ ··.:·. •• • ... . .. ·' ·'·· .. ' . ~-·. , ... l' ·~···~-- •. . ,. . • -· . ·. •. ·.··· .·: ~ .. 

valve, theri c6re dAfuag~·wouia· ~av~· ~l~~~dy'6ci6ur~ed; ·cr~a~ing'~h~·· 

ra-ai~tion sour"ce,'· ana· r~to:V~r~ ~ctio·~:-w-o:6ia" -Kar-:6e;~etfe~ti~e-•. :TB~t 

is, if the operator does not open this valve before cot·~, 'd~rttage' :3na··' 
thus before any radiation is spread in the reactor building, then it 

is too late to prevent core melt. 

. -

6. conclusiori~- '~- -
~· ~.(-<:' . •,-:· 

.·._, 

i. ,P,' failut~ ·due tc> '16~~ di'ii;~~~tllati6n /' ·fhet6p~t~t8i'·! sti6'~1d-- rio't';·b~--' 

pre~~~ted from enteting: the re'kdt'or :--build'i.tig· urt'fii: a'f-ter ·co-~e "d;3~age 

has already occurred and then it is too late for recovery··-act-ion·s····; 

Thus this.: isstl~ is'''bf:;_ io~·t''impottah~~~ tci ?1s~':·,~~~-~tf~ ./t' 

- 9"9·' :: 
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XV-1. Decrease in Feedwater Temperature, Increase in Feedwater 

Flow, and Increa~~ in St~am Flow 

1. NRC Evaluation 

Failure of the feedwater controller to maximum demand results 'in 

an increase in reactor power and vessel inventory. A feedwater con-
. ~- ' . 

trol failure at rated power is similar to the turbine trip e~ent at 

rated po~er with the turbine bypas~ _ope~·a~le. ·· However, for the 

feedwater controller event, the turbine trip signal occurs when the 

reactor is at above rated power. Hence, this event can be limiting 

with respect to minimum critical power and is evaluated in reload 

analysis. To meet current criteria, surveillance of the turbine by-
. . 

pass sys~em is required. since the ~YP?SS system was assu~ed ~o 
.-...... ! . i - ... ·.· ' - ·-

operate in the analysis of this event, limitations to either reactor 
.:Y ;~ . .... ) ;-_ 

power.or minimu~ criiical pow~r r~t{o .w6uld ~~ requir~d. in the Tech-
J. •\ :- ;-'. ... ! . . .. - . 

nical Specifications to cover the case where the bypass system is 
. . . . ., . -! ... • • . ... 

found inoperable. 

. ,: 
.l'l · .. : 

2. NRC Recommendations 

Perform surveillance of the t~~~in~ b~p~s~ system and writ~ 

limitations to either reactor power or the minumum critical power 
•• ,. '" ~~ : . : ·• ··:: .. y ~~·Ji_: . . .. , ,·· - ' .. 

ratio in the ·Technical Specifications to 6over.th~ case where the 
.·' .:.'; ·: ·., ·;- .1'. - .... ~ ·;..> :1·:;. .,,.. : r;, .• ( ·~ · ... · .• -

bypa SS system· is foun<:r inoperable.· 
. ~i '-·• .' 

.. ·: ... ) . /. "'r_,.,.,_,_ .. )·-· 

.- 100 -: 



3. System Affected 

This event is a transient initiating event for· core melt 

sequences. 

4. Comments 
.. ~.-

. " 
This event had been considered when ·performing the analysis of 

initi_at.ing events in the Millstone-1 !REP PRA. That· analysis 
. ' 

applies directly here. 

5. Analysis 

.. •,: . ' 

The risk significance of any tran~ient with the turbine bypass 
:~ .· .... 

unavailable is that this make·§. the. power conver~~on syst~m · .. (.PCS) . . . . . . . . . . . .... ~ .. · . -: . ..... . 

una9ailable as a syste~ to be us~d··~or ~e~t r~m6~~1·aiiririg ·~he ·tran-
'.· 

sient. The transient initiators in theMillstone-l·IREP Study"were 
... ,. . , , ' . -. \. "" ~ Y.~, 

grouped according to w~ether ~h~·PCS was ~v~ila6le sihce that was 

the only mitigating system found to be affect~d by transients. The 

transients studied were those identified in the·~ocument EPRI NP-801 

and a failure modes and effects analysis (FMEA) of postulated tran-

sient initiators in support systems. 
-, 'r: _.._ : • ·• : .A • 

The specific case of· a transient with the tu~bine bypass 
:· -. ~~ :.; · ·.'I~ - r : :) ·: .. · .: :~ ~- v-1;: 1

1 j _f ~· .:· • 

unavailable was treated as • tr~nsient ~ith ~~bseq~ent. loss of the· 
'• ... ;_; • .:.; ," ~ ,)'. ; ·,, ,: ,'' ''. \ 'I '-

power conversion system. One reason for loss' of· th~ pow~r conver

sion system is turbine-bypass failure, so. including these transients 
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with transients c_~using loss. _of .the PCS would result in double-
.: .. :.·::..· .. , .~~·· ... ,; :.· . ._·,;;r .. ,, , ,.,,~ ·.,~_,·_.· · •.. 

counting these transients. 
,•' .,:· .. •.t· ··:., 

The Millstone-! transient frequency with loss of the PCS 
::.. ,: : .. :: ~ '_:. ':.: · .. ·. . '-:.'.. ~ .. -. '" --~.-:: . . ~... . -~- :·-~·.. .~ .. · '· ' .. ..... . .. 

(initially or subsequently) is 2.14/yr, dominated by MSIV closure, 
. ::-· ,.1· 

loss of condenser vacuum, increasing feedwater flow, and pressure 

regulator failing open. Note that increasing feedwater f.low causes 

loss of the PCS independently of turbine bypass failure. However, 

as .stated above, the ~isk_s~gnificance of this issue extends beyond 
i; .. · .... : -. : ·-:~ -~ - .· ~- . . ;. ·:. ,·: _'1_ :. ··-. . • •• • • ',, ~; :--·:· -~ . •. • -- .... • •. •· .... 

this one transient. The key point is that transients involving tur-
:. _:. '.".' ... -.. ,.,; ·,•I ..,_.,,.., 

'·... .1· ,:. ~ ; ""'. 

bine bypass failure do not contribute to loss of the PCS. 

This analysis shows that the historical rate of turbine bypass 

unavailability .l:las been small enou9h compared to. other causes of 
. , : :),-·· .: '· .:. . :. · .• -:. ::. . ; :·. -~ • . . ~-· ':F .: . ·~: ~=- ·:· ~:;'. . • _,_ . =.<. :: ... - ·. .~· · .. ; , . . , - .. ~ . .'. ~ . . ... :· .. . . , .... - ~-; .. ·' . 

loss of the PCS that even if the proposed limitations on reactor 

operation with the turbine·bypass unavailable prevented transients 

under that condition, the effect on the overall transient rate with 

loss of the PCS would be negligible. 

6. Conclusion 

- ., ..... .:···=;_ ;··.:· 

Requiring limitations on reactor operation with the turbine by-

pass unavailable would have no effect on risk because loss of the 

turbine bypass does not signif ~cantly contribute to the unavail-

ability of the power conversion system compared to other causes. 
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XV-16 Radiological Cons~~ue~ces'of·small ~ines Carrying Primary 

Coolant Outside Containment 

XV-18 Radiolog:ical Consequences·· of .a· Main. Steam Li-ne Failure , 

Outside Co~tainme~~ ... ~-

1. NRC Evaluation 

.. 

These two issues address exceeding 10 CFR Part 100 doses dtlring 

events which do not lead to core melt. 

2. NRC Recommendations 
. _. . ~ ·· . 

.. ,._ 

100 doses. :· .. . 

. .;. 

3. Syste~s ~ffe6~ea· 

. '· ·.-; 
.. ' ~ 

These issues affect offsite consequences. 

4. Comments 
: l ~ . 

None 
.. ,., ','· 

, 
., 

s. Analysis ·.' . -~ ~. 
,, '• 

PRAs ha.ve -Shown that the . overwhelmingly· ·dominant- portion of. the 

risk from nuclear power plants is from core melt accidents. The 



contribution from rod ejection, spent fuel pobl'accidents, trans-

portation accidents, and other small dose releases is negligible 

compared to the massive rel~ases of radioa~tive material from core 

melt accidents. Thus· the -effect on· risk of resolving these issues 

is negligible. ', .. 

6. Conclusion 

These tw.o issues have ·no· ·effec·t on risk.:. 



v. oresden-2 Fault Trees 

Following are the modifications made t9 the Millstone-1 IREP PRA 

fault tree to.represent the risk model fpr Dresden-2. These changes 

include logic changes to the fault trees and data changes. Table 

V-1 gives the Millstone-1 fault trees, which are modified, in the 

order in which the modifications are given below. In addition, 

Dresden-2 has a High Pressure Inj~6tion System instead of a Feed

water Coolant Injection System, which Millstone-1 ~a~. For the 

purposes of qualitative examination, the analysis and fault tree for 

the High Pressure Injection System (which is sim~lar to the 

Dresden-2 High Pressure Injection System) used in the !REP Brown's 

Ferry PRA.have been reproduced here. 

-- lOS "" 
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SEP 
Topic No. 

II-1. A 

II-1. B 

II-LC 

II-2.A . 

II-2.C 

II-3.A 

II-3.B 

II-3.·B.1 

II-3.C 

II-4 

II-4. A · 

11'4.B 

II-4.C 

II-4.D 

DRESDEN 2 SEP 

Date 

10/6/81 

10/6/81 

8/20/82 

4/24/81 

8/26/81 

9/16/82 

9/16/82 

9/16/82 

9/16/82 

7/9/81 

6./8/81 

7/9/81 

6/8/81 

6/30/82 

Reference 

Letter from D. M. Crutchfield (NRC) to L. DelGeorge 
(CECo), Subject: SEP Topics II.1.A, Exclusion Area 
Authority and Control, and II-1.B, ·Population Distri
b~tion (Dresden 2). 

S~e referen~e for Topic II-1.A. 

Lett~r from P. O'Conno~ (NRC) to L. DelGeorge (CECo),. 
Subject: .SEP Topic II-1.C, Potential H~zards Due to 
Nearby Transportation, Institutional, Industrlal and 

.Military.Facilities - Dresden Unit 2. · 
. 

Letter from D. M. Crutchfield (N.RC) to J. S. Abel 
(CECo), Subject: SEP Topic II-2.A, Severe Weather· 
Phenomena. 

Letter from D. M. Crutchfield (NRC) to L. DelGeorge 
(CECo), Subject: SEP Topic II-2.C, Atmospheric _ 
.Transport and Diffusion Characteristics for Accident 
Analysis ~ Dresden Unit 2. · 

' . -
Letter from P. O'Connor (NRC) to L. DelGeorge (CECo), 

. Subject: SEP Hydrology Topics II-3.A, II..,.3.8, 
II-3.B.1 and II-3.C, Dresden Nuclear Pow~r Station, 
Unit No. 2. 

See reference for Topic II-3. A. 

See reference for Topic IT-3.A. 
' .. 

See reference for.Topic II-3. A. 

- Letter.from D. M. Crutchfield (NRC) to J._ S. Abel 
(CECo), Subject: ·sEP Rev1ew Tc:ipics II.-4,. Geology 
and Seismology, and II-4.B', ·Proximity of Capable: 
Tectonic Structures in Plant Vicinity.. ···· · 

Letter from D. M. Crutchfield (NRG) to all_ SEP Owners., .. 
Subject: Site Specific Ground Response Spectra for. 
SEP Plant~ Located i~ the ~astern United States. 

See reference for Topic Ir'-4. 

See reference for Topi~ I!-4:A: 

Letter from P .. O'Connor (NRC) to L.· Del George (CECo), · 
Subject: SEP.Safety Topic II-4.D, Stabil.ity of 
Slopes ~ Dresden Nuclear Power Station; Unit No. 2. 

·~-- '!.:_.~ - ~· 
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SEP · 
Topic No. 

II.4.E· 

11-4. F 

Date 

9/3/82 

.·., 

.•. 6/30/82 

Reference 

Letter from P. 0 1 Conno-r (NRC) to.L. DelGeorge.(CECo),.. 
Subject: .. SEP Topic 11-4,.E, ,Dam Inte~rity - Dresden . 
Unit· 2. · · 

Letter fro~ P. 0 1 Connor (NRC) to L. DelGeorge (CECo), 
Subject: SEP Topic 11-4.F, Settlement of Foundations 
and'Buried Equipment - Dresden Nuclear Power Station, 

·:·~ Unit·No.·2~. · -~ . 
.. · 

111-1 9/2/82 

. : ;·'; 

Letter from P. 0 1 Connor (NRC) to L. DelGeorge (CECo) 
Subject:-' SEP Topi-c III-1, Quality Group Classifi
cation.of Components and Sys:tems - Dresden Nuclear 
Power Station Uriit 2,. · 

. ~ ·, ' . 

7/7/81 

111-2 9/21/82 

' : .~. 

111-3. A 6/4/82 
• (·: J •• 

·; ! .·· 

111-3. c 6/30/82 
.. . . ' 
• • ,: ! ~ ..S· ~' I 

111-4.A. 6/28/82 " 
,· l 

< u 1::.:~ 
... :-:· . _::., ; 

Letter from D. M. Crutchfield (NRC) to J. S. Abel 
(CECo), Subject:· .. SEP Topic Vll-3, Safe Shutdown 
Systems Safety Ev~l uat ion Report (Dresden Power Sta·- · 

... tion., ·unit No.,_2). 

Letter from P. 0 1 Connor (NRC) to L. D~lGeorge (CECo), 
SubJect: .SEP Topic 111-2, Wind and Tornado Loadings -
Dre~de~ .Nutlear Generating Station, Unit No. 2. · 

Letter from P. 0 1 Connof (NRC) to L. DelGeo~ge (CECo), 
Subject;:. SEP Topic 111-3. A, Effects of High Water 
Level-~dn Structures ~ Qresden Nuclear Power Station 
Unit 2·.· '·· · 

Letter from P. 0 1 Connor (NRC) to L. DelGeorge (CECo), 
Subject: .. Dresden'2 Nuclear Power Stat_ion, Unit No .. 2, 
Safety'Evaluation·Report on .. SEP Topic 111-3.C, Inser-

_vice 1nspection df Water Control Structures. 
"':·. 

Letter from P. 0 1 Connor (NRC) to L; DelGeorge (CECo), 
'·Subj~ct~ :SEP Topic· III-4.A~ Tornado Missiles ,: . 
Dresden 2: . · 

' . ~' 1 ; ; .' 

111-4.B _; 9/16/82 

111-4.C 6/28/82 

111-4.D >2/22/82 

r; .... t.t: 

\·~:: ... 1 n .. 

DRESDEN 2 SEP 

• " • ; -c • ; ~ ' • • • • J . • . ; : , <_ 

" Letter• ;fr.om,·P. 0 1,Connor (N_RG) to L. Del George (CECo), 
Subject: SEP Topic 111-4.D, Site Proximity Missiles 

·(Including Airtraft) -=Dresden 2 .. 
. : .. ...... ,, . 

. . . ~ ~-·· , t: ... , . c r :· « .. . . t ·~ ~.. ' . . ( . : 
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SEP 
Topic.No·. 

III-5. A· 

Ill-5. B · 

III-6··· 

III-?- S-

III-7.D 

III-8. A · 

III-8.C 

III-10.A 

III-10. C 

. ' . 
-~ ~: ~ .... ' . ; ' 

IV-1.A . 

~. , .. 

IV-2 

Date Reference 

9/21/82 .·'Lett~r fro~ P~ O'Connor ·(NRC) to L. De1George.(CEC6), 
Subject: Dresden .. Nuclear ~ower Station, ·unit No; 2 -
SEP Topic III-5.A, Effects of Pipe Break on Struc
tures, Systems.and.Components Inside· Containment. 

8/20/82. 

6/30/82 

. 9/21/82 

4/13/82 

Letter from P. 0 1 Connor (NRC) to L. Del George (CECo), 
Subject: SEP Topic III-5.B, Pipe Break Outside Con
tainment - Dresden Nuclear Power Station Unit 2. 

Letter from P, 0 1 Connor.(NRC) to L. DelGeorge (CECo), 
Subject: SEP ·Safety Topics III-6, Seismic Design 
Consideration, and III-11, Component Integrity -
Dresden Nuclear Power Stati~n Unit No. 2 . 

Letter from P. 0 1Connor (NRC) to L. DelGeorge (CECo), 
·subject: SEP Topic III-7.B, Design Codes, ·Design 
Criteria and Load Combinations - Dresden Nuclear 
Power Station, Unit. No. 2. 

} . 

Letter from P. 0 1 Connor (NRC) to L. DelGeorge (CECo), 
Subject= SEP Topic III~7 .. D; Contaifiment Structural 
Int_egr4ty Test - Dresden Nuclear Power Station Unit 2. 

2/26/82 ·· Lettei-from P. ·o•tonn6r (NRC) tb L. DelGeorge (CECo), 
Subject:· ~systematic Evaluation Program Topic III-8.A, 
Loose Parts Monitoring and·Core Barrel Vibration Pro
gram - Dresden 2 . 

6/29/82 

6/26/81 

5/22/79 

10/26/81 

:!: ... ' 

12/4/81 

. ,. 

·Letter from P.· O'Connor·(NRC) to L. DelGeorge 
Subject:· Dresden Nuclear· Power Station, Uri.it 
SEP To~ic III-8.C~· Irradiation Damage, Use of 
tized Stainless Steel and Fatigue Resistance. 

•. 

(CECo), 
2 .
Sensi-

Letter from o: ·M; Crutchfield (NRC) to J. S. Abel 
(CECo), Subject: SEP.Topic 111-10.A, Thermal Over
load Protection for Motors of Moto~-Operated Valves, 
Safety Eval.uationReport·for.Dresden; Unit 2. 

Letter from D~'l: 2iemann (NRC) to C. Reed {CECo), 
Subject: Topic 111-10.C, Dresden Nuclear Power 

. Station, ·Unit No .. -2:· ·.,' · · :··: 
I : .. 

Letter from D. M. Crutchfield (NRC) .to L. Del George 
(CECo), Subject: SEP Topic IV-1.A., Operati-0n With 
Les_s ifhan All Loops:·in. Service - Dresc;ien .2. 

r'. 

Letter frbm T. ·J. Rausch (C~Co) to~. M .. ~rutchfield 
(NRC), Subject: Dresden 2 SEP Topics: IV-2a Reactiv-
ity C-ont roT. -Sys fenis -NRC (foc'l<et. No:·-· 50-2°37. -
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SEP 
Topic No. 

IV-3 

V-4 

V-5 

V-6 

V-10.A 

V-10.B 

V-11.A 

V-11.B . 

V-12". A 

VI-1 

Date 

1/22/82 

6/29/82 

6/23/82 

9/3/82 

11/8/79 

4/24/81 

7/10/81 

4/24/81 

7/10/81 

4/16/81 

6/30/82 

DRESDEN 2 SEP 

Reference 

Letter from D. M. Crutchfield (NRC) to L. DelGeorge 
(CECo), Subject: SEP Topic IV-3, BWR Jet Pump Operat
ing Indications - Dresden 2. 

Letter from P. O'Connor (NRC) to L. DelGeorge (CECo), 
Subject: SEP Topic V-4, Piping and Safe-End Integ
rity - Dresden Nuclear Power Station Unit 2. 

Letter from P. O'Connor (NRC) to L. DelGeorge (CECo), 
Subject: SEP.Topic V-5, ·Reactor Coolant Pressure 
Boundary Leakage Detection, Dresden Nuclear Power 
Station Unit No. 2. 

Letter from P. O'Connor (NRC) to L. DelGeorge (CECo), 
Subject: SEP Topic .V-6, Reactor Vessel Integrity -
Dresden Unit 2. : · 

Letter.from D. L, Ziemann (NRC) to D. L. Peoples 
(CECo), Subject: Completion of SEP Topic V-10.A -
Dresden 2. 

Letter from D. M. Crutchfield (NRC) to J. S. Abel 
(CECo), Subject: Dresden 2 - SEP Topics V-10.B, RHR · 
Rel-iability; V-11.B, RHR Interlock Requirements; and 
VII~3, Systems Required.for Safe Shutdown (Safe Shut-

. down Sy~tems Report). 

Letter from D. M. Crutchfield (NRC) to J. S. Abel 
(CECo), Subject: SEP-Topics V-11.A, Requirements for 
Isolation of High and Low Pressure Systems and V-II.B, 
RHR Jpterlock Requirements - Safety Evaluation Report 
for Dresden Unit 2. , 

See ref~rence for Tbpic V-10.B. 

See reference for Topic V-~l.A. 

Letter from D. M. Crutchfield (NRC) to J. S. Abel 
(CECo), Subject: SEP Topic V-12.A, Water Purity of 
Boiling Water Reactor Primary Coolant - Dresden 
Nuclear ~~wer Station, Unit Nos. 1 and 2. 

. . . : \ .. i .; 

Letter from -P. O'Connor (NRC) to L. DelGeorge (CECo), 
Subject: SEP Topic VI-1, Organic Ma~erials and ·Post 
Acciden;t ___ Chemistry, Dresden Nuclear Power Station, 
Unit .No.:· 2. 
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SEP 
Topic No. 

VI-2.D 

VI-3 

VI-4 

VI-6 

VI-7.A.3 

VI-7.A.4 

VI-7.C 

VI-7.C.l 

VI-7.C.2 

VI-7.D 

Date 

8/19/82 

8/19/82 

9/24/82 

6/23/82 

6/25/82 

11/3/81 

4/23/82 

3/13/81 

2/5/82 

3/13/81 

10/18/78 

DRESDEN 2 SEP 

Reference 

Letter from P. 0 1 Connor (NRC) to L. DelGeorge (CECo), 
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REVIEW OF THE OPERATING HISTORY 
OF DRESDEN UNIT 2 1BROUGH 19 81 

EXECUTIVE SUMMARY 

The Systematic Evaluation Program Branch of the Nuclear Regulatory 
Commission (NRC) is conducting the ·systematic Evaluation Program (SEP) for 
the purpose of determining the safety margins of the design and operation 
of ten of the older operating commercial nuclear power plants in the 
United States. These ten plants are being reevaluated in terms of pressrit 
NRC licensing requirements and regulations. Thus~ the SEP is intended: 

1. to establish documentation that shows how these ten plants c0mpared 
with current acceptance criteria and guidelines on sisnificant 'safe
ty issues and to provide a technical rationale for acceptable 
departures from these criteria and guidelines. · 

2. to provide the capability for making integrated and balanced deci- · 
sions with respect to any required backf itting. and · 

3. to provide for the early identification and resolution of any"poten
tial safety deficiency. 

The SEP evaluates specific safety topics based on an integrat~d. review of 
the overall ability of a plant io respond to.certain de'sign-baSis events 
including normal· operation. transients. and postulated accidents. . 

As part of the SEP. the NRC contracted with the Oak Ridge National 
Laboratory to perform operating history reviews. These reviews are in
tended to augment the SEP's safety topic review and to aid in the determi
nation of priorities for required backfitting during the integrated as
sessment. Each review includes collection and evaluation of availability 
and capacity factors. forced shutdowns. forced power reductions. report
able events. environmental events, and radiological release events. 

This summary presents the results from the review of the operating 
experience of the Dresden Unit 2 Nuclear Power Plant, which is a General
Electric-designed boiling-water reactor. owned and operated by Common
wealth Edison Company. The plant is located at Morris. Illinois. The 
reactor has a licensed thermal power of 2537.MW(t) and a design electric 
rating of 794 MW(e). Dresden 2 achieved initial. criticality on January 7. 
1970, and began commercial operation on June 9, 1972. 

From 1970 through 1981, the cumulative reactor availability factor at 
Dresden Unit 2 was 77.1~ and the cumulative unit capacity factor was 
57.~. while the averaae values for these two factors were 73.5 and 53.8~. 
respectively. The reactor availability was above average and the unit 
capacity factor was average. From 1973 through 1980, the reactor avail
ability factor and unit capacity factor averaged 80.3 and 61.4%, respec
tively. The values were lower during 1970 and 1971 due to the introduc
tion of spurious signals into the scram circuitry and maintenance outages 
to perform repairs on the main transformer and on the main turbine. In 
1981, the refueling outage that began at the start of the year was ex
tended to effect further repairs on the main turbine. 

The_ operating history review~_ focused. on data evaluation which was 
divided into two segments: (1) evaluation of forced shutdowns and power 
reductions. and (2) evaluation of reportable events. Design basis events 
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(DBEs>., which are defined, .in ~he NRC's.Standcizad Review Pia.n,, 1 are fdlure·s 
that. ini ti.ate. system transients an~ ch!lllenge engine_ered safety features. 
In the forced ,sh'!ltdo'!'n .and- power redu.ction segme_nt. the review_ identi~ied. 
DBEs and· recurring .events ,that might indicate a po~ential operating .con
cern. ·In the reportable event se.gment., which included, envir.onmental events 
and radiological release events •. die_ .review 'identfried-·significant. events. 
and_ recurring event~ that-~ight · indi_ca te a potent·ial operating cop.cern •. 
Signifi~ant events. we~e either DBEs or. event-s with a loss .. of .engineered 
safety fun.cti.on •.. · 

,_Forced.Shutdowns and Power Reductions 

Of the .. 206 forced shutdowns and power reductions between 1970 and 
19-81~· 68.were ·identi.f1ed'as·ri:BEs:of one of_·the. foil.o1ri_ng 1i types: 

.''··. 

1. · tu~·bine trip C20); 
2. loss of norm&! feedwaur ClO)'; 
3·. inadvertent· closure of mdn steam isolation .. valve CMSiv) C9) • 
4. fe-edwater. sy~t'em malfunctions r'esult.ing .in· increased feedwater flow 

c 8) • 
s. loss of condenser vacuum .. C7). 
6. loss· of· external efectrfc · l'oad CS). -
7. Singh and ·multiple recircui'ation. pum];> trips C3) ~ 
8. inadvertent opening of turb,ine·-bypass vd ves. rcisul ting in increuecl 

· steam flow C2). 
9~· inadverten:t·opening of safety'relief vi.lve C2),: 

10.· startup of an i'dle reciicula.tion pump cir. and 
11. control rod maloperation Cl). 

There are two· aspects of the DBEs relative to frequency of occurrence: 

1. The number of feedwater system malfunctions resulting in increased 
feedwater !°low' is somewhat higher than· the experience of other plants 
with seve.n of the eight events occurring between 1970 and 1973. The 
causes for the eight events included the introducti'on of spurious sig
nals by various types of personnel into the fee'dwater system ci~ 
cui try C3). flow or level spikes caused by oper~tors C3). feedwat-er 
control valve stuck open Cl). ·and a blown fuse in a feedwater v·alve 
control circuit. 

2. The total number of DBEs taken individually for each. event type with 
the exception of the feedwater m·alfunctions is consistent with the 
experience of other plants; however. of the 11 DBEs experienced at 
Dresden Uni.t 2. S different DBE types occurred 7 or more tim~s ~hi ch 
overall represents an increased number for a variety of DBE types as 
compared with .. other plan~s. . . . . . . ' ~ .. 

Of. the. 68. DBEs' id~~tified. through. i981,. 40" occurred between. 1970 ·and 1973 
at a . time ~hen Dr~sden. Unit 2. was experie~cing probl~ms with the ~ntroduc
tion of spurious signals {either by pers~D.nel or inheren_tly) iri. various .. 
paris of the.reactor protection syst~m. - In all ins:tan.ces except one; ~h.'e· 
engineered saf e·ty' f'eatures function.ed properly. to bring the reactor··- to a. 
·~a(e: s;hu~down... · · · · · ·- ·. · - · · - . -- --
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The one event whe~·e engineered safety fe~.t~es fa'iled t'o 'f'~ctio·n .. 
properly ocfourr,ed on June 5, 1970, and .inv.olved _a ser.ies of in_ulti1il .. e. fa):1-
ures coinpl icat.ed by ·ope~ator error and procedura.l _inad·eciua,cj._es·. Wftli·. t,he 
.reactor undergoing initial startup test_s arid operating .at :1$«1& power (§23 

• • ' I ~ • • • - • ' • • f: • • " ·• ' ' 

· _MWel, t.he incid.ent was i.nitiat.ed by a spurious signal _genei;-ated .in ,the_,. 
'eiectrohydraul_ic co.ntrol of th'e turbine-generator.' _set which _caused~ ".the···· 
turbine 'control vaI ve to open further' and ·t~e ste"&m _bypass vai'ves fo• the 
conde~ser to f~lly open:. Within one second the turbine tripped and _.{h~,. · 
reactor scrammed. The two operating feedwater pumps tripped due to· low· 
suction pressure caused by the increased feedwater flow. Subsequently, 
the MSIVs closed and the water level control in the pressure vessel became 
difficult. Wa.ter level· began rising. ag~i'n~:··but· beca.use the level-indi
cator chart pen being observed by the operator stuck, the operator further 
increased the flow rate of feedwa.ter not knowing the .lev·eL·.was. stil.l in
creasing. ·By .the time the operator discovered the stuck pen, .~the. wa.ter· 
level had risen enough to flood the main steam lines and the isolation 
condenser steam line. The incident was further compllcated at.· this· point 
by a lack of procedural guidance under conditions of: high reactor coolant 
in the pressure. vessel. .The continuec! input of water coupled :with after
heat fr(llll the reactor core and· closure of the main-steam-line valves 
caused the pressure-vessel pressure to begin increasing rapidly. The iso
lation condenser system was actuated manually.,. but it ,was -shut off. aut~ 
matically due to a too-low trip setting of .the condensa te-:return,.-1ine 
flow required by an erroneous technical specification1• An attempt· to re-
open the main-steam-line valves to dlimp steam through·the turbine-bypass 
valves failed because the valves had not been reset fr0m the 'earlier trip 
that had closed them. Following the .automatic tripping of. the recircula
tion pumps and automatic startup :o.f the standby diesel generators, the· 1ow 
pressure spray- and coolant-injection systems .started .:but· did: not -inj ect0 

water because the reactor pressure exceeded the pump head of both systems. 
The high-:pr.essure coolant-injection ·system·· started but· d~d not inj:ect~ · · 
water, because it had been valved out earlier for repairs after proof
testing its backup system .(automatic. depressurization system) as provided 

., fpr. i,n the. technical:.specif.ications· •.. ,Actual water infection by .this sys
t~m would. have been automatically inhibited· by·.,the high-wa:ter, signal from 
.the pr·essure-vessel w.ater-level monitors., ;;With the isolation condenser 
inoperable, the· operator manually opened·: a,, pressure-rel"ief:·val ve several 
t~~es throughout the ~ncident to dump .. steam ·to the-- pressure;,..suppre.ssion 
poo~ to reduce, the pressure· in the press111'.e ve_ssel in order. to remove the 
reactor decay heat. The high-pressure coolant released from this v.alve 
impinged on;: the 1 ifti~g levers of two .other safety valves ·and partially .. 
ope~ed .tltem.. They remained· open un:til they. were· closed: manually after the 
ves!lel wa,s· (\epressurized and coo.led· down. Several. thousand gallons::of 
pril!lary water leaked to the·dry:welL '.fhe·containme'nt .. zone"was .contamj.
~ated,_.but no measurable radioactivity was released. to,.th·e· site. or•the 
environs. Damage to the plant was minor •.. ·. ,, . .,~.:·. .: "; ·'. . ::, 

.. ~ . 
-.-· ... 1: 

. - •• ~ "" .. ' -l;~_·. 

F-xi i'i .. 

·I• - •. :... . 

- ... r,, 
·• ~ . ~ . J..J. •• ; 



Reportable Events 

In the reportable event· segment .of the operating history review. of 
Dresden 2, 625 events were reviewed. The trend for the number of report
able events submitted by Dresden 2 has remained relatively constant since 
1974 with an average of 62 events from 1974 through 1981. For this 8-year 
period, a low of 45 events we~e reported in 1980 with the peak years being 
1977 and 1981. with 71 and 74 events reported; respectively. For 1970 
through 1~73, an avera~e of 33 events ~er year ~ere re~orted. I~herent 
equipment·fa.ilures caused 51% of the reportable events. Human error (in-:
cluding administrative, design,._fabrication, installation, maintenance, 
and operator ~rror) eiihe~ c~us~d-or were directly related to 49% of the 
reportable events. Of the reports involving human error, the three domi
nant categories were maintenance errors (11.6%), administrative control 
errors (11.1%), and design errors (9.4%). There is no apparent trend in 
the causes of the report~ble ~vents. 

Of the 631 reportable eveJ;its, 19. are considered shnif icant: 

- ' 
• pipe cracks in various systems (6), 
• loss of emergency power~ both diesels (3), 
• MSIVs fail to close (2), 
• reactor depressurization and subsequent leakage of reactor coqlant 

water to the toru~ (1), 
• isolation condenser·rendered inoperable (1), 
• safety relief va.lve f~il~ to .close (1), . 
• forty-six control rods fai~ to insert. completely (1),. 
• scram discharge volume high level alarm fails (1); 
• failure of an autom~tic depressurization system valve in conjunction 

with the high. pressure coolant injection (HPCI) system· inoperable . 
resulting in loss of high pr_essure s~fety ·function (1), 

• reactor prot'ection system signal fails to· alarm on turbine control 
valve closure .(1), and . -

• thirty loose restr·aining clamp bolt keepers found on 19 of 20 jet 
pumps. 

The major contributor to the significant event types was an assortment of 
various equipment and component failures which caused 9 of the 19 signifi
cnt events. Pipe cracks that were identified from 1974 through 1978 in 
assorted systems accounted for six of the significant events. Several 
cracks were found in the coolant reciirculation system and recirculation 
bypass loop while cracks were also found in the core spray system, feed
water _system, and containment isolation systems. Pipe cracking is a ge
neric BWR problem and the Pipe Cracking Study Group 2 formed by NRC has · 
indicated stress-corrosion cracking as the cause. Three events were due 
to human error - two operator errors and one fabrication error. 

Of the 19 significant events', 6 occurred in 1974, 5 of which involved 
the af'oreme~tioned pipe cracks. · Other than .1974, no more than three sig
nificant events were noted in any one year with only one event categorized 
as significant for each of the.years 1979, 1980, and 1981. 
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Recurring Events 

The following nine types of recurring events were noted during the 
two ~egments of operating history review: 

1. 
2. 
3. 
4. 
s. 
6. 
7. 
8. 

9. 

pipe cracks, 
MSIV failures, 
feedwater regulator valve problems, 
diesel generator failures, 
control rod and rod drive·malfunctions, 
radioactive water management/health physics 
operator errors, ' 

program problems, 

turbine control•problems (valves 
oil leaks), and 

and electro-hydraulic control system 

BPCI failures •. 

Three of the event types (pipe cracks, MSIV failures, and feedwater regu
lator valve problems) were identified either by Dresden Unit 2 or NRC and 
corrective measures undertaken. Three eveD:t types (di~sel generator fail
ures, control rod/rod drive probelms, and the radioactive waste manage
ment/heal th physics program problems) were identified by Dresden 2 and NRC 
and corrective actions taken or are under consideration, but these event 
types continue to recur and/or still are of co~cern. The remaining three 
event types continued to recur. through 1981. · · ' 

The problem concerning_ pipe .cracks·was discussed ea~l~er in th~ re-
portable events section. . . . . 

The MSIV failures involved inadvertent closures and··fai,lures to 
close. Various equipment and component modifications were made. including 
modifications to the instrument air syst'em to improve MSIV reliability and 
reduce inadvertent. clo.sur·es. The· thr_ee fdl ures to c~ose occ.urr"ed very 
early in the Dresden 2 operating experience. and involved foul in·g of pilot 
valves due to particulates in the ai·r supply to the pilot' valves. Correc
tive action included blowing. down the air supply line. ·The t9pic, of MSiv 
failure to close was examined by NRC in late 1981. • · . 

Feedwater regulator valve .problems were limited to ~ 3-year period 
from 1973-1976. Problems involved seal leaks, valv~ stems· breaking, and a 
blown fuse· in a control circuit. Low reactor coolant water level resulted 
in five of.the six events, but there were no instances of totai loss-of . . .. 

· feedwe.ter. 
There were 44 instances .where the diesel generators .failed ·upon de~ 

mand with 22 of these being failur~s to sta~'t. .From 1975 'to 1919,· the. 
diesel g"en~rators failed almost ni~e times p~r year coinpa~'ed to ~n average 

·of two failures per year for other years. The increased f'requency of 
failures could be partially attributed to an incre~sed· test freq'!i-ency from 
monthly to weekly whi.ch began in December '1977. 'Estimates of fail~e · 
rates on ~;;~and indicate ~esden 2 has experienced .a fail'lli~· rate greater 
than the median value found in _the· Reactor. Safety Study4 ~ut :within the 
upper bound of the study. An investigation into problems associated with 
,the air starting system during .1979 resulted in a modification to the air 
starting circuitry which allows·multiple start ,attempts prior to locking 
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out the starting sequence. The previous design allowed only one start 
attempt before the starting sequence was locked out. Only one failure to 
start was ;reported in .1980 and none in 1981. However, in 1981 there were 
two diesel generator. failures (October 23 ·and December 1) involv.ing check 
valve failures on th~ Unit.l/3. diesel generato~ engine cooling systems- . 
(this is ~. single dfesel generator· th.!lt can. be electrically aligned to 
serve.either Unit.2 or Unit.3). A similar failure o~curred on Unit 3 
diesel on November l9, · 1981·. ·It ,;as determined that the check valves -on 
both die~el. g~nerator cool ~ng water pumps had broken free of the pivot . , . 
arm. These failures ~ere not adequately· characterized by operator. obser- ·: 
vations and instrument_ re.adings during diesel generator surveillance . --~ 
test.s, '.bui were discovered by.direct inspection- of the internals of the. 
chec'it v'al v-e. It is not known haw long these check valves were broken be- . ' 
fore: i-~efr condition_wa:s,detect.ed __ since.the broken yalve discs w~r~-free 
to move. within the valve. bodies an~ may h_ave been -that way f~r som., ti~e 
be;f()r'e comi_ng to rest in a~ posi ti()n which w~uld, r~strict floW_ enough_ to. .· 
cause __ the ~iesei to trip on hfgh engine temperature~ 5 Dresden Unit 2·· has 
experienced .three ~nsiance~ of loss of emergency power from the 'CHesel _ .. 
genera:ior ,fall~.es' w:b.e~"e. 'i~.· one . . o( 'the three events one of, the two in~pe~ 
able- diesels was, re,start~d imm~ci'i.ately- and w'as declared operable. . . 

. Co~troL rod. and ro-d d~_i~e p~oblems were prominent in the years 1970 
(Sf, j974· .(S) ;· 19.77 (-7), i980 (8), and i98l)6). Slow con.trot rod lns.ert 
tim_e·- was experie~ced ~uri~g the. plant, s e'arly life; however, a de sign inoci7" 
ifica.ti 0n' t.o the cont'~ol rod drive· inner,. filter. corrected thiS. · Uncoupl- · 
ing- of one: or two coD.'trol rods dominated .-the· fall ures for 1974, 'i977, and 
19·8-0. ·The failure's 'i~ 1981' invot.ved exce_ssiv~ inse~t times~. _· .. 

. The radloa~tive wa-ste· managem-ent/he·~-1 th physics. pr.ograi\i problems fall. 
into two cater.ogie's:. - {1) . activitY limit's were, exceeded in various rad-
.... ~-~te' _an~ 'dr,~in tanks aiid.- .<2) . a variety' of equipment. fall ures :1.:esul ted - i.n 
both gaseo"iis and. 'ti(iuid_ ie.aks which~ along with breakdowns. i~ operations · 
that involved heal th physi"c's considerations, provided either the potential 
fqr_ exp°i>sures to perso~nel or. re:Sulted in exp()sures to personnei.. The 17 
instances whe~.e activity ieve'1 s wer~ _ ex~ee·ded invol v.ed sample tanks, rad
waste t~nks, f_i.o~~-·driin fanks, ·-·above_ ground tanks, et'c •. nie 1 im~t for 
activity level in. these-.. tankS is_ Q-.7 Ci and the levels measured ranged_ 
from 0 .74. to S ·~- C.i_~~- . -'.fhe rel.~a:s-e-~- a~-socia ted. w itli.- .the as soCia,ted. le.al,t·s 
were in mo_st cases confined .to ;with·in t_he plant itself. _Those. releases, to. 
pta'n(,~nv_irons' were -inconseque.niiaf •. The m~)st signlfic'ant occurrence-s:_ in' 
the s.ec'9-nd ca'tegocy _wer_e . two: instances where control' rods were withdrawn. ;· ~· 
during confrol rod tests with.' the r.ea~t~~ shut' dow:n.for r-efueii~g where' ... 
P.ersopnel w~re w'i,thin the: liri~ _of s_ight of th~e cor'e and two 'inciden,t's. in
voJy_ed over·expos',ur.es •... The Hrs( and_ more significant radiation o,verex
pos'UJ'~ occ:urred Ma~~h s·, l9.8i I d:U~.in'g maintenance ~.ork when a' portion' of a. 
larg'e radiatfo~- slt-ielding- plug was b'eing· reinoved from inside. tiie react'or 
vessel during maintenance work. There was no fuel in ·the reac"t~r. B~ · ,. 
cause of an inaccurate instrument, plant personnel believed that the water 
level in the reactor was higher than it actually was; the lower water 
level did not provide adequate shi'elding for the highly radioactive reac
tor components beneath the shielding plug. The individual involved, a 
coifrrac'tor employee°;:·rece'ived a·n: ·exposlire of 21- reins while guiding a crane 
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in the removal of the shielding plug. The second oyer'exposure involved ,a 
contractor employee who received a· cumulative ·radiation'.eXi>osur·e of 3 .02 
rems for the· time peri.od ·Jannacy l to ·March 2o. 'i981: Al though the total 
expo~ure was only slightly above. the ·NRc' I tm:it .of 3 rems per ~alendar , 
quarter. NRC' s Office of· Insp.ection ·and Entorc.ement proposed ·fines for 
both incidents because this exposure. along with the larger e·xposure. ln
dica ted a serious weakness in the plant's program to control personnel 
radiation exposures. 7 · 

Operator errors. which include control room personnel. auxiliacy op
erators. and maintenance and testing personnel (as compared to the broader 
ca tegocy of human errors defined previously). directly caused or compl·i
ca ted some 36 forced reactor shutdowns and 2Qli of the reportable events. 
The errors were of three basic types: (1) during surveillance testing. 
personnel introduced spurious signals into various control and protection 
systems resulting in scrams - all but 3 of 11· of these type events oc
curred between.1970. and 1975. (2) during maintenance· activities mainte
nance personnel were either troubleshooting particular problems or return
ing instrument/sensing lines to service and their actions resulted in 
tripping thereactor. and (3) incorrect or.inadvertent personnel actions 
led directly. to scramming the reactor. e.g •• startup of an idle: re.cir.cu.la
U~n pump ... inserting control rods too qui_ckly. valving err.ors._ transter,. o,f 
c_ontroi fun".tions fr0m. automatic to .m_an.lial. impr'oper use o{ walk.i~ta1k~e. 
resl!-1 ting in actua ti.on. of ttirbiii:e oy~rspeed circuit sign~l . causing a re'ac.'
tor trip. and jarr~ng o{· an ins.trliment r~ck •. The operato£ error was the 
c9mpl icating ca.use. i.n 'the J:une 5-; .1970 depressuriZ'at.ion ·event. whe~ the ' 
operator continued to tocus' 'his attention 011' the stuck "hvd" indicator for 
the water level in the pressure vessel and increased feedwater flow re-
su,l ting. in increased pressure in .the press.ure vessel. . . . .. 

· . Turbine con tr of valve aJi.d turbi_ne , elect.ro-hydraul ic co:O.trol (EHC) 
sys_tem problems occUtre.d in clusters approximately evecy, 3 to ;4 yea'r"s be
ginning in 1972 .• 1975 to 1976. an4 19.~o. The ·control ·valve problems in
volved inherent ··failures and .steam leaks·.·: The· F.Jic pr obi ems· involved 'low 
oil pressure ~nd ~ri le.aka ·tha·i led to forced ·shutdown·s~ · . · · ·· ' · 

Fifty reportable· events wer·e filed .that involve_d the ·HPci' •. Fifteen 
of these repre.sented failure's· of the HP,CI on demanq •. ,The principal. causes' 
of _failures were due· t~ failures of. mo.tor-operated valves. the tlirbine 
.stop ·valve. an_d .the. is~latfon valves •. Th~ HPCI ~a:i}ures we.re evenly dis-
ti:ibuted throughout' Dresden.·Unit 2's ope.rating.experience. although no 
failures on d·einand 'occurred in i981. . Estimates of tl:i.e faiiur.e rate .of the 
HPCI syste~ for Dl'.esden · 2 indica ~e a ·f allure· ra.te se:Ver.al 'times th~t pre
dicted in the Reactor Safety Study4 and a factor of tw'o greater thari that · 
observed from historical data~' 

Conclusion 

For _this analysis of the operating history at Dresden 2. 206 ·forced 
shutdowns ·and power. reductions were ·reviewed. along with 631 reportable 
events and other miscellaneous documentation concernlng. the 'Operation of 
the ~-esd~n Unit 2:. Nuclear~ Pow:e~.J~l_ant,. The _obj_~p.~ive -·~Jls -to."in_dica,te 
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those areas of plant operation th1ft compromised plant safety. This review 
identified one significani challenge to plant safety and six problems that 
should be of continued concern. . 

The most serious plant chal~enge ·to plant _safety occurred on June S, 
1970 while Dresden Unit 2 was undergo~ng power testing and was operating 
at approximately 75~ power, a sparious signal in the reactor pressure
control system altered the s~eam .flow to the turbine and caused a turbine. 
trip followed by a reactor Ser.Di •. Subsequent erratic wate~level a~d, 
pressure control in the reactor.ressel, compounded by a stuck indicator 
pen on a water-level monitor-recorder and inability of the isolation con
denser to function as needed, l~d to discharge of steam and water through 
safety valves into the r_eactor. 'Ciry, w~i.l~ - No sigJJ.ifican.t _amount of radio
active contamination was discharged to the environment. There was no 
pressure damage of the re.actor .vessel or the dry-well containment walls. 

The six areas of operation that should be of, continued concern con
sist of two types: (1) those identified by either Dresden 2 or NRC.and 
continue to recur - ,diesel generator, failures; control. rod and rod drive 
malfunctions, and radioactive. w:aste management/heal th physi~s progi-am. 
problems, and (2) those a~eas of" operation that have not been directly 
addressed by Dresden 2 or NRC - operator errors, turbine control valve and 
FJIC problems, and HPCI failures •. :.,All six.event types have contin.ued to 
recur throughout Dresden 2 's ~per a ting history. 

. :. ~. 
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ABSl'RACT 

A review of the operating experience of Dresden Unit 2 nu
clear power plant through 1981 was performed by the staff of the 
Nuclear Safety Information-Center for the Nuclear Regulatory 
Commission's Systematic Evaluation Program (SEP). Under the 
Commission's SEP Program the safety margins·of the design and 
op~ration of the 11 oldest operating COJDl!lercial nuclear power 
plants in the United States are being reevaluated. 

The review of the operating experience for each plant in- · . 
eluded data collection and evaluation of availability and capac~ 
ity factors, forced shutdowns, power reductions, reportable ·· ··· 
events. (reportable occurrence, licensee event reports, etc.), 
and enviroDmental considerations. As well, the review metho-;-
dology and procedures as used in the review and evaluation.are 
.discussed. Data.and informatipn,collected for forced shutdowns, 
power reductions, and reportable events are presented in appen-
dices. 
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REVIEW OF THE OPERATING EXPERIENCE HISTORY 
OF DRESDEN 2 THROUGH 19ill· FOR 1HE 

NUCLEAR REGULATORY COMMISSION'S 
SYSTEMATIC EVALUATION PROGRAM 

·i · 1 •. SCOPE OF ·,REVIEW .. "! ,. 'r ·'. 

,• ~.-: ~. :· 

... ·' ~ . . ' ··" ....... ·-

The assessment of 'the operating experience review for Dresden: 2 : · · :.· 
covered the time from initial criticality<through l981.' The data :col.fee-·, 
ti on and eval uaUon included the following aspects of operation: avail
ability and· ·capacHy factors, force·d· shutdowns and power reduc~i'ons', · r«r· · . 
portable events, ·events ·Of enviroDJl'qntal" 1importance 'and ·radioactivi'ty ·, · 
releases, and evaluation of .the ope ... ilting experience in total·. Tables.a·t · 
the end of Chap. 1 show the ·codes ·assigned ·\to .•operational ·as·pe·cts of· .. :. 
forced shutdowns, power. reductions, ·and ·reportable event·s~ · These: code·s .: · '. 
are used in the reporti'ng of data collected during ·the. rev.few ·.of ope:rating 
experience. '=~ ~ . ·-1-..,-· 

1.1 Availability and Capacity Factors 

Both reactor and unit availability factors were compiled for all 
years. Starting with 1974, the unit capacity factors using the design 
electrical rating (DER) in net megawatts (electric) and the maximlDD de-
pendable capacity (MDC) in net megawatts (electric) were compiled. as well. ~ 

Data for the capacity factors were not available from earlier years. 
The two. availability and two capacity factors are defined as follows: 

1. reactor availability ~ 

hours reactor· critical + reactor reserve shutdown hours 

period hours 

1. unit. availability = 

3. 

4. 

hours generator on 1 ine + unit reserve shutdown hours 

period hours 

net electrical energy generated 
unit capacity .(DER) = 

period hours x DER net 

net electrical energy generated 
unit. capacity (MDC) = 

period hours x MDC net 

F-1 
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x 100 

x 100 
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Reserve shutdown hours are th.e amounts of time the reactor· is not critical 
or the unit is shutdown for administrative or other similar reasons when 
operation could have been. continued. 

1.2 Reyiew of Forced Shutdowns and Power Reductions 

Forced shutdowns and power reductions were reviewed, and data were 
collected on each incident. Scheduled shutdowns for refueling and main
tenance were not included in the review. However, if a utility had a re
fueling outage scheduled, the plant experienced a shutdown as a result of 
an abnormal event prior to the scheduled refueling, the utility reported 
that the refueling was being rescheduled to coincide with the current 
shutdown, and the utility reported the cause of the shutdown as refuelhi.g, 
then this shutdown was considered as forced. Only that portion of the 
outage time concerned with.the abnormal event, not the refueling time, was 
included in the compilations. 

The power reductions were included to provide information and details 
that may have been associated with a previous or subsequent. shutdown. The 
power reductions are included in the proper chronological sequence with 
the shutdowns in the data tables for the forced shutdowns and power reduc
tions (see Appendixes). 

The following data were compiled annually for t~e forced shutdowns 
and power reductions: · 

1. date of occurrence, 
. 2. duration (hours), 
3. power level (percent), 
4. notation of whether the· shutdowns were also reportable events [e!.:g., 

a 1 icensee event report CLER) .or abnormal occurrence report (AORl], 
S. slimmary description of events associated with 'th.e forced shutdowri or 

power redu.ction, · "• 
6. cause of shutdown (Table 1.1)~ '.' 
7. method of shutdown·(Table·l~l)~ 
8. system taken from NUREG-0161- (Ref. 1) that was directly involve~>'f'itii 

·the shutdown or power reduction (Table 1.2), 
. 9. ,;componerii: directly involv~d with. the shutdown or. power reduction;· 

~Table 1.3), arid ' · 
10 •. categorization of the shutdown or power reducti~h~ 

Each i shutdown ot power reducU,on·.·w·as placed in one of two sets of signif- · 
icanbe cat~g~ties. The shutdowns· and power reductio'ns were' first· 1evaiu...'.'" 
ated agains~ CJ;iteria. for, DBEs as· described in Chap~ ; 15 of the StandO.rd · :.; · 
Revi~ PLan'. 2 ·If the shutdown or power reduction co:uld not be categ·orizeci'' · 

·~11 J ,' ' • • • • • • • ,~~ • ~t· •• ,,~ 

as a:· design-basis initiatlng.·event, then 1t was placed in one of a series · 
of -N"hclear ·Safety· Information Center (NSIC) ca tegori'es. · For.,further.Hiis...: 

, 1 • , , , • . , ' • • ' , : • ' ,, 4 ,_ ' • : i ~ I '.: ' • t • 

cuss ions of the two sets of s1gnif1cance categories, use of: ~h~ cate;g~r-
ies, and a listing of them, see Sect. 3.1. 1 

.:,, • 

:~Th~· l:iStiii.gs fot· the cause, shutdown method, sy~:tem involved, an.cl·: 
component involved along with· their respective cod~s are those used in 'tli~' ·· 
~~.:..0020 series• ("Gray Books") on shutdowns. No~e that the inf()rJ!lation 

. , · . : ~ i ~ • • ' 11 . · · 11 . : · . • ' • t • ' ' ' 
lis't~d undef the .. System:involved column in the data tables. 1n the1l.~ppen-
di:Jt~;9 'indi·c~tes · (1) a goner.al classification .of sysitems (fully writtfi,'.n · :· 

· ~ , 1 ~ ! ~· , r . • i ~ 
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but) and (2) a specific system, which is coded 'with two letters, within 
the general classification. 

1.3 Review of Reportable Events 

The operating events as reported in LERs and LER predecessors [e.g., 
.abnormal occurrence reports (AORs•), unusual event reports, reportable 
occurrences (ROs)] were reviewed. - These types of reportable events were 
retrieved from the NSIC computer file. Approximately six years ago, oper

. ating experience infomation f·or operating nuclear power plants was input 
to the NSIC file for the period of time before LERs was reviewed. Any 
documents that c9ntai~e.d LFB.-type information (such as equipment failures 
or abnormal events) were coded or indexed ·so that they could be retrieved 
in the same manner as an LFB.. Primarily, this involved varibus 'types of 
operating reports ·and general ·correspondence for the late 1960s and early 
1970s. · · 

The following information was recorded for each reportable event 
reviewed: 

1. LER number or other means of identification of report type, 
2·. NSIC accession number (a unique identification number assigned'to 

each document ent.ered into the NSIC computer file), 
3. date of the event, 
4. date of the report or letter transmitting the event description; 
S. status of the plant at the ti1r.e· of the occurrence (Table 1..4), · 
6. system involved with the reportable event (Table 1.2), . 

. 7. type of equipment involved with the reportable event (Table 1.5), 
8. type .of .instr:wne~t involved with the reportable event (Table· 1.S), 
9. status of the component (equipment) at the time of the occurrence 

(Table 1.4), 
10.. abnormal condition associated with the reportable event. (e.g •• ' 

.~otrosion, vibration, leak) (Table 1.6), 
11. cause of the reportable event (Table 1.4), and 
12. •ignificance of the reportable event. 

As a. step :in ~he ev:al ua ti on process, each reportable event ·was screened 
;using th.e ;criteria' further discussed in Sect. 3·.2. · 

Note .th,at in the tables of reportable events in Appendix A for Yankee 
·:Rowe, conµnents a-,id/or details on the events were·included~' 

*The 40, de.signa ti on used by some utilities for identifying opera
tio.nal .eveJi.ts during a particular time frame is not to be 'confused with 
t)l0se saf.ety-shiiificant· events listed in the Report to Congress on' Abnor

.. mal <Occurrences ;:(~am-0090 series) whi~h also 'uses tlie A<Vdes~g~ation • 
. " ' ' ' . . ' . ~ : :. ~ .. ~ . 
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1.4 Eyents of Eiiyirorunental Importance and 
Releases of 'Radioactiyitv · · 

Any significant or recurring enviroDme~_tal problems were summarized 
based on the review of forced shut.downs, power reductions, reportable 
events <enviroDmental LERs). and operating reports. ·~:Routine radioactivity 
releases were tabulated as·well, and.releases where limits were exceeded 
were reviewed and are discussed in Sect. 4.5.1.4. 

1.5 Eyal uation. of Operating Experience 

. . . . 
The operating history of the plants was evil.luated based 9n a review 

that involved screening, categorizing, and compiling data. Judgments and 
conclusions were made regarding safecy problems. operations .. trends. Cre- · 
curring problems). or potential safety concerns.; Events were analyz~d to. 
determine their safety significance frOJll the information provided thro.ugh 
the various operating reports and the review process. The final safety 
analysis reports provided specific plant and equipment details when 
n_ece s sary. 
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Table 1.1.· Codes and causes of forced 
shut~own or power reductio.n and 

methQds of shutdown. 
,£·':. 

Causes· 

. ··~· .. •A Equi~~llt .failu'.~e 
' •, .·· - .. ..... 

B ·Maintenance or tes·ting · 

C Refueling '• ' 

D Regulatory restriction· 

E Operat~r tratning and license· exams 

F Administrative 

G .Operational.error 

H Other 
.. 

.. Methods 

1. Manual 

2 Manual scram 

3 Automatic scram 

4 Continuation 

S Load reduction 

9 Other· 
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Table 1.2. Codes and systems involved with the forced 
shutdown, power reduction, or reportable event 

Reactor 

Reactor vessel internals 
Reactivity control systems 
Reactor core 

System 

Reactor coolant and connected systems 

Reactor vessels and appurtenances 
Coolant recirculation systems and controls 
Main steam systems and controls 
Main steam isolation systems and controls 
Reactor core isolation cooling systems and controls 
Residual heat removal systems and controls 
Reactor coolant cleanup systems and controls 
Feedwater systems and controls 
Reactor coolant pressure boundary leakage detection systems 
Other coolant subsystems and their controls 

Engineered safety features 

Reactor containment systems 
-Containment heat removal systems and controls 
Containment air purification and cleanup systems and controls 
Containment isolation systems and controls 
Containment combustible control systems and controls 
F.mergency core cooling systems. and controls 

Core reflooding system 
Low-pressure safety injection system and controls. 
High-pressure safety injection system and controls 
Core spray system and controls 

Control room habitability systems and controls 
Other engineered safety feature systems and their controls 

Containment purge system and controls 
Containment spray system and controls 
Alllil iary feedwater system and controls 
Standby gas treatment systems and controls 

Instrumentation and controls 

Reactor trip systems 
Engineered safety feature instrument systems 
Systems required for sa.fe shutdown 
Safety-related display instrumentation 
Other instrument systems required for safety 
Other instrument systems not required for safe~y 

Electric power systems >. 

''Offsite power"systems and controls 
AC onsite power systems and controls 

:DC onsite. power systems· and controls 
Onsite p<>wer systems and controls (composite ac and de) 
Emergency generator systems and controls 
F.mergency lighting systems and controls 
Other electric power systems ~and c_ontrols 

... ~-' ·. ', "· ;.-; 

Code 

RX 

RA 
RB 
RC 

ex 
CA 
CB 
cc 
CD 
CE 
CF 
CG 
CH 
CI 
CJ 

sx 
SA 
SB 
SC 
SD 
SE· 
SF 
SF-A 
SF-B 
SF-C 
SF-D 
sG 
SH 
SH-A 
SH-B 
sa-c 
SH-D 

IX 

IA 
.m .. 
IC 
ii> 
m 
iF ., 

L'· .EX 
.. 'Ek' : " 

.::·.EB .,, 

EC ,, ... J . ~·. , 'ED 

~-
BF 
EG 

.•. !! .. . . 



Table l.i (continued) 

System 

Fuel storage and handling systems 

New. fuel storage.facilities 
Spent-fuel storage facilities 
Spent-fuel pool cooling and cleanup systems and controls 
Fuel handling systems 

Auxiliary water systems 

Station service water systems and controls 
Cooling systems for reactor auxiliaries and controls 
Demineralized water makeup systems and controls 
Potable and sanitary water systems and controls 
Ultimate heat sink facilities 
Condensate storage facilities 
Other auxiliary water systems and controls 

Auxiliary process systems 

Compressed air systems and controls 
Process sampling systems 
Chemical, volume control, and liquid poison systems and 
controls 

Failed-fuel detection systems 
Other auxiliary process systems and controls 

Other auxiliary systems 

Air conditioning, heating, cooling, and ventilation systems 
and controls 

Fire protection systems and controls 
Comm~ication systems 
Other auxiliary systems and controls 

Steam and power conversion systems 

Turbine-generators and controls 
Main steam supply systems and controls (other than CC) 
Main.condenser systems and controls 
Turbine gland sealing systems and cont~ols 
Turbine bypass system~ and controls 
Ci~culating water systems and controls 
Co~densate cleanup systems and controls 
Condensate and feedwater systems and controls (other than CH) 
Steam·generator blowdown systems and controls 
Other _features of steam and power convers~on systems (not 

included elsewhere) . 

R~dioactive waste management systems . ,,,·· :.. ; . 

Liquid· radioactive waste management systems 
Gaseous .radioactive waste management systems 
Process and effluent radiological monitoring systems 
·Sol id -radioactive waste management systems-

F-7 

Code 

.FX 

FA 
FB 
FC 
FD 

wx 
WA 
WB 
WC 
WD 
WE 

.WF 
WG 

PX 

PA 
PB 
PC .. 

PD ·: .. ~ 
PE 

AX 

AA 

AB 
·AC 

AD 

BX 

BA 
BB 
ijC 
HD 
HE 
HF 
HG 
HH 
HI 
BJ 

MX 

MA 
MB 
MC 
MD· 



Table 1.2 (continued) 

Radiation protection systems 

Area monitoring systems 

System 

Airborne radioactivity monitoring systems 
Other 
Not applicable 

. . F-ff 

. ~: . 

... 

Code 

BX 

BA 
BB 
xx 
zz 



Table 1.3. Comiw.nents involved. with the 
forced shutdown or power· reduction 

Component type 

·Accumulators 

Air dryers 

A~unciator modules 

Batteries and chargers 

Blowers 

Circuit. closers/interruptors 

Control rods · 

Control rod drive mechanisms 

Demineral iz er s 

Electrical conductors 

Engines. internal combust i_on 

Filters 

Fuel elements 

Generators 

Heaters. electric 

, F-9 
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Including 

Scram accumulators 
Safety injection tan~s 
Surge .tanks · 

Alarms 
Bells 
Buzzers 
Cl axons 
Horns 
Gongs 
Sirens 

Chargers 
Dry cells 
Wet cells 
Storage cells 

Compressors 
Gas cir cul a tors 
Fans 
Ventilators 

Circuit breakers 
Contact ors 
Controllers 
Starters 
Switc.hes (other than sensors) 
Switchgear 

Poison curtains 

Ion exchangers 

Bus 
Cable 
Wire 

Butane engines 
Diesel engines 
Gasoline engines 
Natural gas engines 
Propane engines 

Strainers 
Screens 

Inverters 



Table 1.3 (continued). 

Component type Including_ 

Beat exchangers 
.1. 

~·-

Instrumentation and controls 

Mechanical function units 

; ·. 

Penetrations, primary containment 
air locks 

Pipes, fittings 

Pumps 

Re combiners 

Relays 

Shock suppressors and supports 

Transformers 

Turbines 

Valves 

Valve operators 

Vessels, pressure 

F-10 

Condensers 
Coolers 
Evaporators 
Regenerative heat exch~ngers 
Steam generators 
Fan coil units 

Mechani~al controlfers 
Governors 
Gear .. l>oxes 
Vari drives 
Couplings 

·., ..... 

Electric motors 
Hydr~uiic motors 
Pneumatic (~ir) ,motors 
Servo motors 

Ste~ turbi~e s 
Gas turbines .. 
Hydro turbines 

Valves 
.Dampers 

Conta~mnent vessels 
Dry .wells 
Pres~ure suppression 
Pressu~izers . 
Reactor .vessels 



Code 

A 

B 

c 
D 

E 

F 

G 

H 

I 

Table 1.4. Codes for data collected on plant 
status, componen~ status, and cause of 

reportable events 

Component Cause of reportable Plant status 
status event 

.. ~· 

Cons'truction: Maintenance Administrative error 
and repair 

Operat-ion' Operation Design error 

Refueling Testing Fabrication error 

Shutdown Inherent error 

Installation error . 
Lightning 

Maintenance error 

Operation.error 

Weather 

. ~ ' 

.. ·1 
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Code 

A 
B 
'c 

·.:D 

E 
F 
G 
H 
I 

.J .. · 
K 
L 
M 
N 
0 
p 

Q 
R 
s 
T 
u 
v 

A 
B 
·c· 
D 
E 
F:' 
G 

Table 1.5~ Codes for equipment and instrumentS involved 
in reportable events 

Code 

Equipment 

Accumuiator 
Air drier 

w 
x 
y 

Internal·c~mbustio~ engine 
Motor 

Battety and ~haiger: 
Bearing 
Blower and dampers 
Breaker 
Ca bl es and connect ors 
Condenser 
Control rod 
Control rod.drive. 
Cooling tower 
Crane 
Demineral izer · ··· 
Diesel· ge'nerat'or 
Fastener 
Filter/ screen 
Flange 

. Fuel element 
·, l1 

Fuse 
Generator· · 
Heat exchanger 
Heater 

z 
AA 
BB 
cc 
DD 
EE 
FF .. 
GG 
BB 
Ii 

. JJ: 

KK. 
LL 
·MM 
NN 
()() 

pp 
,QQ 

Nozzle -~ · 
Pipe and pipe titting 
Power supply· 
Pressure vessel 

. Pressurizer 
Pump 
Recombiner 
Seal . ". 
Shock absorber. 
Solenoid 

·.Steam genera tot 
.. Storage· conta'ine·r 

Support structure 
Transformer 
Tubing 
Turbine . 
Valve 
Valve/ check; 

· Vat.~ve operator ... 

. ~ . ' 'InstrlimentaHon 

Alarni · 
Amplifier 
~lectr,onic:: . function ~it . .. .. · 
Failed fuel detection instrument 
Flow sensor 
In-'c·ore instrument 
Indicator 

· L Power range instrument 
M Pressure sensor . 
N- Radiation mo~itor · 
0 Recor~er 

· P Relay 
Q · · • Sei~smic instr.-ciment · 
R Solid~state devfce 

'· 

H 
I 

.. Int.ermediate range iJ:!,sti.;um~nt. s 
T 
u 

. , ~~art-up ,_i; a11ge : i11i;tr,ument 

J 
K 

·.}.: 

';:, .. 

Level sensor 
Meteorological instrument 
Position instrument ·' ··' · ·· '' 

. :·, ,..,.,, 

.• ·: .~ :..:~ t~ . ,• 
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SW,~tch , .. 
Temperature sensor 
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Table 1.6. Codes used for reportable events-abnormal conditions 

Mechanical 

AA Normal wear/aging/end of life: expected effect of normal usage 

AB Excessive wear/clearance: component (especially a moving component) 
experiences excessive wear or too.much clearance or gap exists be
cause of overuse. lack of lubrication 

AC Deterioration/damage: component is no longer at an acceptable level 
of quality (e.g •• high temperature causes rubber seals to chemically 
break down or deteriorate; insulation breaks down) 

AD Break/shear: structural component physically breaks apart (not when 
something "breaks down") 

AE Warp/bend/deformation: shape of component is physically .distorted 

AF Collapse: tank or compartment has an external pressure exerted that 
results in deformation 

AG Seize/bind/jam: comp0nent has inhibited movement caused by crud, 
'foreign material. mechanical bonding. another component 

AH Excessive mechanical loads: mechanical load exceeds design·:l imits 

AI· Mechanical fatigue: failure due to repeated stress · 

AJ Impact:· the result of the force of one object striking another 

AK Improper lubrication: insufficient oi; incorreC?t lubrication 

AL Missing/loose: component· is missing from its proper place or is 
·loose ·or has undesired free movement 

AM 

AN 

Wrong part: . incorrect component.ins~alled in a piece of equipment 

Wrong material: incorrect material used during fabrication or in
stallation 

AO .Weld-related failure: failure caused by defective weld or located· in 
the heat-affected zone 

AP Vibration other· than flow induced: vibration from any ·cause other 
.. than fl ui.d fl ow 

AQ ·crUd ·buildup: buildup of foreign material such as dust. sticks. 
trash (not corrosion 

AR Corrosion/oxidation:· unanticipated attack 

AS Dropped: component is dropped (includes control rod that iS 
"dropped" into core) 

AT Leak. internal; within system: leak·from one part of a system to 
another part.of the same system 

. ._ 

AU Leak, internal. ·between syst~ms: leak from one system to a different 
·system 

AV Crack: 
'wall· 

defect in a· component does not result in a leak through the 

. F-~3 
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Table 1.6 (continued) 

AW Leak, external: defect in a component results in a leak from the - · 
system that is contained in an on site building 

AX Leak to environment: leak not resulting from a cracked or broken 
component 

AY Was opened/transfers open: component is/was opened by error or spur
iously opens 

AZ Was closed/transferred closed: component is/was wrongly closed by 
error or spuriously closes 

BA Fails to open: component is in the closed state and fails to open on 
demand (e.g.. the circuit breaker. "fails to open" when an· over cur
rent occurs) 

BB Fails to close: component is in the open state and fails to clo~e on 
demand 

·BC Malposition or maladjustment: component is out of desired position 
(e.g., normally open valve is closed) or adjusted improperly (not 
for instrument drift or out of calibration) 

BD Failure to start/turn on: component fails to start on demand 

BE Stopped/failed to continue to run: component fails to continue run
ning when it has previously started 

BF Tripped: compone'nt automatically trips on or off (desired or unde
sired) (e.g., the turbine tripped because of over speed, the circuit 
breaker tripped because of overspeed, or the circuit breaker tripped 
because of overload) 

BG Deenergiz.ed/power removed: component on system loses its driving 
· potential but not necessarily electrical power [e.g.~ (1) a fuse 

blows and there is no power to a sensor, and the sensor is deener
gized; · (2) a valve closes off the steam supply to a turbine, and the 
turbine has no driving power] 

BB Energized/power applied: component or system gains ~ts driving po-. 
tential but not necessarily electrical power (e.g., valve is opened 
allowing steam to turn a turbine) 

BI Unacceptable response time: component does not respond to a demand 
within a desired time frame but does not otherwise fail (e.g., a 
diesel generator fails to come to full speed within the time con
straint) 

BJ" High pressure: higher than normal or desired pressure exists in a 
component or system (does not include instrument misindications) 
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Table 1.6 (continued) 

BK. Low pressure: lower than normal or desired pressure exists in a com
ponent or system (does .rutl include instrument misindication) 

BL High temperature: component experfences a higher than normal or de
sired temperature 

BM Low temperature: component (or system) experiences a lower than nor
mal or desired temperature 

BN Freezing: fluid .medium (e.g., water) freezes in or on a component 

BO Excessive thermal cycling: frequent changes in temperature that 
could result in metal fatigue or cracking 

BJ> Unacceptable heatup/cooldown rate: heatup or cooldown rate exceeds 
1 imits 

BQ Thermal transient: system experiences an undesired or unstable 
thermal transient or· thermal change 

BR Excessive number of pressure cycles: system experiences an undesired 
number of significant pressure changes (e.g., pressure pulses as 

BS 

BT 

BU 

from a positive displacement pump) =, 

High level/volume: higher than normal or desired level or volume 
exists (actual or potential) in a component, such as tank or sump, 
or area, such as auxiliary building (not for· instrument misindica
tion) 

Low level/volume: lower than normal or desired level or vollime 
exists in a comp_onent (not for instrument misindication) 

Abnormal concentration/pH: an abnormal (either high or low.) concen
tration of a chemical or reagent exists in a fluid system or an ab
normal pH exists (does not include abnormal boron concentrations) 

BV Abnormal boron concentration: · process. sy~tem control rod -has. an ab
normal boron concentration from burnup, dilution, or oyeraddition 

BW Overspeed: speed in excess C?f design lim.its 

BX Cladding failure: cladding of a component fails (e~g., tli.e claddi.tig 
of a fuel pellet is br,eached, and radioactive fuel leaks out> 

BY Burning/smoking: component is on fire or smoking 

BZ Engaged: component engages or meshes (this is not to be. ·'!sed when a 
component binds or becomes stuck or jammed) 

CA Disengaged/uncoupled: component disengages, loses required 'fric-
. tion, or is no longer .meshed· (as ·in -geai·sh for example, the .clutch 

on· the.motor disengages from the. shaft (thi~ should not be used for 
dropped control rods) 
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Table 1.6 (continued) 

Eltfotric/ instruments 

EA Excessive electrical loads: electrical loads exceed design rating 

EB Overvoltage/undercurrent: component failure produces an over
voltage/undercurrent condition other than open circuits 

EC Undervoltage/overcurrent: component failure produces an under-' 
voltage/overcurrent condition other than shorts 

ED Short circuit/arcing/low impedance: electrical component shorts or., 
arcs in the circui~ or has a low.impedance including shorts to 
ground. 

EE Ope~· circuit/high impedance/bad eiectrical .contact: electrical com
ponent has a structural break, or electrical contacts f&:il to. con-. 
tact and-fail to pass the desired current 

EF Erratic operation: component (especially eiectrical or instrument) 
behaves erratically. or inconsistently. (if an. instrument produc~s a 
bad but constant signa,l, ·use ''F.Gl." ir°:an· ins~rument produces. an' in-' 
consistent sig1:1al use "EF") . . . ... · · · · · ' . . · 

Erroneous/no signal:. electrical component. or :instrument produces an 
erroneous signal or gives no signal at. all (not· .for out-of-cal ibra-. 
tion error) .. .· : ,. 

EH Drift: a· change in ·a setting caused by. aging or change· of phySical -
characteristics (does not include ~personnel errors. or. a physical 
shift of. a comp0nent) . . . 

EI Out. of calibration:. compone.nt. (particularly instruments) become out . 
of adjustment or calibratio~ (Cloes .not· in9~ud~_:drift), ' .. · · 

EJ Electroma·gnetic. interference: , ·abnormal. indicatfon or. action result-. 
· ing· fro~ unanticipated 'ei~c~r~~~gnetic. field ..... · .. ' . · .. : . · · 

EK Instrument snubbing: dampening· of pulsating signals· to an instrument 

. ~.: 

Hydraulic 

HA High flow: higher than normal or desfred flow exists in a· compo- . . . 

BB 

HC 

nent/ system (does not include instrument misindica ti on (see·' code'"'tti:<' ·F•J;; / 

F.G) . ·.·: :> ·'' :·: :·.~.J .•.. , ... , ., 
? .,.,· 

Low fl ow: lower than normal or desired flow exists in. a «;Qmponent{. ,. 
system (does not include instrument misindication) 

, . . :.'. .. :~ . ' . ..... ~ .. , , . •.. \ 

No flow or. impulse: .. fluid __ flowing through.a pipe, fiJ.ter, .... orifiq_e, .... 
_or trench or the fluid in an impulse line (e.g., instrument sensing 
-line) is blocked completely or decreased due to some foreign mate-
rial, crud, closed (either partially or.completely) valve or damper, 
or insufficient flow area 
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Table 1.6 (continued) 

ill> Flow induced vibration 

]IE Cavitation 
·, 

l)IF Erosion 

ilG Vortex formation . • . .. 1 i . ~ : i 

ilH 
i)II 

ill" 
j)IK 

ilL 

~B 

Water hammer 
t. 

Pressure ·pulse I surge· 

Air/steam binding 

Loss of pump se~t~on 

Boron precipitation 

Other. 

Declared inoperable: ·c9mponent or system is de'clared inoperable as· 
required by Technical Specifications but· may be capable of· partial
ly or comple.tely performing its desired duties when· requested (a· 
component/syste111 that is completely failed should not. use this 
code) 

Flux anomaly: flux characteristics-of the reactor core are not as 
required or desired (e.g., .flux. spike 41,le ~to x~non .burnout:):· ... 

l • • • • • • , ',, ·, • •·. • • . • _ ' I . , 

Test not performed: 'operator or test personnel· fails to perform a 
required test within the required·period 

iiOD Radioactivity~ contamination: .. comp0neni~ · ·~ysteiii~ or area 'becomes more ~ · .. 

radioactive than desired or expected· · · · :.· 
.~ .. 

OE Temporary modification: · an installation intende4 for: short terni ··us~ .. · .. 
(usually this is for maintenance or-modification of· inst&lied ·'eqlii:Y,. ;.: · 
ment); ,. . .. '· .· 7 ·_, : •. • t ··. 

OF Environmental anomaiy 

OG 

OH 

Airborne release 

Waterborne ~elease 

01 Operator communication 

OJ Operator· incorrect ·acti?n 

OK Procedure or record error .... 
. ~ . .;,, 

.... 

·'. 

·. :' ... ': 

: ~- ~-; : . 

,: I' 

.. 
';!; ~t .· <" !. 
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2. SOURCES OF INFORMATION 

Several sources of information including periodic (annual. quarterly. 
and monthly) NRC publications were used in the review. Some sources con
tained information relative to more than one area within the scope of the 
review. 

2.1- Availability and Capacity Factors 

The availability and capacity factors were either extracted or calcu
lated from data given in the Gray Books• from 1974 through 1981 (the first 
Gray Book was is~ued in May 1974). Prior to 1974. annual or semiannual 
reports were used to compile availability factors only. 

2.2 Forced Reactor Shutdowns and Power Reductions 

Review of the forced power reductions involved checking the following 
sources for accuracy and completeness of details. 

1. Nuclear Power Plant Operating Experience for 19XX. for the years 1973-
1979 (Refs. 4-11). _The report for 1981 has not been published. How
ever. because work on the s~ction on outages in these reports has: 
been performed by -NSIC since 1973. the draft copy of this report for 
1981 was available. 

2. NUREG-0020 series• (Gray.Books). 
3. Annual or semiannual reports of the Dresden 2 plant from the time 

of startup through 1977. For 1977 through 1981. monthly operating 
reports were used because the utilities were no longer required to 
file annual reports. The review of power reductions _involved pri
marily the annual. semiannual. and monthly reports. 

2.3 Reportable Events 

The NSIC computer file of Llms was the primary source of information 
in reviewing reportable events. Material on the NSIC computer file con
sists of the appropriat'e bibliographic material. title. 100-word abstract. 
and keywords. When additional information on the event was needed. the 
original Lim (or equivalent) was consulted by examining (1) those full
sized copies on file at NSIC (for the years 1976-1981); (2) the microfiche 
file of docket material at NSIC; or (3) the appropriate operating report 
(semiannual. annual. or monthly). 

Two computer files on REC~ (a computer retrieval system containing 
-40 data bases operated at ORNL) were used extensively. Printouts were 
obtained from the files for Dresden 2 to provide coverage on many types 
of "docket material." including reportable events. where the licensee may 

"have been in correspondence with~'NRC- [or th·e--'Atomic Energy'· Commission 
(AEC) 1 concerning a particular event. Licensees· are· often requested to 
submit additional information or perform further analysis. Before the 
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LERs came into exis:~ence in the ~id....:197os~ it was not unusual for licens
ees to submit. on their own o.r at the request of NRC or AEC. more than one 
letter transmitting information on a particular event. Thus. these print
outs pr~vided additional sources of information on reportable events. 

Several jpe.cial publications were reviewed to provide details on 
events of s~gnificance.· After further analyses and examination of tli.e 
~oll.Owing _~pub,lic~·tions, details, evaluations, or assessments could b.e · ~ ~. 
found other than those provided in the appropriate NRC-requested transmis.:. 

: . ' ' . . ~ . 
sion. · ; : ' 

1. "Reports to C~ngress ·on Abnormal Occurrences." NUREG-0090 ·series:u~ 
2. "Power Reactor Event Series" (formerly Current Event Serie·s). 

'~ publi~hecf bim~nthly ~Y NRC~ . . 
3 •. "Op~rating Experiences. II a 'section of each issue of the Nuctear. 

Si!zfety jou~nal. ·and. · · . . · · · · 
.. 4. . the publications of NRC'. s Office of ·inspection and Enforcement (IE)', 

·.· sue~ as C?Per~ting experience bulletins~ m bulletions, m circulars; 
. and iE 1~~ormation notice~~ . . . . ' ; . , 

:.O· 

. 2 .4 'Eli.vironmental Events and Releases of Radioactivity. 

Events·of environmental importance were obtained-as a result·of con
ducting .the overall review of the plant's operating ·history. and the 
sources of·-information involve.all types of documents listed.thus far. 

The· data· for radioactivity .-releases were compiled primarily from 
Radioactive Materiats Reteased-[Pom Nuctear P01.r1el' Ftants - Annuczt Repol't 
1977: (Ref. 13) .• This. report presents· year-by-year comparisons. for plants 
in a number of different categories (such as solid, gas. liquid; noble.:· 
gas; and tri·tium). ·Data for 1978 w~re taken from· Radioactive Materi:ats 
Reteased fPom Nuctear P01.r1ep.P1,ants - Annual, Report 19rB (Ref. i4>. Data 
for 1979. 1980. and 1981 were compiled from the annual environmental re
ports·· submitte:d by Dresden 2. · 

·~ . ·: :· -

'" 
" 

· .. · • ~: l 

' j' -. '. I ·~ ~ . . ., ' . -~ 
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3. TECHNICAL APPROACH FOR EVALUATIONS . . 
OF OPERATING HISTORY 

forced shutdowns (and power reductions) and reportable events were 
the two ar.eas focused on in the evaluation of the operating history of 
Dresden 2. Given the large number of both forced shutdowns and report
able events, it was necessary to develop consistent review procedures that 
involved screening and categorizing of both occurrences. After the events 
were screened and categorized, the study then assessed the safety sig
nificance of the. events and analyzed the categories of events for various 
trends and recurring problems. 

The approach in evaluation of operational events (forced shutdowns 
and reporta,ble occurrences) consisted primarily of a three-step process: 
(1) compilation of information on the events, (2) screening of the events 
for significance using selected criteria and guidelines, and (3) evalua
tion of ~he significance and importance of the events from a safety stand
point. · The evaluations were to determine those areas where safety pro
blems existed in terms of systems, equipment, procedures, and human 
error. 

Shutdowns were evaluated against the DBEs found in Chap. 151. of the 
Standard ReviettJ Pl,an." The DBEs are those postulated disturbancls in 
process variables or postulated malfunctions or failures ,of equipment that 
the' plants· are designed to. withstand and that 1 icensees analyze and in
clude in safety analysis reports (SARs). ·The SAR provides the opportunity 
for the.effects of anticipated process disturbances and postulated com
ponent failures to be examined to determine their consequences and to 
evaluate the capability built into the plant to control or accommodate 
such failures and situations (or. to identify the limitations of expected 
performance) • · ' :-,· 

The intent is to organize the transients and accidents considered by 
the 1 icensee and presented in the SAR in a manner that will: .''-· 

', 

1. ensure that a sufficiently broad spectrlDD of initiating events has 
been considered, 

2. categorize the initiating events by type and. expected frequency of 
occurrence so that only the limiting cases in each group need ~o be 
quantitatively analyzed, and 

3. permit the consistent application of specific acceptance criteria for 
each postulated initiating event. 

Each postulated initiating event is to be assigned to one of the following 
categories: 

1. increase in heat removal by the turbine plant, 
2. decrease in heat removal by the turbine plant, 

. 3. decrease in reactor coolant system flow rate, 
4. anomalies in reactivity and power distribution, 
s. increase in reactor coolant inventory, 
6. decrease in reactor coolant inventory, 
7. radl'"oactiv·e rele·a-se from ·a-·subsystem-or component·,- cor 
8. anticipated transients without scram. 

I 

F-21 

,, 



Those shutdowns identifi~d 'ils design-basis initiating events were 
categorized as such. If the sh~tdown was not a DBE. then· it was assigned 
a category from a list developed by NSIC to indicate the nature and type 
of error or failure. The NSIC categories for shutdowns not caused by DBEs 

. were· examined as part of a trends analysis·~ 
Reportable events were screened using the criteria presented in Sect. 

3 .2 and were categorized according to their significance. The information 
collected on the reportable events was used to analyze trends for all re
portable events. both significant and not significant. 

3.1 Significant Shutdowns and Power Reductions 

For the purposes of compiling information and evaluation, power re
ductions were treated in the same manner as forced shutdowns. 

3 .1.1 Criteria for· significant shutdowns and power reductions 

As. indicated previously. the occurrences identified as DBEs were used 
as criteria to categorize and note significant shutdowns. These events 
are listed in Table 3 ~1 at the end of Sect. 3 as they are found in Chap. 
15 of the.Standard Revie~ P'lan. 2 

3.1.2 Use of criteria for determining significant shutdowns and power 
reductions 

Generic design-basis initiating events such as "increase in heat re
moval by the secondary system" or·. ·"decrease in reactor coolant system· n·ow 
rate." were used as primary flags· for reviewing the forced shutdowns (and 
power reductions). Once the generic type of event was id~ntified, the. 
particular initiating event was. determined from the. details assoc;iated 
with .the shutdown. For example.; if the reactor. shuts down because of an 
increase in heat removal because a feedwater regulator v.al ve faile~ open. 
the shutdown is a generic type 1 DBE. Specifically •. base.don .. the .~nit~a.t:... 
ing event (valve failed open). it is a 1.~ DBE - "feedwater system mal- . 
function that results in an increa·se ·in feedwater flow." Some shu~downs 
were readily identifiable as·· specific DBEs. such as tripping· o~. a main. 
coolant pump. a 3 .1 DBE. Once categorized as a DBE •. the shutdown was con
sidered significant regardless of the resulting effect on the plant (be-
c·ause a DBE had been initiated°)'~· · ' ·. '·'; .. ' ·' 

Loss of flow from one feedwater loop was considered sufficient to 
qualify as a 2.7 DBE·- "los-s oY·n:ormal feedwater flow." The 'closure of a 
main steam isolation valv·e· in b~he" loop was considered sufficien't'.' to quai.:.. 
ify as a 2 ;4 DBE - "inadve·rterit cl6sure of niain s-team isolatfon:· valve"s.;" .. ~~ .;-'", ·. :,~ . ~ . ·'··· ..... i;:· 

3.1.3 Non-DBE shutdown and power reduction categorization. 

Those shutdowns that were not DBEs were assigned NSIC categories 
(Table 3.2) to provide more information on the failure or error associated 
with the shutdown. With these categories. more specific types of errors 



and failures could be examined through tabular summaries to focus the re
viewer's attention on problem areas (safety related or not) that were not 
r~vealed by the DBE categories. 
. The causes (Table 1.1) for norDBE sbiitdowns taken from the Gray 

Books are limited and very general, while NS1c· cause categories are more 
specific. Thus,_ as an example, the _number of Gray Book causes noted as 
equipment failure should not be expected to equal those identified as 
equipment failures with the NSIC categories. Other NSIC categories, such 
as component failure, COiJ.ld be classified as an equipment failure if the 
only available designations for cause were those listed in the Gray 
Books. 

3.2 Significant Reportable Events 

3.2.1 Criteria for significant reportable events 

Two groups of criteria were used in determining significant report
able events. The first set of criteria (Table 3.3) indicates those events 
that are definitely significant in terms of safety; they are termed sig- '-' 
nificant. The second set of criteria (Table 3.4) indicates events that ·~ 
may be of potential concern. These events, which might require additional ~ 

information or evaluation to determine their full implication, were noted 
as conditionally significant. 

3.2.2 Use of criteria for determining significant reportable events 

The reportable events were· all reviewed, applying the two sets of 
criteria for significance rather 1 iberally. A number of· significant 
events and conditionally significant events were noted. The events 
initially identified as significant or conditionally significant·. were 
analyzed and evaluated further based on (1) engineering judgment; (2) the 
systems, equipment, or ·-components involved; or (3) whether the safety of 
the plant was compromised. The final evaluation for significance consid-. 
ered whether·~ DBE was initiated or whether· a safety function was compro
mised so-· that the system as· designed could not mitigate the progression of 
events.· ·Thus, the number of events finally categorized as significant was 
reduced considerably by these steps in the review process. 

3.2.3 Reportable events that were not significant 

Those'·repo.rtable events not identJfied as 'significant or conditior 
ally. signif:icant wer.e. categorized as nof significant (with an "N" :in the 
significa~ce col.~n of :the coding sheet~· iii, the appendixes). These events 
and the e~~nts rejected during the addltiohal review step. were further 
reviewed by compiling a tabular slimmary of the syst·ems to detect trends 
and recurring p'i:o~lems ·(Table 1.4 'provides a· l'isting of 'the systems). 

'· 
. :..q . ' . ~ . ~ ·. : -~if • 
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Table 3.1~ Initiating event descriptions for DBEs as listed 
in Chap. 15. Standard Review Plan (Revision 3) 

1. Increase in heat removal by the secondary system 

1.1 Feedwater system malfunction that results in a decrease in 
feedwater tempera.ture · · · 

1.2 Feedwater system malfunction that results. in an increase in feed
water flow 

1.3 ,steam pressure regulator malfunction or failure that results in 
increasing· steam flow . . 

1.4 Inadvertent opening of a steam generator relief or safety valve 
f.s SpectrlDD of. steam system .piping. failures· insid~ and·outside of 

containment in a pressurized-water reactor. (PWR) ·. 
1.6. ·Startup .of idle recirculation pump a· . · . · . ' . 
1.7 Inadvertent opening of bypass resulting in increase in steam a . . . . . .. floW . .. 

2. Decrease in heat removal by the seco11dary system 

2 .1 . Steam: pressure. regul.a~or malfunction or failure that results in 
decreasing steam flow- . 

2 .2 Loss of external electric load 
2.3 Turbine trip. (stop vi.lve closure} 
2 .4 Inadvertent .closure. of -.main. steam isolati,on valves 
2 .S , Los_s of cond.enser v.acuum. 
2.6 Coincident loss of onsite and external (offsite) ac power ~o.the 

station 
2.7 Loss of normal feedwater flow 
2 .8 . Feedwate~ piping br~ak ·. · . 
2 .9 Feedwater system malfunctions that result in an increase. in feed-a . 

water temperature . · . 
, . ' ·.. . , ' 

3. Decrease in reactor coolant system flow rate. 

3 .1 Singh and multiple reactor coola~t pump trips · 
3.2· Boiling-water reactor (BWR) recirculation loop controller mal

function that results in' decreasin.g flow rate 
3.3 Reactor coolant pump shaft s~izure 
3.4 Reactor coolant pump shaft· break 
. ' . 

4. Re~ctivity and ~ower distribution an6malies 

4.1 

4.2 

4 .• 3 

Uncontrolled control rod assembly withdrawal from a subcritical 
or low-power start-up condition (assuming the most Unfavorable 
reactivity conditions of the core and reactor coolant, system). 
including control rod or temporary controi device rem(;yal error 
during refueling 
Uncontrolled control rod assembly withdrawal at the particul~r 
power level .. (assuming .th,e 'mo~t" unfavorabie reactivity' conditions 
of the core and reactor coolant system). that yields the most 

. seveJ:'.e re sul ~s (low power to .full power).· · _ 
Control ro4 maloperation (system malfunction or operator error). 
including maloperati·on of. part length control rods 

., ,, 



. ~: Table 3.1 ·"(continued).~· 

4'A 'Start-up of an inactive· re·actor· coolant loop ·o.:r recirc·urating 
loop at an incorrect temperature"; ' · 

4 .S A .malfunction or failure. of the ft.ow c0ntro1ler in.~. ~WR loop 
.. that results in an 'increased reac'tor' coo~'ant flow r8.te 

4.6 Che~ical and volume control sy;stem .. malfunc.tion that.resµlts in a 
decrease in the boron concentration in.th~ reactor coo~ant'of a 

.PWR . , .. 
4. 7 Inadvertent ioading and op;ration of a, fuel as.se~b~y ,.in an im-

proper position · - · '· 
4 .8 .. Spectrum of rod ejection accidents. in a PW~ 
4.9 Spectrum of'. rod drop,accidents in· a BWR · 

S. Increase in reactor coolant inventory- ·· · 

5 .1 Inadvertent operation of emergency core cooling system .during 
power operation. 

S .2 Chemical and volume control system malfunction (or operator·· . 
. ei::ror). that. increases reactor c.ool.ant invent()ry. 

S .3 A number of BWR transients, incl udi~g it.ems 1.2. and .2 .~~ .6 

6. Decrease in reactor coolant inventory 

.. 

6.1 

6.2 

6.3 
6.4 

6.s 

6.6 

Inadvertent opening of a pressur.izer safetY. or relief valve in 
either a PWR or a BWR . . . _ 
.Break in instrument line.or other .. lines from reactor coolant 

' ... . . . ' ' -~ ' .. -·' 
pressure boundary that penetrate containment 
Steam generator tube failure. , . . . ., ;. 
Spectrum of BWR steam system piping fai;l ures olitside ·of: contain-
ment. ·. --· __ '/-:. , · · ' 
Loss-of-coolant accidents resulting from ~}>.e spectrum .?,f postu-
lated piping breaks within the reactor coolant pressure boundary, 
including steam line breaks inside .of:'contaimnent. in a' BWR ·' · 
A number of.:B\Vt transients, in<!luding i~ems 1.~ •. -2.7, .. an.d 2.8 

'. - . . .. - . - .. 

• • " • ' • ~ • • • • ... ' ... • • ; ~· 1' •• ~-. -:·' 

7.1 Radioactive gas waste system,leak,()r failure 
7 .2 Radioactive 1 iquid waste system· leak or: fail lire·. 
7 .3 Postulated radioactive rei~a~e ~ · d~e tc)·'1 i.quid ... t.ank f aii ure·~ 
7 .4 Design basis fuel handling' accicie'nis in the· containment and·· spent 

. -Juel storage b:ni~di,ngs ,,, . .... · . ,. _. 
,7 .S .. ~P~J!.t f11e.i cask,.dro,p acciden~s ·r :"·:. . . , . , .. · .. · 

8. Ail'Hcipafed: transients without scrim ·· '- ·' : l 

' .' • ~': ' ·,., . . -.t· . · I. • ·. ~ '.' .. '\ . ' ~. . .. · .. ~ . ;. .:: 

8.1 Inadvertent control rod withdrawal 
<;~. ··?-· ,-. ,.1:,.~-~ ~ <>,f f e.~dw a t~.:I'." -; , :r ., . " :: .. ~.: .i. , ... .... ' .. . ·:. ~· ~ . ~ .. 

;::·'.-~.}-L()SS-,Of ac:JX>W~J'.'.· ··~:" ..... --;·r~ ;, 
8.4 L~s~ of ,electJ'.'ical load ._ ';'.::·~} ·;:!.;;":•.;,:<; 

• ii • • ..:: 

8.S Loss of condenser.vacuum ,;-:- ,:;,,'V .... ;, ... :· .. ·:!' 

, ,:·::8.6~ TurJ:>i~er:trip .. · ·.,,, _: :--.';: "" . 
8.7 Closure· of ~in steam line is.ola~i()nvalv~s 

.I•·-· •.• 

aThe.se fn:i tiating event.a ·were added for BwRs to -be. more specific than 
DBE events 5.3 and 6.6. 



Table 3.2. NSIC event categories for non-DBE shutdowns 

N 1.Q F.quipm~nt failure 
N 1.1 Failure on dema~c! under operating conditions 

N 1.1.1 Design error 
N 1.1.2 Fabrication error 
N 1.1.3 Installation error 
N 1.1.4 End of design life/inherent failure/ran~om failure 

N-1.2 Failure'· on demand tinder test conditions 
N 1.2.1 Design error 
N 1.2.2 Fabrication error 
N 1.2.3 Installation error 
N 1.2.4 End of design life/inherent failure/random 

failure 

N 2.0 Instrumentation and control anomalies 
N 2.1 
N 2.2 
N 2.3 
N 2.4 
N 2.5 

Hardware failure 
Power supply problem 
Setpoint drift 
Spurious signal 
Design inadequacy (system required to function outside de-_ 
sign _spe~~fications 

N 3 .O Non-DBE. reductions in coolant inventory (leaks) 
N 3 .1: ,In primary -system 
N 3.2 In secondary system and auxiliaries 

N 4 .O - -J?ud/ cl adding ·failure (densif ication, swelling, failed fuel 
elements as' indicated by elevated coolant activity) 

N S.O Maintenance error 
N s·.1 Failure to repair component/equipment/system 
N S.2 Calibration error 

N 6 .O Operator error 
N 6.1 Incorrect action (based on correct understanding on the 

part of the operator and proper procedures. the operator 
turned the wrong switch or valve - incorrect action) 

N 6.2 Action on misunderstanding.(based on proper procedures and 
improper understanding or misinterpretation on the 
operator's part of what was to be done - incorrect action) 

N 6 .3 Inadvertent action (purpose and action not related, for 
example, bumping against a switch or instrument cabinet) 

N 7.0 Procedural/administrative error (incorrect operating or testing 
procedures, incorrect analysis of an event - failure to consider 
certain conditions in analysis) 

N 8.0 Regulatory restriction 
N- 8 .1 Notice or" generic event 
N 8.2 Notice of violation 
N 8 .3 Backfit/reanalysis 
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Table 3.2 (continued) 

N 9 .o External events 
N 9.1 Human induced (sabotage, plane crashes into transformer) 
N 9.2 Environment induced (tornadd;'·severe weath~t, floods, 

earthquake) 
· ... 

N 10 .O Enviro1µ11ental operating constraint as set forth in Technical 
Specifications 

v·· 

( : 

·.·'' .. 
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Table 3 .3. Reportable event criteria - significant 

Category of 
significance 

Sl 

S2 

S3 
. , 84' .... 

SS 

S6 

S7 -

SS 

S9 

· Event 1escription · 

':>·· 
Two or more failures occur in redundant systems during the 

- " same ev.ent 

Two or ·mo:re failures due .to a common :cause :occur during the 
same event 

Three or more failures occur during the same event 

Component failure's ·occur 'that would have easily escaped 
detection by testing or :examination. 

Air event proceeds in a way significantly different from 
what would be expected · 

An e\rent or operating condition occur.s·;th_at is not envel-
oped by the plant design bases , . 

An· event' 'occurs .that' ·could have ·b'een ~ greater threat to 
plant safety with (1) different plant~conditions. (2) the 
adven~ ~f. ano~hef _ c~edible occufr~,nce •. or. (3) a different 
progression of occurre~ce~ 

Administrative. procedural. or operational errors ar.e com
mitted. that resul t~d.- fr.om a .. f,lµldame.ntal ~isun_d~rstan~in~ 
of plant performance or safety requirements 

Other (explain) 
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Table 3.4. Reportable event criteria - conditionally significant 

Category of 
conditional Event description 
significance 

Cl 

C2 

C3 

cs 

C6 

C7 

C8· 

A. single failure occurs in a nonredundant. system 

Two apparently unrelated failures occur during the same 
event 

A problem J;esul ts in an off site radiation release oz:: ex-
posure to personnel · · 

A design. or manufacturing d,eficiency is identified as· the 
cause of a failure· or potential fail~e . 

A.problem results in a long outage or. major.equipment 
damage 

An engineering .safety. feature -actuation occurs during an 
event 

A particular occurrence·is ·recognized as having ac signif
icant recurrence.rate 

, ~tl!.er (_explain).· 
·.· ·'"''· 

, ? 

/, . ,. 
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4. OPERATING EXPERIBNCE REVIBW OF DRESDEN 2 

4.1 Summary of Operational Events of Safety Importance 

The operational history of Dresden 2 has been reviewed to indicate 
those areas of plant performance that have compromised plant safety. The 
review included a detailed examination of plant shutdowns. power reduc
tions. reportable events. and special environmental impacts. The criteria 
used to show degradations in plant safety were (1) events that initiated a 
DBE and (2) events that compromised safety functions designed to mitigate 
the.propagation of the initiating events. 

Shutdowns and power reductions indicated the number and types of DBEs 
entered. The reportable events and special environmental impacts .indi
cated the number of times each engineered safety function was compromised. 
The results of the analyses identified 68 DBEs entered. Additionally. 
four events were identified where loss of safety system function occurred 
in engineered safety features. 

4.2 General Plant Description 

Dresden Unit 2 is a single cycle boiling water reactor (BWR) owned by 
Commonwealth Edison Company and located in Gooselake Township. Grundy 
County. Illinois. The nearest city. at a distance of 11 miles. is Daven
port. Iowa. The population within 30 miles is 430.000 and is 670.000 
within SO miles. The net maximum dependable capacity is 794 MWe except 
during the period when plant capability is limited by the condenser water 
cooling facility's ambient temperature. normally July and August. During 
that period. net maximum dependable capacity is 772 MWe. The nuclear 
steam supply system is a BWR cla.ss. 3 utilizing a Mark 1 containment and 
was manufactured by the General Electric Company. The architect engineer 
was Sargent and Lundy. and the co~structor was United Engineers and Con
structors. The condenser cooling method is of the once through type with 
the source of cooling water being the Dresden 2 unit cooling lake with use 
of the Kankakee River in accordance with the limitations specified by 
NPDES Permit No. IL0002224; The plant is subject to License No. DPR-19. 
issued December 22. 1969. pursuant to Docket No. S0-237. The date of 
initial reactor criticality was January 7. 1970. and commercial operation 
began June 9. 1972. 

4.3 Availability and Capacity Factors 

Table 4.1 contains the availability and capacity factors for Dresden 
2. Dresden 2 began commercial operation on June 9. 1972. The reactor 
availability in the period from 1972 through 1981 was above 70'li except for 
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Table 4.1 Dresden ~ availability and capacity factors 

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 Cumulative 

.. 
Reactor availability 44.5 69.3 62.5 90.8 66.8 57.8 78.3 73.5 . 96 .3 83.2 95.6 .62.8 77.1 

.. 
Unit avail abii' i ty 34.0 65.0 59.8 87.6 64~1 55.1 .. 75.9 71.9 94.2 81.6 93.3 6oa 73.3 

Unit 
. a 

capacity (MDC) NDb ND ND. ND ND 42.3 64.5 52.2 84.4 73.0 67.6 50.4 57.0 
-n Unit 0 22.4 37.3 45.2 70.8 48.2 41.2 61.6 50.8 65.7 I capacity (DER) 82.0 71.0 49.0 55.4 
w 
N 

aMDC = maximum dependable capacity. 
b . 

ND = no data. 

"DER = d~sign electrical; rating.· 

.-, 

--;.; 
. ' 



four years: 1972, 1974, 197S, and 19~1. Leaks,. pipe cracks, valve fail
ures, and other problems accounted for lower availabilities in these 
years. In the ten years of commercial operation, the reactor availabil
ity has averaged 77.1%. Unit availability and unit capacity (DER) during 
this ten-year period have averaged 73.3% and S7.0CI., respectively. Unit 
capacity (MDC) was not available in the years prior to 197S. During the 
period of 197S through 1981, unit capacity :(MDC) averaged SS .4«K>. 

4.4 Review of Forced Reactor Shutdowns 
and Forced Power Reductions 

Tables A.1.1 through A.1.12 in Appe_ndix A provide a comprehensive 
summary of information concerning shutdown and power reductions at Dresden 
2. Tables 4.2 and 4.3 summarize Tables A.1.1 through A.1.12 for forced 
shutdowns and power reductions, respectively. The duration of the event 
is rounded to the nearest hour for a forced outage or zero for a power 
reduction. The power (%) at the beginning .of _the event was approximated 
from the average daily power charts if no specific value was available. 

There were 188 forced outages and 18 reported power reductions for 
the twelve-year reporting period 1970 through 1981 with an average of 16 ' . . - . 
forced outages per year. The average time .. the plant was shut down due to 
these occurrences was 893 h/year. Approximately one~third of the occur
rences were identified as DBE-initiating events .. as defined in Sect. 3. 

4 .4 ~1 Yearly summaries for Dresden 2 

On January 7, 1970, at 0122, the Dresden·2,BWR achieved initial crit
ical :i. ty and startup power testing began. The generator was first synchro
nized to the grid on April 13. Approximat.ely 20% of- the total number of 
37 forced outages/power reductions during the review. period covered (1970-
1981) occurred the first year. These accounted for 2.890 h or 27% of the 
total hours of forced downtime. Eleven .of· thes·e 37 events are events that 
one would normally expect during the very early operation. Most of these 
shutdowns were associated with the reactor trip system. Six of.the 37 
events represented unnecessary challenges to th.e reactor protection and 
safety systems where instrument technicians, mechanics, and maintenance 
personnel introduced false or spurious signals. Most of these events in-
volved the feedwater sy·stem. ,. 

A significant even.t occurred on June S iilvol ving an unscheduled blow-. 
down. This outage lasted 59 days and accounted for one-half of the forced 
outag~ time for 1970. More details on th f's event are in the section on 
repor~able events (Sec~~. 4.s:2.3).: ,-., .. i 

Pther forced outage s/p01rer reducti?ns: ofj interest were: 
March 30: First c.ondenser ·tube ·leak encountered accounting for 137 h . ~ 

forced downtime. " 
I 
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Table 4.2. Dresden 2 forced shutdown sUIDlll8ry 

1970 1971 1972 1973 1974 1975 1976 1977 1978 , 1979 1980 1981 Total 

I. Forced shutdowns 

l. Total number 37 20 21 18 12 14 12 9 12 10 13 10 188 

2. Total hours down 2890 486 129.2 808 1508 588 438 706 512 470 588 432 10718 

3. Cause a 

A. Equipment failure 22(2586) 5(56) 13( 433) 7(108) 10(1165) 8( 276) 8(158) 5(135) 7( 378) 5( 190) 8(464) 9(429) 107(6378) 
B. Maintenance or testing 6(216) 9(371) 6(851,) 6(355) 4( 249) 3(159) 2(533) 1(54) 1(8) 38(2799) 
D. Regulatory restriction 2( 332) 1(183) l( 63) 4(578) 
E. Operator Jraining/ 

License exam 
F. Administrative 1(27) 1(27) 
G. Operational error 9(88) 6(59) 2( 5) 3(13) 2(343) 2(63) 1(121) 2( 38) 2(60) 3(43) 3(53) 35(886) 
H. Other 2(47) 1(3) 3(50) 

4. Shutdown method 
l. Manual 8 8 10 9 10 10 2 3 4 6 l 4 74 
2. Manuel scram 3 l 3 5 l 13 
3. Automatic scram 26 12 11 9 2 3' 5 5 8 4 7 4 96 
4. Other 2 l l 4 

II. ·Total number of DBE related 19( 207 4) 7(48) 8(64) 6( 41) l( 12) 1(66) 5(108) 2( 39) 5(98) 2(27) 5( 27 4) 3( 124) 64(2975) 
shutdowns (These are included 
in Totals of Part I) 

"Tl 
I 

w Table 4.2. (Cont.) 
~ 

1970 1971 1972" 1973 1974 1975 1976 1977 1978 1979 1980 1981 Total 

III. System involved 
l. Reactivity control system 

(RB) 3 3 10 
2. Coolant recirculation sys-

tems and cont role (CB) 2 2 3 3 ·1 3 2 4 22 
3. Hain stream systems and 

controls (CC) 2 6 3 2 17 
4. Hain steam isolation sys-

tem and controls (CD) 2 2 l l - 7 
5. Feedwater systems and con-

trols (CH) :6 l • ,, 5 2 17 
6. Containment combust~ble 

gas control syste"",' and 
cont role (SE) 2 2 

7. High pressure safety injec-
t ion syst'em (SF-C) 2 l 3 

8. Core spray system (SF-D) , l 
9. Other engineered' safety 

feature systems and con- '• t role (SH) , 2 -, l 4 
10. Reactor trip systems· (IA) 9 2. ' - -1 3 19 
11. Other ins;rument systems 

required for safety (IE) l , , ' 2 4 



,, 
I 
w 
U'1 

.I! 
·i 

" " 

1970 

12. Offeite power. (EA) 
13. AC onsite power (~B) 3 
14. Compressed air systemS: (PA) 1 
15. Chemical. volume control, 

and liquid poison systems 
(PC) 

16. Air conditioning, heating, 
cooling, and vent Uation 
systems (AA) 

17. Turbine-generators and con-
trols (HA) 3 

18. Hain""11team supp~y system 
(HB) 

19. Hain condenser systems (HC) 4 
20. Gaseous radioactive l.iaste 

mnagement .systems. '(MB) 
21. Unknown 
22. Onsite systems and controls 

(ED) 

8 Number of hours associated with cause 

Table 4.2. (Cont.) 

1971 1972 1973 1974 1975 1976 197·7 1978 1979 198oi;~ 1981 Total· 

1 1 
.1 6 

4 1 10 

2 

2 10 4 3 . 7 3 3 2 39 

3 2 7 
2 2 2 12 

2 
1 
1 

of slrutdown is ._in parentheses. 



-~·> ,•• 
.. · 

\' 

'·· 

I .. Power reductions· 

1. .. T~~a1 number· 

2'; .. Caus'~ , · ... 
::A;-.· Equ~piient faU ure 

::1 

.· 

... :· 

Table 4 .3 Dr'esden· 2 forc·ed power reduction ~11111111ary 

1970 1971 1972 1973 1974. . 1975. 1976. 1'971 

O· 1 4 7 

i ~· 2 7 
· B. Maintenance or test ins '·· 
,;D.: Regulatory re.striCtion 

1 

E.· Operator training/license exam 
F. Administra.tiv.e · · 

·a.· Operational error' 
H. Other 

3 ~ System involved 
. 1. Coolant re·circulation (CB) 
I - • ' , ' 

2. Kain steam isolation. (CD) 
· .3 ;" Feechrater (CH) 

4.' '.'furbine-generators (.HA). 
5. Main steam supply (BB) 

··6 i, ·l!ain condenser (_RC) 

4; ''. Tota'l number of D~Es 
related power reductions 
'<included in totals of 
Part I) ... 

.1 

' ' 

1 

2 

1 

2-

1 
1 

1 

1978 

2 

1 
1 

1 
1 

1979 

4 

.4 

.3 

1 

1 

1980 1981· · Total 

18 

15 
2 

1 

10 
1 
2 
~ 
1 
2 

4 



May 14: Both feedwater pumps tripped resulting in a total. loss of 
feedwater. 

October 13: Another condenser tube leak accounting for 244 h of 
forced downtime this year. 

November 14: Both reactor feedwater pumps repaired and five~control 
rod drives (CRDs) replaced accounting for 110 h of forced downtime. 

December 7: After ~rying to repair _the main .transformer twice on 
September 23 and September 24 •.. the main transformer finally fail ed. and 
required 465 h to replace. 

The st.art up .power test pro gr~ was finally; completed on J~nuary. 28 
when the unit load was increased. to. full.,power. The first refueling out
age began February 26. There were 20 forced outage~ accounting for 486 h 
of forced downtime.· There were six events involving operator error which 
are be discussed as part of the trends ~nalysis in Sect. 4.4.4. · 

Several new problems were encountered this year. ~irst. d~fective 

fuel and of•f-gas release rates prevented the unit from operating a~ full 
power. Sec·ond, 2()11, of the forced shutdowns for 1971 accounting for l.. 70 h 
of forced downtime were due to moisture separator _'problems in· the turbine. 
Most of the trips associated with the mois~ure separator problems were due 
to spurious levels signals. It was. finally. determined that. vibration was 
causing th~ mercury switches. in the moisture separatoi::. level sensor to 
trip. These switches were repiaced,with snap-action.switches. A time
delay was ~lso installed.into.the trip circuit. Very few problems with 
this system have been encountered since then. . . 

Problems with compressed air to the valve operators of main steam 
isolation valves (MSIV) accounted for 201i of the shutdowns and. for 93 h of 
forced dow~time. The MSIVs are designed to fail closed on loss of pneu
matic pressure to the valve· operator •. This problem continued to plague 
Dresden 2 throughout its operating history. 

Forced outages/power reductions of interest are: 
June 7: Shutdown for 122 h to modify the turbine .. moisture separator 

baf~le. 
June 14: Shutdown to investigate high levels,occurring in the scram 

discharge volume which woul~ have the potential .to restrict the c~pability 
of the reactor to scram. . 

July 20: . IJ. par1;i~l sc1:am., occur.red 'during testiJ!.g of main. steam. line 
radiation monitors. A load. reductio~ ·and pre!>sure .transient _folJowed •. 
This event :is·typicd Qf several for.ce'.d outages at Dresden 2 in. th~t· they 
occurred during_ some type ·of testing.p_roc:edure and are discussed as part 
cf the tre~ds a.~ly~i/.in-:se~t. 4d.4:.~."- ', . 

.. I ·:. , .··. .. .· . ,. . \· .. ·. ~ . ' ~ ~~ . · . 
. · ;· ,.., 

'· ,. j :-_ 

: - s .. ,.J.. • • ~ ••• !.- ; r 
~- ' . : . . ; i ~ ' -;~ ,-·. ·~.: . :~·~ ,'?:· - ·~ 

The seco:Di" refueltn'g:.·ou~age .. began~ February'l9. Dresden 2 began com
mercial oper~fi·o~ on June. 9 .• ··There were 2f f:()rced outages accounting for 
1292 h of downtime dul:ing.'.1'972 •. · The-:niaJorlty .. of thi_s forced downtime (853 
h or 66!i) was due to flow re!!trictor probl~ms in the main steam line .• 
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Th.is event is discussed in more detail in the reportable events section 
(Sect. 4.5 .1.2 .2). Two new problems surfaced this year which have .re
cured in subsequent years. The first problem concerned oil leaks in the 
turbine electrohydraulic control (EHC) system. One-fifth of the outages 
this year were due to these problems. The second problem concerned oil 
and seal leaks in the recirculation pumps. These accounted for 292 h of 
the forced downtime. 

Other shutdowns of interest are: 
June. 12: Third major outage due to condenser tube leaks lasting only 

42 h. 
July 17: Recirculation pump seal leaks accounted for. 98 h of down

time. 
September 7 and October 14: Main steam line flow restrictor problem 

and repair accounted for 853 h (66%) of downtime. 
December 22: Recirculation pump seals leak accounted for 194 h of .. 

downtime. 

.. 
There were 18 forced outages accounting for 808 h of downtime. The 

unit was shut down on March 25 for modification of the off-gas system for 
211 h (26%). During this outage. an explosion occurr~d in the off-gas 
system when a welder came across an unvented hydrogen bubble in the sys- .' 
tem. Regulatory requirements forced the unit to shut down on August 2 and 
October 5 for inspection of snubbers for a total of 332 h (41%) of down
time. 

A new problem also occurred during this year. Low reactor water 
level occurred four times as a. result of problems "ith feedwater regulat- · 
ing valves. This has subsequently become a recurring problem.. Three out
ages were ·due to oil or seal leaks on the recirculat.ion pumps. Again • 

. another outage was due to problems associate.d with the compressed air sup
ply to a MSIV. 

Th.ere were twelve forced shutdowns. yet the downtime was 1.~08 h which 
was the second highest total from the standpoint of forced _outages .in 
Dresden's operating history. _ . :;' 

On February 12. the unit shut down for 144 h to replace a feedwater 
check. valve seal and· two recirculation pump seals. On February 18. while 
bringing the unit back on line. the turbine generator turning gear was 
damaged requiring 329 h to repair. On August 22. problems wer,e .experi
enced with an uncoupling of a co~ple of control rods resulting .in 11~ _h of 
downtime. On.September 12. cracks were found:. in recirclJ:lation system-,pii;)
ing. The unit remained shut down for 24 d correcting this ,problem. ·A, .. 
more thorough discussion is provided in the reportable ~vents ·seciion 
(Sect. 4~5.2.1) on the cracks in the ·recirculation system piping. On "' 
October 19. a ba"l recirculation pump seal had to be replaced~ The .11Jlh 
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was down 99 h. The third refueling outage began in early November. Thus, 
forced outages due to recirculation pump seals, oil leaks, and feedwater 
valves continued to recur. 

The year commenced with a continuation of the refueling outage began 
the year before. There were 14 forced outages accounting for 588 h down
time and one power reduction. On May 23 the unit was shut down for 66 h 
due to main steam isolation valve closure resulting from a faulty switch. 
The internals of the switch had inadvertently been left out and the switch 
was repaired. In connection with this shutdown, the unit was having prob
lems with electromatic relief valves. The valves failed to open due to 
the mechanical operating arms having too much clearance between cap·screw 
and pilot valve steam. 

On June ·13 the unit again shut down for 85 h due to problems with two 
electromatic relief valves when the valves failed to operate. They were 
overhauled and cleaned, new rings were installed, and they were put back 
into service. On September 24, another required inspection of snubbers 
took place resulting in 93 h downtime. On October 8, cra·cks were found in 
the nitrogen inerting piping with repairs requiring 126 h. Almost one~ 
third of the outages for 1975 were due_ to oil leaks in the turbine EHC 
system. 

Dresden 2 experienced 12 forced shutdowns totaling 438 h and four 
forced power reductions during 1976. The. fourth refueling outage began 
March 14. During the refueling outage, fatigue failure of welds on most 
of the jet pump assemblies was discovered and repaired. The unit shut 
down on May 19, when an accidental boron injection occurred while starting 
up shortly after the refueling outage was completed. The unit remained . 
shut down for 121 h. On June 25 and November 13, maintenance and repair 
were performed on the TIP machines accounting for 135 h of downtime. Two 
outages were required to.repair turbine EHC oil leaks, one outage to re-. 
pair turbine control valves, one outage and two P<>wer reductions to repair 
recirculating pump oil and seal leaks, aµd two outages to perform mainte
nance on feedwater regulating valves~ 

The fifth refueling outage was conducted this year beginning Septem
ber 10. From November 23, this outage was declared to be a forced mainte- · · 
nance outage since refueling h.ad been completed, but maintenance had not 
been completed. This forced outage accounted for 428 h of the year's 

· total downtime of 706 h. There were only nine ·forced outages while there 
were seven forced· power reductions; Recirculating pump seal and oil prob
lems accounted Ior two of the outages and four of the power reductions. 
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· For 1978, 12 forced- outages required 512. h-of downtime, and two· power 
reductions were required. On May 20, the unit-went down due to condenser 
tube leakage and remained down for 76 h. · On August .1, a bonnet leak on · 
one of the recirculation pumps ·forced the· unit ·to remain down for 17.9 h •. ~ · 
The unit shut down for 27 hon June 25-because-of a generator load rejec~ 

· tion due to a phase mismatch during a severe storm. On July 28, a con-· 
tractor crew dug into an instrument air line leading to the fil tei"' build
ing. This shut down the reactor for 20 h. On July 29, an operat'or, ·by · 
using a walkie-talkie in the auxiliary electric room, caused .the turbine 
12'Ki overspeed circuit to trip. One forced shutdown· and one. power .. reduc-, 
tion were attributable to· brush repl_acements on a recir.:iulation pump 
motor/generator (M/G) set and to a trip of the lubrication oil pump, re
spectively. 

· .. 

The sixth refueling outage began. March 17. During 1979, there were. 
ten forced outages· requiring the unit. to be .shut, down. for 470 J:t, and four 
power reductions. The only major ouhge involved a. -required inspection of 
snubb·ers on October 13 for 183 h. TIP ·machines required- maintenance 
twice. Two power reductions were due to problems with recirculation.· 
pumps. There was one inadvertent closure of an MSIV. Two of the outages 
were :due to operator errors. ·The first involved the feedwater system, 
and the second the reactor trip system. These are discussed as· part of 
the trends analysis in Sect. 4~4~4; · 

Thirteen .forced outages totaling -588 h occurred in 1980. ·.On May 12, 
the unit went ·down for 145 h. to replace. recirculation pnmp seals. On. July 

· 26, the unit was required to shut d.own.,to verify . the CRD. system· accounting 
for 63 h~ On O~tober 9, an EHC pump malfunctioned~ . The unit w;as. down _84 
h, because of HPCI problems preventing startup• On September 23, leakage 
from turbine hood accounted for 78 h downtime while moisture in the_ tur
bine vibration meter required ·the unit to shut down on· December· 2 for 73· 
h. There was one forced outage attributable to i:ecircula ti.on p-Qmp pro.b-;· 
leins. There were three outage"s due to. operational error: one dealt·:With 
the feedwater instrument rack while t~e other two involved inadvertent 
ciosure of MSIVs. 

Dresden 2 e~perienced 10 forced shutdowns in 1981 resul~ing in a 
tptal ·qf 432 h of downtime.· . The.· turbine was :manually tripped due to ·a 
generator ground on May· 12 and then was· down f-C>r: 12 h~ On.June 13 :a:· 
lightning· strike'- created electrical. di~turbances resUl ting in an autopi.atic 
scram· and subsequent shutdown for SO h. Problem·s were enc()_unt"ered'.wit~ 
recirculation pump 2B on June 30, July 15, · and, August 15. · ·The· June 3ff: 
event 'involved a manual trip of the reactor-after the recirculation pnmp 
tripped while an operator was adjusting· the· flow. ·On July 15,· the r·eactor 
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was manually scrammed to perform repairs on the recirculation pump 2B. · ,: 
The third recirculation pump event required a shutdown to perform repairs 
_on the 2B recirculation oil pump. Mechanical problems were _encountered on 
Se.pt ember 21 wi.th the circuitry 9f the turbine stop vai ve s. The unit was 
shut down for 99 h on November .. 3 to replace a recirculation pump· seal. 
Two low reactor: water leyel scrams were experienced on December 3 and 12., 
.resulting_in shutd~ns of.17 and 75 h, r,espectively. The final shutdown· 
for 198i occurred on December 24. · While· performing safety relief oper-;, 
ability s~veillance, 2B. safety relief valve failed to open •. The HPCI, was 
inope~able and the reactor was shut down. 

4 .4~2 Forced shutdowns and· forced oower reductions 
caused by DBE initiating events 

t > 

Through 1981, Dresden 2 experienced 188 forced shutdowns of· which 64 
were identifiable as DBE initiating events. Dresden 2 experienced 18 
power reductions with 4 identifiable as DBE initiating events for a tohl 
of 68 (Table 4.4). The DBEs accounted for 2975 h of downtime (28% of 
total hours shut down) and for 34" o'f the total number of forced shut
downs. One DBE accounted for 1417 h or one-half of the hours due to DBE 
initiating events. ·Excluding· this one event, the DBE 1ni ti a ting. events · 
accounted for one-third of the total number of shutdowns for a "downtime' of 
1558 h~ ,, 

. J .. ·. 

4."4-.2.l ·DBE Category 1 - increase in heat removal. Eleven events: 
were ·identified as DBE Section 1 events. Seven of the eleven were opera..;.. 
tional errors made by either operators, instrument technicians, mechan·t~s, 
or maintenance personnel. Six of these seven involved the feedwater sys-. ' ,-· 
tem. ~. ~ 

4:~4 .2 .1.1:. Dl .2-feedwater system malfunctions resulting in an in-
: crease in feedwater flow. Three (4/16/70, 5/21/70, and 5/28/70) of the'· 
eight events were caused by test engineers or instrument mechanics intr~ 
ducing ·a· spurious signal into the system. ·Three a·ddi tional events · 
(9/11/70, 9/10/'71, and 9/29/73) were due to flow or level spikes occurring 
as a·· result of· operator error. On August 28, 1970, a feedwater control . 
v'a'lve· ·stuck o·pen. On September 19, 1976, ·a biown fuse in the feedwater · 
iegulating"valve control circuit resulted in increase in feedwater flow'.· 

. . ·~ . 

4 A .2 .L2 · Dl.6 - sta'rtup of idle. rec:lrculation pump. The one DL~ 
event occurred on March 24, 1970 when an idle recirculation p·ump was 
started, an IRM trip occurred due to cold water addition resulting from., 
the pump startup. 

'4 ~4 .2".1'.3 · · Dl. 7 - inadvertent opening of bypass valves resulting in 
an "increue ;in ·steam' flow.· There we're two; events of· this type.' On Aprii 
27, 1970, 'a ·test engineer· accidentally 'intr'oduced a signal into a pressure 

. re·gula·tor;'.caasing a step 'de"crease. in setpbint •. This resulted in. the· by~·. 
pass valves· 1ope'ning and a'ii'' fncrease in steam floW. The second event ·oc
cuif'ed ;on June 5, 1970, which is reported. in the reportable events section 
(Secit. 4.5.2.3). . 
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Table 4:4 Dr.esden 2 DBE initiating ·event summary 

DBE 
Category 1970 1971 1972 ~973 1974 1975 1976 1977 19.78 1979 1980 1981 Total 

Feedwator system malfunctions Dl,2 s 1 1 1 8 
that result .in an increase in 
feedwater ·flow 

St~rtup of .. idle recircul'ation Dl,6 1 1 
pump 

Ina_dverto'nt opening of bypass Dl.7 2 , 2 ,_ .. 
val vos re sul ti_ng in an in-
crease in steam flow ~ .. 

-ri ·Loss of external electric. load D2.2 3 1 1 s 
I 

+::-
Turbine trip D2.3 4 ·4 i 4 2 1 20 .N 3· 1 

· Inadvllrtent closure of M8iVs i D2.4'. 1 1 2 1 1 1 ·,.. 1. 1 9 

Lois of .. condenser vacuum D1.s: 2 1 
' 

1 1 ·2 7 

toss of normal <!eedwater :flow D2 .• 7 2 4 1 1 1 1 10. 
.... t .. .. ·--
Single: and·mul tiph -'re;ctor. D3.1 2. .... 1 ·3' 
coolant pump trips ; 

Con_tiol ··~od m.aloperatic;)n D4.3 i 
,·,· 1 

. ' . 
-slife~y Inadverten~ opeD.ing of : D6.1· 1 i ,. ... 2 

. rel iof. val:v.e' 
;• 

· Totii'l ', 
., .. , 

-· . - :. /' .. ~.9. 7 8 ·6 i. i 7 3 .··;, s .. .3 5 .~ 68 .. 
0 ' • ... 

' i • .. --, • 
' . •.;. r 

.; .. '· 

;'•' 
•-. !, ,,.,, 

'"t .. .. 
I 

!n '.,» 
:··--: .-; ' - ~ ':::t. 

"' 
~,. 
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4 .4 .2 .2 ·DBE category 2 - decrease in heat removal. .Forty-nine 
events are categorized.into this section. Thirteen of these 49 (27~) were 
connected with operational error by· operators, instrument technicians, 
mechanics, .. or ma'.1ntenance people. Four of these were associated with tur
bine trips, five with inadvertent MSIV closure, one with low condenser 
vacuum~ one with feedwater system, one with control rod operation, and one 
with load rejection. 

4.4.2.2.1 D2.2 - loss of external electric load. On June 22, 1972, 
EHC oil pressure oscillation occurred during turbine surveiilance. This 
resulted in the low EHC oil pressure sensors at the turbine control valves 
causing the "load reject" relays to operate. 

On August 6, 1972, low EHC oil pressure caused a load reject scram. 
On December 12, 1972·, a spurious generator trip resulted from the loss of 

. field. On June ·25,. 1979, ·a generator load rejection occurred due to phase 
mismatching d-i:iring a severe storm. On June 6, 1979, a transformer in gen
erator field control failed resulting in a load reduction. 

Thus, two of the load rejections were attributable to low FBC oil 
pressure with,one of these due to operational error. 

4.4~2.2·.2 D2.3 - turbine trio. J;l'our of the twenty events (6-·1-lO, 
7-2-71, 7-19-71, 7-29-78) are attributable to operational error which will 
be dhcussed later in. Sect. 4 .4 .4 on trends. Six of these events Ci0-10-
70, 6-7-71, · 6~14-71~ 8-20-72:; 3-16-77, 6-27-:76) were attributable to spur
ious mois~ure·· sepl!rator Jevel signals, It was discovered that vibration 
was causing the ,mercury &Witches· to trip, and they were replaced with sn:ap 
action swltches and"a de.lay on.the trip circuit which successfully cor-
rected the· pi.oblem•. . . 

On 5-23-70~ a se~sor ·failed causing~stop valve closure. On 1-1-78, a 
faulty switch; on a test· circuit tripped the reactor from stop valve clo
sure, Four ~f the events (6-16-72, 8-17-72, 2-9-78, 2-10-79) were refer
enced as· ,stop. v:alve closure wHh no other iiiformation provided. These. are 
considered a~ spurious sijnals. · · · 

On· 12".'"02'~80, · m~istu~e :i,n the turbine vibration meter caused a turbi.ne 
trip on stop valve closure. On 10-9-80, an FBC electri9al pump malfunc
tioned causing 'stop valve closure, On May 12, 1981, a generator ground. 
resulted in manually·: tripping the' turbine. 

· Of the twenty· events, one can be considered as .a major event from 
an economic P.oint ·Of view, In the fall of 1970, the main transformer was 
leaking oil, · The unit shut down twice for ·repairs of the main trans
former, Finally; on December 7; 1970, the ·main transformer failed com-:
pletely causi'ng a generat~r and turbine trip. The unit remained down 
465 h, ., 

4 .4 .2 .2 ::3 D2 ;4 inadvertent closure of main steam isolation 
valves, There were nine events categorized in this section. Three of the 
nine· (S-19~7(), 5-:-23.-7.2-, · l_i-~4-80) were clue ,-to operational error during 
tests. Two of·_:-thenine event& (S-23-75, 6-12-79) resulted from causes 
unknown or not reported. The.remaining four events resulted from loss of 
air to the MSJV·,. '._TwQ. 9f .~)l.e~e :were attr·ibutabl_.e to operational error. On 
1-13-71; the 1 dryweii ~pn~umati~ -&ri-~s-uppif"'-~11s"'beins fsof'atea for- ·r·ei,-&irs. 
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The backup air supply was inadvertently isolated cauSing MSIV closure. On·. 
6-25-72, a ·fitting on a test pilot was left wfthout. being replaced~ n· · :··. 
subsequently broke and allowed air to be bled off the valve operator ,.,hicli , .. 
caused MSIV closure. 

On October 19, 1973, a pneumatic air supply valve was closed ·result-· 
ing in MSIV closure. On September 7. 1977, a loss of air occurred due to .... ·· 
valve diaphragm failure which closed the MSIV. · 1 ~. 

4.4.2.2.4 D2.5 - loss of condenser vacuum. While the classification 
of D2.5 deals w'ith complete loss of condenser.vacuum;. it-was felt that any 
events which dealt with: low coil.denser vacuum should be included in thiS' 
category. None of the events dealt with a complete loss of condenser · 
vacuum. Of the seven events, five (5-8-70, 9-12-70, 6_:14-71, 1-2-76, 6..:14..:.. 
77) were reported as reactor scram on low condeD.ser vacuum. On Febr·uary ~· · 
3;·1980, low vacuum occurred while transferring maximum recycle boiler 
relief discharge for unit 3 condenser to unit 2 condenser; On ·September· 
23. 1980. _excessive air leakage into the condenser from the turbine hood 
caused scram from low vacuum. 

4.4~2.2.S D2.7 - loss of normal feedwater flow. Of the ten events; 
four events·(l-18-73, 2-19-73, 11-14~73, 2-18-76) .were due to feedwater 
regulator valve malfunctions. 

·On May 14, 1970, both operating reactor feed pumps tripped .on i<>W ·: .: · 
suction pressure caused by high condensate demineralized differential 
pressure. The reactor was scrammed to minimize the transient. 

·oD. ·May 26, 1970, the ·tos·s·:of ·the essential servi·ce R1 set caused a 

,-r '.~ ... 

loss of the feedwater control system. The reactor scrammed on lo1'' water ., .. 
level. · 

On November 27. 1973. · a feed pump trip caused low water level~" While 
restarting the pump, bus 22 was lost, and thus both pumps were lost, re-· · 
suiting in reactor scram on low water level. 

On June 4, 1977. when a high pressure trip 'switch was valved back 
into sensing line which is common to·' reactor low level trip -switch~ the 
unit scrammed on reactor water 1 ow level trip. · . On November 10. 1979. a 
feed-water plimp tripped due to.: law suction pre·ssure tdp i"ntroduced; by· 
instrument mechanics. . . . . . . . .. . !'.,!' • . ; ':; .-

.·~ o:ecember. 12, 1981, after ~epairing.· steam leaks in the· X.;..atea' and · ... ': 
placing''.the generator back on line,: the reactor scrammed on'l<>W reactor "''':·"l 
water level. Because of the-~lack of information and'the"past feectWater 
problems, th.is ·is assumed to be a potential and highly probable loss of 
fee~ater ~event. · ' '" · 

.. 4 .4 .2 .3.. DBE· cate.gory 3 ~ ~ debrease ·in reactor· cool.ant· sys·tem f-1-oW· I' ¥·. 

rate~ On F~bruary 13, f976,-a'\'rec1r-culating pUmp v'alve"p'ilckin'g"leak ; ~ ····"Jt 

for'~ed: t'i1.e urii.t down. On Octob.~r "17 ,· 1976, 'the 2Al' lubrication oil pump" : ' 
tri'pped.:whi'ch' r~sulted in the M/G set ~nd reci~~ulation pumf ~ei.ng tr~ip-~=;.;:· 
pe'cl:. The other rec'.i:i=culation plimp·w'as set to minimum flaw •. The' unit lo'a:Ci-. 
wlls decr'eased to SOii> power". 1'he iubri.cation pump was restarte'~'"and. loa'l'· 
meas·ure wa·s commenced. · 

·"On lune' 30, 1'981; r'ecirculation pump 112'811 tripped while an operator 
was adjusting .flow. The reactor was· manually shut down to repair the 112.:B!'..lJ' 
re.c'lrc'ulator· pump •. Origi.nafly'"'re·poited as· operator -error, th.e" event~·w'as 

." : • ' ./.', ! • & • ' ·,· l. - '. • •; • • ,- : •• ' ' •. •- ~. ,, - I• 
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later reclassified as equipment failure. On J.uly 15, August 15, and 
November 3~ 1981, the reactor was shut down to do more maintenance work on 
th~s pump. 

4.4.2.4 DBE category 4 - reactivity and power distribution 
anomalies. On April 6, 1970, the control rods were inserted in such a 
fashion that the cooldown rate was sufficient to add enough reactivity to 
cause the reactor ·to scram from IRM trips. 

4.4.2.5 DBE cateaorv 6 - decrease in reactor coolant inventory. On 
November 19, 1970, one electromatic relief valve failed. The cause of 
malfunction was a shorted lamp socket on electromatic relief val_ve "open" 
light. On May 5, 1976, during startup, a target rock safety relief valve 
stuck open·. 

4 .4 .3 Non-DBE forced. shutdowns· 

Table 4.5 summarizes the NSIC. categories assigned to non-DBE shut
downs. Only the major NSIC categories are listed in Table 4.5. Equipment 
failures.accounted for one-half of the events with an apparent de~line 
after the first two or three years of operation. Although instr~entation 
and control problems accounted for lM> of the events, the majority of . 
these were in the first three .years; The human factors-related categories 
( 5, 6 ,. and 7) involved 15411 of the events. Almost 20411 of the events in
vol ved leaks in the coolant inventory system. Even with the large.number 
of. these events in 197·~ when-the pipe cracks were discovered, the cracks 
are a-ppear.ing at the rate ·of ·two o.r three of these ·events per year. 

The one· external. event involved a severe storm, and the. reactor was. 
shut down due to a generator-load rejection as a result of a phase mis
match. 

4 .4 .4 Trends and safety implications of forced 
shutdowns and forced power reductions 

Several trends are observed as a result of this study of the forced 
outages and power reductions for Dresden 2. The trends deal with the 
following items: (1) operator~ error, (2) leaks and pipe cracks, (3) tur
bine control valves and turbine EHC oil leaks, (4) inadvertent MSIV clcr 
sures, and· (5) feedwater regulator valve problems. 

4 .4 .4 .1 Operator error. · In considering operator error, the f9llow
ing categories naturally fall out: (1) surveillance testing in progress, 
(2) maintenance activities, (3) procedure problems, (4) incorrect action, 
and (5) inadvertent action.-· First, eleven the 36 events associated with 
oper.ator error dealt with. the unit while surveillance testing was in. pros":" 
ress· (4-11-70, 4-1670, 4-27-70, 5-21-70, 6-1-70, 9-11-70, 7-2-71, 7-8-75, 
2-.871, 11-10"'.""79, 11-24-80). All but three of these events occurred before 
or during 1975 .• · The gener.al seq.uence of events was as follows: while sur
veillance testing was in progress, an instrument mechanic or a test engi
neer. accidently introduced a sp~rious signal which resulted in a reactor 
tr i:P• .. ··.. - - ~ _ -- . . . -- . . - . -,.:·-· . . - .. ~ . . = "~" --- ~-. 

1 

_ .. Six of the, events w.ere a.ssociat~d with maintenance activities. Three 
(7-31-71, 7-19-71,. 6-4-77) d.eal t -with instrument or. sensing lines. The 
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Table 4.5 

Equipment failures 

Instrumentation and controls anomalies 

Non-DBE reductions in coolant inventory . 
(leaks) 

Fuel/cladding failure 

Maintenance error 

Operator error 

Procedural/administrative error 

Regulatory restriction 

External event a 

Environmental 

;:; 
0 

Tech specs 

Total 

operating constraints· 

1970 

8 

7 

2 

1 

18 

Dresden 2 non-DBE initiatbg event summary 

1971 1972 .1973 1974 1975 1976 1977 1978 1979 1980' 1981 Total 

8 7 6 3 10 5 3 3 4 3 3 63 

2 2 1 1 2 15 

1 3 2 5 1 1 3 1 2 1 1 23 

2 ·1 2 2 .2 1 1 1 2 15 

1 1 2 

2 1 1 4 

1 1 2 

13 13 12 11 13 7 7 7 8 8 7 124 



general sequence of events here involved an instrmnent or piece of equip
ment that was out of service for repair. Once fixed, it was then r.eturned 
to service. While it was being returned to service, another instrmnent 
(sensor, switch, etc) common to the sensing or instrmnent line was tripped 
and the reactor scrammed. The other. three events (5-10-72. 5-23-72, 2-25-
78) dealt with troubleshooting or investigative activities. In these 
troubleshooting activities, the personnel involved were searching for 
causes to particular problems and in the process inadvertently tripped the 
reactor. 

Only two of the operational events were connected with procedural 
errors. The first incident which forced the unit down was an accidental 
boron injection on May 19, 1976. Before this the unit had been shut down 
for refueling. A surveillance test on the standby liquid control system 
(SBLC) explosive valve was conducted as the unit was preparing to start 
up. Because valving procedures were in error, 16Ci of the SBLC storage 
tank vol mne drained into the reactor vessel resulting in an accidential 
boron injection. This delayed the startup of the unit for five days. On 
April 27, 1978. a surveillance procedure did not make reference to a cross
tie between breakers in 1Dlits 2 and 3. Opening this breaker caused an 
undervoltage condition on unit 2 resulting in a scram. 

Eleven (or 1/3) of these operational events involved personnel per
forming incorrect action. All but two of these events occurred before 
1975 while the other two occurred during 1975 and 1976. 

'l\vo of these events dealt with reactivity anomalies due to a.faster 
cooldown rate than expected. The first (4-6-70) was due to the startup of 
an idle recirculation pump while the second (3-24-70) dealt with control 
rod insertion. Both of these events occurred before the first synchroniz
ing of the genera tor to the. grid in ._April 1970. 

Three of these events dealt with valving errors. On October 19, 
1973. a pnemnatic air supply valve was closed which led to an inadvertent 
MSIV closure. On September 3, 1974, valving errors caused a generator-
turbine mismatch. On September 29. 1975, a nitrogen bypass valve was left ·~ 
open resulting.in high pressure in the containment. 

Three of the events dealt with the transferring of control from auto
matic to manual or switching type of events. 'l\vo of these (5-28-70, 1-10-
71) de·al t with feedwater control, the other (11-3-76) with a recirculation 
pump. · The general sequence _of events was as follows: during the switch
ing or transferring of control, a spike wQuld occur in the flow instru
menta tion and cause the reactor to scram. 

A major_event in terms of outage time caused by incorrect operator 
action occurred on February 18, 1974 when the turbine generator turning 
gear was damaged because it was not properly engaged. Upon investiga
tion, it was determined that the maintenance of a spring on the toggle 
mechanism had been faulty causing the turning gear to try to re-engage 
while the turbine was being· rolled. This event kept the unit down for 329 
hours. · 

Six of the events. concerning operational error dealt with -inadvertent 
actions leadlng to a reactor scram. On April 30, 1973 a premature switch
ing from "startup" ·to "run" mode resulted in a scram. On July 9, 1977. 
during a routine surveillance test. a dead weight (undefined) was dropped 
on reactor lev61 ·111.strUID~ntatioii causing· a scram •. on- iuly 29~ 1978 an· -
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. . . 
operator.using a walkie-talkie .in th,e auxiliary ~lectr.ici:oom inadyer- . 
tently caused the turbine 12% overs.peed .c'ircuit tc> trip. the reactor·. On ': 
January 30, .1980, a half. scram signal was received and the operator inad
vertently scramJ!!ed. the .reactor. On May~22, .1980, an instrument rack was 
inadvertently jarred resulting .in a reactor scram. Most of these occur
rences at Dresden 2-,. unlike all :the others, .. occurred during the -latter . 
years of its _operating history. 

4 .4 .4 .2 · · Pipe cracks. Pipe cracks a i Dresden 2 were a major. problem' 
and are discussed·in·detail in section ·4.5.~2.1. Most :of· the pipe crackS 
were in.the coolant recirculation system. Likewis~. almost 50% of the. ; · · 
leaks not associated with the.pipe.cracks:dealt withthe·seals of··the-·re-·.· 
circulation. pumps. This was a recurring ·problem tli.;roughout the .. operating . 
history and. not confined to, a. specific time period •. There were' only'•four. 
instance of significant problems witli .c9ndenser. tube 1 eakage which re-. 
quired the unit to ·shut :down for repairs (3-30-70,' l<F13-70~ 6-12'-72, ·5-20--
78) • . ~· 

. ~ . . 

·4 .4 .4 .3 · Tu.rbine · ()ontrol ·valves and turbine EHC oil leaks. Turbine' 
control valves and the turbine EHC· system experienced oil leakS quite 'fr~· 
quently·. The purpose for discussing t}iis trend·.iS because of the: function 
of the EHC·which is -to slave the turl)ine to the reactor and thus a·ssure·· a,. 
constant. rea.ctor pressure for a specific reactor power. These events ap
peared primarily in groups of occurrences about every three or· four years 
beginning in 1972, 1975 to 1976·, ~nd 1980.(1972: ·5-10, 6-22', 8-6, 12.::....14; 
1975: 8-2, 9-10, 10-:-25; 11-15, 11-16, 11-:22.; .. 1976: ,1-2, 8-21', 12-'-29; 
1986·: 10-9). LoW oil pressure' or oil le~ks ·were the major: problems al-· 
though. an.EHC pump did.malfunctioil. in.1980/ . 

",;" 
;· . . . ·.:; . ~ . 

4 .4 .4 .4 Inadvert'ent c·losure of MSIV' s~ · Inadvertent closure' ·of' 
MSIV's was a recurring problem~ The·general·failure mode.involved loss of 
compressed air to the pilot valve of the MSIV resulting in closµre ·of the 
MSIV as it is designed to do. The signific.ance -of this''probiem 18 that· 
these inadvertent closures resulting in a shutdown· of the reactor .repre
sent. unnecessary .. challenge.s to· .;r:ea~tor. saf~ty, systems anA :sh~tdo,,n .S,:5'"" . 
tems. .Several .things have been tried,. to correct this problem •.. The bras.s . 
nipples on the fittings in the .inst.~ument air. supply syste.m were repla,..~~,~·-·; 
with stainless steel nipples. The ;removal .of the. poppet valve. and asso,~,i:;-

ated signal lines was considered to improve the r.eli11,b.i~ ity oL .the MSIV.' ~ .. • 
During this time period, many· modifications to the instrument air system 
have been made including the. ·replac.ement •of s.everal parts of· the. system 
with the drywell pneumatic air ·supply.~ . The purpose of t:b.1s was to obtain 
a better, cleaner, oil-free air supply. 

4 .4 .4 .5 Feedwater regulator· valves.... J)uring· a thre_e ye,ar peri9d 
from 1973-1976, 'six problems were encountered ~.ith.·.feedwater, re.gu·i'atpr ,,-:,; '· 
valves~ Two the events· (2-12-74, 2-i8:-76) deal(with. eith,er, ·s~.~l lea~s p:r 
valve stems breaking. In one event (9-19-76) the regulator valve failed 
open due to a blown fuse with the control circuit. In the other event, 
the problems· w:ere ·unidentif~JlJ>le: {1:-18;:-7'3, 2-19-:73,. lh-14::-}3) .•. Low reac
tor water level .re.sul ted from .the.se, events (exce.p,t A.~ :one ,ca.s .. e;) ;._ h~ .. !::cir!\ 
ever, a total loss .. of feedw.ater'. did .. not ... occur •. This serie,s. pf e:vent.s, is.,. 

• •• ~ • ' • -· .' •. • .,I ' • •• , • ·~ • " , .. ·.• : lj.. .•, .1. • . ·~' _ , , 

·~ ~.. ' ' . 
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discussed due to the number ot; ·occurrences happening' iJi. a short period of' 
time. 

4.5 · Reportable Eyents 

The review of the .operating history of Dresden 2 included a· review of 
625 ·reportable events. These were submitted to the AEC and NRC concerning 
technical specification violations and limited conditions of ~peration~ . 
The reports w·ere filed as letters, abnormal occur;rence reports (AOs), • re-:· 
portable· occurrences (ROs), and 1 icensee event reports (LERs). . . . .. · 

The reporhble events filed .for the years 197.0 through 198i ·have j)ee.n · 
co~piled and categorized. This,involve4re,viewing the report and rec9rd~ . 
ing th~ information in tabula~ form as per Sect •. i .3 ~ These, tables are~ 
arranged by year in Appendix A,· Part 2. · . . ... 

Additional compilations were made from these tables during the analy-· 
sis of the reportabie events. Four areas of operating experience have 
been examined in detail. Efforts were augmented by .additional sources of 
information su.ch ··s docket material. oth~r· than LER.s, · j ournai ar~icles, and 
various NtJRJm. reports on operatlng_exper~ence. The investigatipns ~der-7 
taken are as. foll~s: · · 

1.' The total number of ~eports filed by ·year was. examined •. ;, This. in-"• 
. eluded evaluating possible ~rends and identifying non:-systeiD.-specitic . . . : . . ... ; . 
recurring problems. .· . . . 

2. A system-specific review of the reportable events was mad~.· This. . .. ,: 
involved examining all events recorded by,.each system and examinin,g 
events where failures were reported for specific' syste~s. ·· · · '• 

3. A compilation of significant ·events .was mad~ and b discussed wi~h 
event initiators and. safety flinction, failnre~. highlighted.. · .. 

4 .5 .1 Review of reportable events -··. 
:,., ·•· 

... ·;}.; 

.·;From 1970: to -1981, 625 reportable events were reviewed· for Dresden 2.· 
A hisfogram of reportable events is illustrated in Fig: 4 .1 ~ As can· be· ,. 
seen, a sh.arp increase of reports. occurred in· 1974~ ··Prior·- to'. 1974 an .. ·" 
average of 33 reports were filed per year while af.ter. 1973 the number had · 
roughly doubhd to 62. Th~ follow1ng sections present a stimmary. for· each;· 
year of operating experience· at Dresden 2 ~ ·. · · 

4·.5 .1.1 Yearly summaries of reportable· events·;, 
. ~' .' .. ' .. 

1970, '.· ·-· . 

Dresden· :2. was 1 i.censed fo~ ope'rat'ion ·on ··December 22 ,: ;,1969, and' 
achieved initial cri-ticaHty on J'anuary 7, 1970·. · Commercial .. o'pera·tion did 
no~ begin 1Dltil June 9, ·1972. · · · 

'~ . ' ' .-.-

.. _.itthe,_AO~ designation by Dres_d_en. 2 for _.J;den~ify~ng:,,oper~ational~:8v.e~ts 
during. a parficular ·time ~frame is· not' -tO'·be--c6Ji.fuse·d• W·ith- >those •Safety- :'.·. i 

significant e~ents 1 hte'd'"~in the Report to' Congress on: Abnorinal -Oe;cur- · , -.. 
rences (NUREG-0090 series). 
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- Seven of the thirty events reported in 1970 involved the reactivity 
control system. The seven events involving the reactivity control system 
were: .. control rod drive (CRD) insertion times exceeded limits (four oc
curr~rices), sodium pentiborate crystals prevented a relief valve from' 
closing-(once), a CRi> failed to insert (once), and a CRD failed to with
draw (once). The second most reported system during 1970 was the main 
steam isolation system (five events). The system failures were due to: 
an MSIV. closing too slow (once), clo.sing too f_ast (once),· an MSIV pilot 
valve's temperature was too high (once), and four MSIVs failing to close 
(tw~~e)~ The failure of the four MSIVs to close are significant events 
and are discussed_ in further detail ln Sect. 4.S.2.2. · 

Ano~her· significant event occurred on.June 5, 1970. A' spurious tur-
. bine control system ~ignal resulted in a turbine trip and reactor scram. 
Foll~_ing the reactor scram~ the safety valves inadvertently opened re
leasing primary coolant into containment. The plant remained· shut down 
lintil August. ll, 1970. For further details, see.Sect. 4.S.2.3. 

The startup power test program continued. until December 7 when an 
internal failure in the main power transformer resulted' in a plant shut.;... 
down. The unit 2 transformer·was replaced with the unit 3 transformer and. 
returned to service on December 7, 1970. Th.is event is discussed in the 
forced shutdowns and pow~r reduction s~ctions (Sect. 4~4.1 and 4.4.2.2.2). .. ' 

.... The n~ber of reportabl~ eve~ts decreased to 29 in 1971. The ~igh 
pressure ·co9lant injection· system (HPCI) dominated the system failures and_ 
was deci'are.d, inoperable on three of_ the five occurrences~ The first event 
occurred during a quarterly surv.eillance test on January 19, 1971. Re-
sul ts of the test indicated that HPCI pump flo,r was less than that speci
fied in the .technic_al specifications. A similar test performed on· Decem
ber 31, 1970 had the same results. However, the HPCI system was not de
clared inoperable as required. The calibration of a sqnare root converter 
in the fl.o1r _indication circuit shifted. This ·caused the ill.dicated flow .to 
be 450 gpm less than. the' actual HPCI pump flow. · 

The ·second ·failure -in the HPCI syste_m invol ve·d a radioactive rd ease 
from .t;4e. site when a pipe ruptured during a surveillance test.'.· The test, 
cond,;cted- on May, 27, involved pumping water. from the condensate s.t·orage •.. : 
tank. (CSTf and returning it to the CST via a test line. Foilowing ·tniti·a-· 
tion of tlie . system,. an unexpected decrease in the' storage tank's water 
level was noted. HPCI was· shut down. The water levd dropped when the .'; 
test return line to the CST ruptured upstream of a manual isolation ·valve.· 
The m,anual isolation valve was left in the closed position. '!'.he aluminum 
test_. line was not designed {or HPCI pump discharge pressures. A revision.· 
to the HP<;I system valve checklist was made to.include a check of the.test 
li~~· manua'1. isolation valve' .. s pasition.. . . ' 

In addition to the pipe rupture, the HPCI' steam ·supply valve opened · 
p~~perly, but ·r~iled to close. Failure was due to a bent valve stem. 
During. a· surve.iilanc~_ test on August S, the HPCI turbine stop valve failed 
to open~ Failure of the stop valve to open rendered the system incapable 
of providing coolant inj ect_ion as required by the technical specifica
tions. A misaligned limit switch on the HPCI control _valve, which h in 
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the so_lenoid cil::cuit for the stop valve, caused the valve to fail in the 
closed po_sition. Realignment of the limit switch corrected the problem. 

D}1ring. a surveill .. ance test on November 16, th_e HPCI system was de
clared inoperable. The hydraulic system would not reset from the control 
room,, but could be reset manually. A loose limit switch on the control 
valve created a.n open' c"ircuit to the solenoid valve. This would have pre-

.' . . . 
vented an automatic start of the HPCI turbine. Corrective action con-
sist.ed of tightening the adjusting screw and adding a double lock nut to 
prevent further loo.s~ning. 

The pla.nt' s first :i;-efueling outage started in late Februacy. Maj or 
efforts duri_ng the outage were directed toward locating and replacing 215 
defe,ctive f~el assemblies. Examination via fuel sipping revealed 41 leak
ers of th~ remaining fue.l assemblies. One was not sipped, one was dis
assembled, 25 had Un.verified fuel· rod characteristics, and 147 were label.:.. 
ed "bad roci lot content." The labeling of fuel assemblies under the cate
gory "bad rod lot. content" consisted of non-leakers identified for r~ 
placement. based upon their potential for containing a population of in
ternally contaminated fuel rods. · The potential for failing was based upon 
the_ multiple early life failures of fuel rods in. the same production lot.· 
The it'election of auembl ies discharged was based upon removing as m'any 
fuel rods from bad lots as i>ossible up to the 1 imit. of the number of new 
assemblies avail able for replacement (total of 215 assemblies). 

The unit was returned to service on May 29, 1971 and power was in--· 
crea_sed in a stepwise fashion to 10()11, power for continued testing of se
lected plan.t systems. Within several weeks, off-gas activity measurements 
indicated additional fuel degradation. The plant was operated at a re_;: 
duced power level for the remainder of the year. 

No events considered significant ciQcurred during 1971. 

·:: 

· .. The .number of _reportable ev.ents occurring at Dresden 2 increased to 
31 events in 1972. On June 9, the.phnt began commercial oper.ation:. 

, The containment; isolation .system and reactor trip system accounted 
for eight of the thirty-four events (four e·ach). Three of the contain
meni isoiatio'n system violations were due to excessive leak rates while 
the· fourth was a ·return sample isolation valve failing close4,. : Thre.~ of 
the reaQtor trip system failures resui ted from set point drifts on pres
sure switches. The fourth event occur.red when a turbine stop valve : 
clos~d. A'.reactor trip was n~t initiated after the closure. 

: .'I\vo no~e~orthy e'..vents oc~~rred during the year. On JUly 26, '1972', an 
op~rator failed to respo.nd _to an. alam. when a sample pump in the plant 
chimney mon,i ~O~~ng system. tri.pped. The stack gas SamJ!lfe flow, annuciator 
was in the 'aiarm condition for seven arid. one-half hours. The importance 
of, this aia:a;in .. _ was eJ!lpha~ized with ail' ~er~()~s involved. . · 

'The. se(!Qlld .event h:v:ol ved a partid. flow blockage in one of 'the. four 
main. steam iine~. The plant ·was shut down on September 1 to investigate. 
A:-_fio.. rest~iUor was missing f~om the iine and had lodged at· the inlet of 
the iriboard MSIV. "No. damage to the MSIV occurred. Modifications to the 

__ fl4?'f -~!e111~~!,s. p_J;'.~V~~t~P~~.}1-~:itr~.~..,Q~c~~~~e~~e~.!., .. _, __ '~---. __ ..... _ 
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The· number .of reportable. events continued' to ·i;n.crease .~~ 43' ~vents 
wer·e. reported in.19~3. · Eight of .the reportable eve·nts occurred i_n the 
liquid wast,., ,management. system. All .eight of th'e eve~ts' wei::e I reported 
when. activity limits were exceede~ in various radwaste. ·and _drahi ta~ks.· 

·: Only ,one event oc,curred in,, 'the. gaseous waste management system ·and 
was the ~fi.i;~t of ·rou~ or' t:b,is type. of event to occu.r. at Dresden .• ··on: March 
27, an explosion occurred in· th~ off-gas system, 'while prepar·ations were· 
'Ullder ;ray to mo!lify the ·system (Ltr., April 5, 1973). The 30 min holdup.· 
line •.. ·whil~ being purged wit:b,. ajr,· l'eaked. · A w.elder•·s ~orch, ignited the 
hydrogen •. The explosion fl a she'd t_hrough .the off-gas system and blew .out 
the permanent .. ·ui t.er.s on one ,e:o,d ·and th.e temporary filters on the o~her 
end., ·Low level. particulate c_o.ntamination res'ul ted .in the areas o( the' two . 
fil,ters •. ho men. thd were fnj~ed by the explosion 'suffered no radio-:. .. 
acti~e contamination •. Consequently, all subsequent off..:'gas 1 ine purgiiig · 
proceeded after the area was rope'ct off. 

·.Another ·event worth noting i.nvol ved logic er.rors in the circuit .d~ 
signs of fiv.e safety sy.ste~s; .. sta.J1dby liquid .control . system.. standby gas 
treatm~nt system', die.sel generator auxifiaries, and two engineered-safe
guard buses (Ltr.· 3/7/73).. The design of the circuits in e.ach case .was 
such that .when :one c'ompone.nt was racked. out, another component was ,pre
vented from operating. This same circuit design was utilized on 'l;>oth · .. ,, 
Dresden reactors and both Quad Cities reactors. 

Th.e, n~ber ~f. reportab,le' evellts nearly double4. frOm 19"'3 to 1974 (43 
to 70). Equipment failur~s in 'the reactivity control system, coolant rcr-: .. 
circul11:tion' system,. and the feedwater system resulted in the second hig

0

h- . 
est downtime in.Dresden's operating history (see Se~t. 4.4) •. · 

The .most time cons1JD1ing p~oblem i:n the reactivity coiitrol' sytell\ .;as .. . 
the frequent Un.coupiing of control. rods, (four times). Additionally, ·~ .. . 
signif~cant .event occurred. in, th~s ;system qn November 2 •.. After the cl~ 
sure· of a c~ntrol vdve, oi>eratc:>rs ·railed to .receive an ·alarm ·or ·a h~lf 
scram.signa,i' •.. ..-urthe~.d~taH.s.:are given .in Sect. 4.5.2.~ •. ._." .. , ... 

Other :time 9o.nsuming equi.pme:Qt failures wer~ pipe ~racks which w~~~ .. 
discovered in the cor~ spray system,· containment isolation system, cooi..;.· . 
ant re.circulation system, and .f~edWeater system •. , i>ue ·to the. ~ignificance 
of pipe,s .. cracking in these systems, more detailed analyses_can'be.found ~n 
Sects. 4.5.:2.1 :and 4.5.3.1.. ·' · . · 
... ; ~ ~o~ .. tJ>:e .. ;se~0nci s_tr~ight • y~~~~ ·.a~· exl>i_os~~~ occ,~rred · iJ1 ~h~ o~f~~~~:: · .'

1
. 

sy,11tem (Febrµary 2Q). The filter.hi. the system had been pr~yiquSly. · ... · 
gro~ded~lJ1 ~orde~. t~ pr.ec(~d.~.-.~~~~ -·~·fPl,~~ions~ .. Fqfthe·r '~nve:sHgatio~ r.r.:;-: : 
vealed that the filter core had two pieces of underground metal inst~ad .·.of 
ont?, ~nd, th1:µ1 the, initial modi:f.~~aH_on .was iriadeqV,~te,; · · :· · ·· ·' ... 

• ~ - • •' • I • ' . •,.· : •• • • ;; J '. • 

: .. '
1 t'. '; .:1' . ~:: 

,.Twd ve of. t,lie fifty-fiv~ reportable events tliat occurred in 1975 . 
inv~lvecl"ili.e eme~g~~cy ge~era'.~oi:.·.~Y~teni. Diesei gene:i;a~or 18.i~~es _,· .-;··:·:: ·; 
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accounted for 11 of these with 4 of the failures due specifically to fail
ure to start. 

No significant events occurred during the year, but there were two 
events worth noting. Du'.rlng the 1975 refueling outage, a withdrawal of 
control rods· com.menc·ed while personnel were still in view of the core (AO 
75-22). Per~onnel began control rod drive friction testing and were 75~ 
compie.te before noticing the error. The master refueling procedures spe.:.. 

. cified that no one must be within line-of-sight of the core during a con
trol rod w i thdrawaL The friction test procedures did not explicitly 
state.this. The procedures were modified to reflect this requirement. 

For the third .consecutive year, the off-gas system had· an explosion 
(AO 7.5-35). While attempting to apply the sparging air, the operator dis
covered that the sparging.air supply header·was·full of water. As the 
header was being drained, the preheater inlet pressure "stood at 1·5 psig •. 
The oper.ator opened the recombiner outlet as specified by procedures. The 
pressure deer.ease~ and the operator returned control of the pressure to 
the sparging air· flow controller. Three minutes later, the explosion 
occurred. 

No specific cause of the explosion could be det~rmined. A ch.eek of 
the recombiner system showed that the preheater inlet and outlet>manual . 
drain~ on both trains were closed. These valves should have been~ open~ 
This-~lockage probably caused the 15 psig in the piping. All other valve 
positions were.normal and it appeared unlikely that the recombiner system 
caused· the explosion. · 

. The numb.er of reportable events increased to 66 events in 1976. The 
reactivity control system accounted for 13 of the events while the gaseous. 
radioactive waste management system accounted for 6 events. 

Two significant events occurred during the year. During inspections 
• , j. • 

of the jet pumps on March 27, loose restrainer clamp bolt keepers' were· 
found :oil 19 of. the 20 jet pumps (RO 76-19L · Each 'pump has two k~·epers and 
a t<;>tal of tliirty keepers were loose. · · 

·The second event occurred on May 25, ·1976 (RO 76-34). During auto
matic blowdown surveillance testing, a relief valve remained open causing 
a continuous blowdown condition. When it became evident that the valve 
could ~ot ·b~ 'cio~ed, a ·manual scram was idtiated. Further details of 
these· events are provided in Sect. 4 .5 .2. 

'. ·~·Fo#r. events of interest occurred during the year. The first event 
was a repeat of an occurrence in 1975. On April 13, personnel were· not 
evacuated from within the line-of-sight of the reactor vessel (RO 76-25). 
The personnel :.~ffected ~ere not directiy involved in the fuel handling pro
cedures. Corisequently, they were not instructed to evacu~te the area. In 
1975 ,· the ~ontro1 rod exercising program pro~edures were modified. to pre-
vent. the occurrence of ~his type of event'. . . 

On May 25, 700 gallons of sodium pentaborate solution leaked i~to the· 
reactor vessel (RO 76-31). During testing of the explosive injection 
valve and injection plug, the pump inlet valve from the boron tank was 
valved in. This was in accordance with procedures. The boron solution 
drained from·:- the -storage tank, through th·e· 0 pump-0 and-:. into "tlie -reacto:f""v'es.:.. 
sel. The vessel water was discharged to -the radwaste system. : · · 
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The last two events involved the gas treatment system. A design re
view, completed on September 2, revealed that the swing SBGT could be di57 
abled upon an auto-initiation signal in either of.the other two units 
(RO 76-59). When one of the units produced an auto-initiation signal, the 
inlet valve to the other unit would close. This valve remained closed 
when the initiation signal was removed and reset. An auto-initiation sig
nal from the second unit would in turn isolate the first unit, thus iso
lating both units. This circuit design was utilized on both Dresden reac
tors. 

The last event involved a possible hydrogen explosion in the off-gas 
system making it the fourth hydrogen explosion in four years (RO 76-40). 
Personnel heard what they thought to be an explosion and initiated an im
mediate load reduction. Both rupture disks failed but the off~gas filters 
were found to be acceptable. The cause of the overpressurization was not 
determined but it was hypothesized that it resulted from a hydrogen explo
sion. 

The second largest number of reportable events occurred in 1977 (71· 
events). Failures in the reactor trip system (12 events) and in the emer
gency generator. system (11 events) dominated the system failures. .Ten of 
the twelve events in the reactor trip system were due to instrlDDent drif.ts 
while five of the emergency generator system failures were due to fail lire 
of a diesel to start. 

Two significant events occurred during the year.· On July 9~ 46 con
trol rods failed to fully insert (RO 77-27). Of the 46 CRDs, RO 77-27 
states that 22 CRDs failed in a similar manner on two previous occasions. 

On December 2, emergency power was lost (RO 77-70). ·The unit 2/3 
swing diesel was out of service· ·and the unit 2 .diesel would not start. 
The second diesel finally started after three attempts. Further details 
of these events are given in Se·c.t. 4 .S .2. 

A chemical spill on August S degraded the. control room atmosphere and 
resulted in a Generating Station Emergency Plan "on-site alert." Even' 
though, this event is not a· reportabJe event, it is discussed due to its 
potential significance. The spill occurred when a plant operator was· 
simultaneously filling the make..:.up demineralizer acid and· caustic day· 
tanks. His attention was diverted resulting in the overflow of both · 
tanks. The chemicals mixed producing a high concentration of· chemical 
vapors that prevented the operator from reaching the controls. The fan in 
the make-up room was not operating and the flDDes eventually seeped in~o 
the control room ventilation system. The vent fans for the control room 
were turned off to minimize the inflow of flDDes. 

Several alterations to.the plant resulted fr~m this event. First, 
the exhaust fan for the make-up demineral izer room was repaired. Second, 
all penetrations in the ceiling and walls were sealed. Third, the HVAC 
ducts which pass through the deinineral izer room were taped~ The long-term 
corrective actions included installing a switch in the control room that 
would permit operation of the HVAC in either the recirculation mode or 
outside air supply mode. Additionally, the demineralizer ·day tanks were 
inoved 'and high level. trips were fnstalled on all" day tank&> .. , .. 
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Fifty-two reportable events occurred during 1978. Problems_with the 
emergency generator .system continued (8 'occurre·nces) ~ · As in 1977, the 
main cause of system-.faiiure wa~ failure of 'the d~esel generator to start 
(5 occurrences). One of the significant events also involved the diesel 
generato~s (R078-50)~ The.unit 2 diesel failed to start while the unit 
2/3 swing.diesel was out ot' service (see Sect. 4.5.2 for details). 

Pipe cracks~ which appeared to be a major problem in 1974, were still 
being observed (RO 78-:-46). On August. 8, two cracked socket welds were 
found on a recirculation pump drain 1 ine... The cracks were caused by im
properly fitted pipe joints. The pipe crack phenomenon is discussed in 
further detaii in Sects. 4 .5 .2 and 4 .5 .3. ·. 

The third. significa~t. event to occ-ur during the year when the isola
tion condenser was rendered inoperable. w_Jiile the HPCI system was out of 
service for repair. A switching error ·ciused power to the bus which feeds 
the isoi'ation condenser· to be lost. Further de.tails are given in Sect. 
4.5.2.10. . 

. . 
. : ·The number of reportab.le events incr~ased to 59 durfng 1979. For the 

fifth cQnsecutive year, the emergeficy generator system 'experienced a large 
.number of failures (12.events) •. As in the previous years, failure· of.the 
emergency diesel generator to start was the most predominant mode of fail
ure. The one event that was categorized. as significant for. 197·9· was due 
to the failure of the diesels to start (RO 79-34). On May 24, the unit 2 
dies~l failed to start during an operability test subseq-iient ·to finding an 
LPCI valve inoperable •. on May 30~ the unit 2/3 swing"diesel failed.to 
start after th.e unit. 2 diesel was declared inoperable. - The operators 
initiated an immediate shutdown of the re.actor. For further details re
garding failures of the dies~l generators, see Sect. 4 .5 .2 .12 .' 

An event:. of interest occurred on Feb.ruary 2 when a section of blowout 
P.anel at the ~est side of the refueling._floor was blown out (RO 79-10). 
Seco'ndary containment was breached. Tlie,:.airborne activity on the refuel..: 
ing floor was low. Therefore, a small am~unt of radioactivity could have 
be~n released to the atmosphere prior to restoring a negative pre-ssure. 
The panel blew out after all of the exhaust fans tripped while the four 
s'llpply fan~. continued to_ run. This pressurized the reacto:r: building caus
ing the blowout panels to fail. 

~ ; .-
.1980 . 

. , .. ·.The n'1Jllber of. reportable_ events ~n 1~~0 (45) was the lowest number of 
e:ven,ts since,.1973 •. Th~ recurring fall.'1res. in_ the emergency generator. sys
.t_em _ appeare~ .to be solved as only two. eve~~s .occurred. Both. of .the fail-

·-·-- ~es were due to the dies,el' s heat exchanger leaking. 
:t~ .. , .· The reactivity c.ontrol system experienced more failures than any 

other system (7 events) •. Four events were reported when a control rod un
coupled which had n.ot occurred since 19?7 •.. The othe~. ~,~~~-e ey~n~H 0 in""'_~his 
system involved~ the CRD- scram· discharge "yol U'me. - ~"On-.Jline ~-ii,.- it was de,ter
mined that the correct seismic supports :were not installed. Consequently, 
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the CRD scram ·discharge· piping did not meet seismic· requirements. The 
second event involved the -ultrasonic testing ·of the scram discharge vol 1JJ11e 
not being performed on time. Lastly, on ne·cember 2 during a reactor 
scram~· the CRD vol1JJ11e.Hi-Hi level alarm··failed to annunciate~ ·This event 
was categorized as significant and is reported in more detail in Sect. 
4. 5 .2. 

As shawn· by the histogr·am ·in .Fig. 4 .1, the lar.gest number of report
able events occurred 'in 1981 (74 .events). 'For the· second year. in a row, 
the emergency· generator system experienced fewer fiiil ures tlian in previous 
years. 

Oil December 23·,· the fire protection deluge sy·stem actuated in .the 
HPCI room CLER 81-79). · The HPCI system· was declared inoperable.· - The · -
event· by itself was not categorhed: as significant since· the- ADS was still 
available. · How'ever/ later the same day, an ele·ct·romatic relief"valve. in 
the ADS system failed to open (LF.B_ 81-78) .- ··These events coupled togeth·er 
are considered to' be significant and· are dhcussed 'in detail in Sect;. 
4 .5 .2. 

4 .5,.1.2 . System summary of· reportable events,-_ A compilation. of all 
reportable ·events· by system and -year is .presented in -Table 4·,·6_,· .. Systems. 
havin·g a large ·number of re·porta'ble events have· been·· categorized at the.· 
subsystem· lev·eL· The sy.stem codes CJ and SFA' (_see Table· L2) ·have _been 
a·ssigned to· the· ·isol.atioJi condenser. and. the. autom·atic depressurization · 
system, respectively,, since no cddes .. a:-re -specifically. provided for· tbtJse. 
systems from' .the list. of.codes. used in>NUREG 0161. 1 -. The code 'f.or·.co~e 
reflooding system· wa's use.d for the· a.utomatic depressnriiation system (ADS') 
since .·ADS ·is a part of·the emergency core cooling system,· and the core 
refl·ooding function is provided by the lcnrpressure coolant injection 
system. 

An examination of the data presented in Table 4.6 reveals no ~iscern
ible· time-dependent trends other than what is·expected from random fluct~ 
ations in the data. Approximately 78% of the reports involved the follow
ing systems: ECCS (18.Hi), reactor coolant (15.99')~ containment (12.39'), 
emergency power (11.39'), radioactive waste management (10.59'), and.reac
tivity control (9.69') • ne emergency power and the reactivity control 
systems are unique subsystems with a sufficient number of reportable oc
currences such that they were considered separately. The other systems 
are· general system ca'tegorin (see Table 1.-2) ... 

4 .5 .1 ,·2 .1 Emergency core cooling nstems. The reportable events for 
the emergency core cooling system(s) were examined in order to obtain esti
mates of the systems' unavailability •. The system was chosen ~or three 
reasons: first, the likelihood of the system to be challenged during ail' 
operational transient (loss of feedwater, loss of offsite power, stuck 
open relief valve etc.);; second, -the status of the system .is .usually dis
cernible from. the· report·s;. and third,· other systems unavailability e.sti
mates. are readily obtainable for comparison. A system is defined to be 
unavailable upon demand if- it··fails t·o start. or· it·.fails to function: sat
isfactorily. :·Assumptions and calculations of the ·faH ure. rate are found 
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. 
repo.rtable Tabl'e 4.6 Summary of systems involved in events ~y year ·at ·Dresden 2 

Sy"Stem 1970 1971· 1!!72 1973 '1974 1975 1976 1977 1978 ~919 ~980 1981 Total 

Reactivity c~ntrol (RB) 7 1 3 2 8 4 13 8 2 ·1 7 i 63 
Reactor· (BX) 1 3· .1: 2 9 
Coola~t- recirculation (CB) 1 3 4 2 1 4 u 
Main .steam isoiation (CD) 5 1 -2 .2 1 4 ·2 4 1 2 2 ·26 
Residual heat removal (CF) 2 1 3 2 1 3· 1 13 
Feedwater (Cil) 1 5 1 2 '.l 1 11 
Other coolant subsystems (CJ) 3 1 2 1 2 2 2 13 
Reactor 'coolant (CX) 3 l· 1 8" 1 1 1 3 2• 5 26 
Conta~IJ!llent (SA) 2 3 1 2 4 1 8 1 3 6' 31 
Containment heat remov_al (SB) 1 1 2 1 1 6 
Containment air cleanup. (SC) 1 1 2 
Containment ·isolation (SD) 1. 4 ';' 1 7· .~ ! • 3 :•:7. 6: i 4 3S 
Containment combustibl•e control .(SB') ... 2· 2 .. 2 " 6' 
F.merg~ncy core cooling::, (SF) 2 1 5 4 .l 2 1 16 
Core reflooding system (SF-A) · 3. ; 1· 1 1 6 

"'Tl Low pressure safety·injection· (SF-B) 1 5 3 -1 2· 5 2 4 3 1 27 
I High pressur~ safety injection (SF-C) 3 5 2; 7 6 5 7 5 3 2 3 4 52 

U"I 
CX> Core spray (SF-D). 2 5 . 6 2 1 2 4 22 

Other engineered safety features (SH) l· 6 1 2 1 1 -1 1 15 
Instrumentation and controls '."" general (IX) 2 4 1 4 1 2 14 

·Reactor trip (IA) 4 1 :~ - ·l 1 2 12. 5 5 3 9 43 
Engineered safety feature instrument (IB) · 2 2· .... 2 2 2 2 1 3 2 16 
Electri9 pow4!1r (EX) 3 3 1 1 1 1 1 3 14 
F.mergency-generator systems (EE) 1 1 .3 .2 2 12 5 11 . 8. .'!2. 2 1 60 
Fuel.' storage and handling (FX) ·1 . 1 ··· 2 
Aui:il iary Wllter (WX) ;. _.: 2 ,' ·1 2 1 6· 
Auxiliary process (PX) 4 1 1 1 7 
Other aui:iliary systems (AX) 4 5 -2 11 
Steam and power (Bl,) 3· 2 .. 1 2 1 9 
Liquid rad waste (MA_) :3 4· 1. 8. 5 3 2 s 1 ' 4 38 
Gaseous· rad waste (MB) 2 j 1.· 4 2 6 1 2 1 4 26 
Process and effluent ·monitoring (MC) .3 3 
Radiation.protection (BX) 1 3 2 1 1 8 
Systim code not applicable 2 2 --

33 34 33 4S. . 74 S6 '69 74 S4 60 46 1S 6S3 

,... 

-



in Appendix B. It. must be emphasized that no attempt w·a!! made to b~und 
the Dresden 2 estimates; thus a conclusion cannot be drawn from the follow
ing comparison alone. 

The emergency core cooling.system consists of the following systems: 
ECCS, core reflood (or automatic depressurization), LPCI, HPCI, and core 
spray. Approximately 18~8 .. of. all reportable events involved one of. these 
systems (or 123 ·events). Concern, however,- was placed on th~ HPCI ·system 
as there were 52 reportable events filed concerning this system. Approxi
mately 29'. of these were failures upon demand (15 events). The remaining 
reports involved instrlDDent drift, J!l&intenance activity,· and piping prob
lems. About 48 .. of the Dresden HPCI failures involved motor operated 
valves, turbine stop valve_s, or isolation v:alves. Problems with instrr 
mentation and controls accounted for an addit+onal 15... The HPCI failure 
rate showed no discernible time trend. 

Estimates of the 'failure rate of the HPCI .system for Dres4en 2 indi
cate a failure rate several t'imes that predicted in the Reactor Safety 
Study15 and a factor of two greater than that observed from historical 
data. 16 

Only two ADS failures were observed (AO 75~41 and LER 81-78). Both 
involved failure of two ADS valves. Historical data indicate valve fail
ures to be the major· contributor to ADS unavailabiiity.i~ Sufficient 
data, however, was unavailable to make a meaningful comparison:beyond 
this. This is also felt to be true for LPCI a~d core spray sysODl,s. 

. . . . . ' -_,, 

4 .5 .1.2 .2 Reactor coolant system and ·con~ected systems. The reactor 
coolant system .and conne~te~ systems account~d for 1~.~ 0, the reports 
filed (104 events). A l~rge fractipn of these repor~~ i~yol~ed set point 
drift, miscalibration of instrlDDentation, an4 i~dequat~ response times of 
equipment. In other events, redundant valves and break~rs failed to open 
or cl~se, and tripped on demand. These items are of min9r saf~ty s~gnifi
cance • 

. Reactor coolant system problems of greater signifi~ance generally in
vol ved the main steam isolation system~ Main s~eam ~solation pilot·valves 
failed on several occasions resulting in MSIVs faili~g to c~o~e. Details 
of these events are given i~ Sect. 4.5.2.2. 

Two events of. particular interest involved the J!lain steam ,isotation 
system and the isolation conde.nser. Dresden 2 was s~ut down on Aug.ust 7, 
1972-, when it experienced a partial flow blockage in ope of the four main 
steam lines (Ltr. 9/7/72). ·Operators discovered tha~ the downst.ream cone 
of the flow restrictor was missing from the lino and had lodge4 at the 
inlet of the inboard MSIV. 17 The MSIV was not damaged. Fath'!ie' at the 
locations of poor weld penetrations caused the failure. Visual examina
tion of the same cone-1:o--throa1: sectidn weld.·on the _flow elements for the 
other t~ree lines over the.inside and outside surfaces.sho~ed no indica
tions of' surface ·cracking. · H<>We.ver;.-the .. s~ flow elements w·ere. modified 
with lateral'. supports to preve~t vib~atio~.~. ~nd with axial pi.ns -·to prevent 
the cone from -being swept :.down~tream on fail lire of_ the wefd •. The ·plant 
returned to service at a teduced power- leyel with both isolation. valves 
closed on. the line that experienced trouble·.. The reduced level ·con.tinued 
until a repl·acement flow element was· installed. . 

The second event was- considered significant and invoh·~d the isola
tion'.' cond_eijsei~ _ .On March~·t1·, 1978:= powe£- to--tiJ. bus~fee-din:~:t~e- unit 2 -

'· ,. '' ,., ·:, . . ~ :.... : ' . 

•• • ,.,.. •• ~ .:. i 
~' ,.':.,. • • J ' 

F-59 



isolation con4enser was inadvertently switched off (RO 78-24). At the 
·time:·t:he.high:pressure·coolani injection system was out·of·service for 
rep~ir. 'Further detaiis of this eveJ;it·are given in.Sect.·.4~S.2. 

4 :·s .1 ·~2 .3 -containment svstems. The conta .. inment systems accounted 
for 12 ~3'K>. of the reports filed (80 events). Nearly one-half of the re
'ports· involved valve failures (38· events). The' majority ?.f the vdve . 
failures exhibited exce·ssive leak rates (13 events)• Instrument drift·'and 
miscalibrating set. points arso· contributed- to system ran ures'' (7 events). 

The majority of containment related problems were ·attributed to in
herent failure (6<>'1>). An additional 28'Ki resulted from operational error, 
i.e.~. admfohtrative, maintenance~" or: operat·or. error.' ·Another 6% involved 
design errot~ including ·the; torlis' coating problem. : 

"Problems·wfth· the. torus coating were discovered dudng. the 1971 r~ 
fueling· outage. ·.An inspect ion.···:reveal ed some pinpoint· rusting, bl istei-ing, 
and7 delamination·of the· coating ~bove the water line. Upon draining· the 
torus,;'' personnel discovered' extensive degradation· of· the torus coating'"'."be
low the 'w·ater ·line~·. Large areas ·of· delamination occurred in which the' 
coating'haii· separated.from ·the "primer coat· and a thin.film of water formed 
between the'··two ·coats.. ·The coating was eventually· removed and: replaced" 
witha·n 'inotganic .zinc ·coating. 11 · · ·' · 

'.; .. 
4 .S .1.2 .4 Emergency power system. Diesel generator fail tire ·was the 

dominant contributor to degraded and failed states of the emergency power 
systems~· ·Forty-four of the seventrJour ·events occurring in the emergency 
power system were failures upon demand. Twenty-two of these fa'il ures were 
failures to start upon demarld. A best estimate·of.the failure rate upoi1 
demand appears in Appendix B. The failure '-rate for Dresden ·2 was roughly 
twice that reported in· the Reactor' Safety Study-~ 15 · 'However, the· estimate 
fot 'Dresden 2 ·'did fall within' the ·upper· and lower bounds •. · ., · ... ' ' · · . · 

Roughly one-third of the failures ·were associated' with the air start
ing system. An 'investigation of problems with the air starting system 
during 1979 resulted in a modificatiOn to the· air starting citcuitry~' ·The 
modifications allowed multiple starts to be attempted prior to locking .. out 
the· starting' sequence • .' The prev1ousc design: allowed only one start. attempt 
before-·the starting sequence was locked out~ ·No ·failures; to· start· were". 
reported in::1931 ·with only one'.'failure to start reported,i~··1930~·' ThiS is 
opposed'.'to-•seven reported failure's to start in' 1979 and five' in· i978• 

··No·:1oss:1 ofoffdte·power event& were identified-.in thiS;review;< The 
only""cause: of'"an ·"emergency power" sy .. stem .. failure was 'the loss of both-:-·~ 
diesel< generators~ On' three o~c-asions both the Un.it 2 and 'the linit 2/3' 
swing diesel failed to start·:or-~were inoperable simUl.taneouSly. Ho1'ever, 
oi:ie- incident' (Ro.118-so)' was'· riot· considered an emergency power· failure 
since the', diesel' was immedhtoly reset. and started successfully •. 

·"~ . on:'Dec~mbei->2·,· 1977' Dre'scien 2 was· completinf: its. refueling outag~
with the di.es~l~'generato:r' coof'ing water pump out of "~ervice"· ("the nn'it 2/3 
swhig- diesel failed on'·ll/29)'£ ''Ail''operabiiity surveilhnce· test 1 on' the·'' 
unit 2'"dieseFg~nerator falled' (Ro· 77.;:.70).' 'Both ilir"~tarFmotors eng~ged 
and the diesel turned ove~ until the low pressure··on the air receiver" ~·-·r 
terminated~; the-''startiii.g sequeii:'ce.· "Apparently, ·"'the ·engine did" not re'ceive 
aily' fuel. An.second start 'attempt .. also failed~ . Adjustment~· were ma·cie tbt 
the.·fuel system prior 'to :'a "third attempt, 'which was successful. The· cause 

,·:,'1.r:·~:i.:.~ -::::..-.::~·~--:·{1G·.:..:·."-· -~··.-·-~1~---·· ..... ·--·· .~~ ~.- 1 ..... . -.~.i .. , .. 
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of·the problem,·· however~ was never determined. As ·a .. preventative·measure, 
the test .. frequency· was increased from monthly to weekly. This event· was 
identified as .a precursor to a. significant accident. 1 ~ . . 

··.'The second·event occurred on J·une 1~, 1979-(RO 79-34) •. ·Tiie·unit--2/3 
swing. diesel· gene.rator- failed to start during an operability t,est after· 
the unit 2 diesel generator was declared· inoperable. ·The .. lower Bendix air 
starter failed to engage. Since the emergency power system wa~ inoper
able, a plant shutdown was initiated. This event was also identified as a 
precursor t~.a significant accident. 16 

4.S.1.2.S Radioactive waste management svstem. The radioactive 
waste management system accounted for 10.3-., of the reports filed (67 
events). The-.reports generally involved the liquid and gaseous radi0-
active waste. management systems. The majority of reports inv~lving the 
1 iquid radioactive- waste system concerned either radiation 1 imits. being 
exceeded. in storage tanks (17) or small unplanned releases _(13). Admini.,
strative and/or: operator errors caused most of these events. Problems in 
the· gaseous radioactive waste managem;;nt ~ystem involved mechanical' com
ponent failures. Explosions in the. off-gas system were of special concern 
in the early- to mid-1970s. The problem.was resolved by modifying th~ 
environment the undiluted offgas hydrogen-oxygen mixture was exposed 
to. 1 •.~o. This included: 

': ,· . . 

1. ·replacing t_he ··nellit'ed stainless: ·steel with bronze "in seiected co~ 
:P<>nents,· .:· 

3. 
4. 
s. 

increa~ing t'he. closure. time'- of· the recombine'r fl'ow co.ntrol vd ve ·to . 
·reduce ~the ·spark potential, 
prope:i:'ly· grounding .. valve inter~als and ·fit·ters, 
removing the. condenser recirculating line he'ater· frolll" service,· and. 
reducing the pr.esslire on ·the ·air ·efectots. 

. 

~. 

• f 

4 .S .1.2 .6 Reactivity control system •. Problems "with the. r~actiyity · ~. 
control 'syshm. accounted for 9 .6411 of the reportable events (63 'events). 
The:majority·,"c>f the ·events :involved the uncoupling of 'one :o:&: two control· 
rods~ Slow control rod ·insertion time also provided aggravation during 
the plant's early life. ·Thia ·resulted ln a: de.Sign .modification to 'the· 
control rod ··drive inner .filter •. Two other ·problems of potential concern.· 
involved t'he 'failure of 'several· control rods"to fully insert and the ~ail-
ure: of the ·scram dhcharge volume hi-level. alarm. · 

On July 9 ," 1977, 46 control ·rod drives failed to fully' insert (~O 77-
27). All of the control rods latched at position 02; however, if all the 
rods ·,,ere ln the same: bank, this· eve~t could be symptomatic of the: scram 
discharge vol lime problem ·experienced· at Browns Ferry in ·1980.u The f.ail
·ur~ was ·a:ttriblite~-: to ·worn· ·or ·damaged 'st.op piSton·· s~als. :. No other· gfoss 
faiJ ures o( control rods to fully· in·sert were -reported. · }?or furt~er de-. 
tans> see s·ect.' 4·.s .2·.;8. . . ., . . 
. ··The second incident occurred on December 29, '1980: DUring a ··scram, 
the· scram "cilscharge volum·e hi-'hi level· alarm was not received~· The· ca::lSe 
of the failure wn attribute'd to:. 'exces'sive cable le'ngths and 'routing,. 
les.s tha_n opt.im·aJ, .transd_uce~ p.f~ueni".nt_ !l.nd ·mounUng. ar,ra~gement, redunda:nt 
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transducer signal interference~ The system was tested satisfactorily 
after alterations were made to. eliminate the formal cause. 

4.S.1.3 Cause summary of reportable events,: The causes of report
able events are tabulated by year in Table 4. 7. On several occasions two 
causes ·were -assigned to the same event.· The percentage 'of reportable 
events by cause is graphically depicted in Fig. 4.2. Inherent failures 
dominated the causes of reportable events with administrative, design, 
maintenance, and operator errors accounting for 10 to 20%_each. Human 
errors accounted for roughly half of all reports with the.contribution of 
in-plant and out-of-plant personnel-related errors being approximately 
equal. In-plant personnel errors involved hands-on human involvement such 
as installation, maintenance, or .operator _errors and in most instances 
directly involved the reactor operating staff itself. Out-of-plant per
sonnel errors involved administrative, design, and fabrication errors. 
These events were generally attributed to the reactor or component vendor, 
the A/E, or utility management. · · 

- 4 .S .1.4 . Events of environmental . importance. A summary of radio
activity releases for Dresden 2 and 3 is shown in Table 4.:8. The table 
lists the airborne and liquid releases and the solid waste shipped for the 
years 1970 through 1981. The activity for the solid waste shipments are 
for Dresden 1, 2, and 3 .combined. .Dresden reports releases and solid 
wastes as a station ver.sus.unit by unit. 

Forty-six events involved radiation 1 imits being exceeded, radio
activity releases, ·or personnel exposure. Seventeen events concerned ac
tivity levels in storage containers exceeding allowable_ 1 imit.s (Table. 
4.9). The other 26 events involved radioactivity releases or personnel 
exposure (Table 4.10). Eleven events concerned gaseous or liquid releases 
beyond the plant .bo~dary. Eight of the releases were due to human 
errors. Human errors represent the releases that resulted from admini
strative errors, operator errors, maintenance errors, or combinations· -
thereof. The other events involv~d potential or real exposures to plant 
personnel. If procedures had been followed-·or were more clearly defined, 

·the majority of exposures could have. been avoided. Four exposures require 
further elaboration.· 

During the 197-S refueling outage (March 21), operators began control 
rod drive friction testing while other personnel were within 1.'core1 line-of
sight. II The· master refueling procedurers Specified that no Oile is allowed 
to be within-the core line-of-sight during .a control rod withdrawal. The 
operator.completed 75% of ·the test before realizing the error. Procedures 
were modified to expound.upon this requirement. On March 13, 1976, con
trol rods were withdrawn agai::i with personnel ·within the core line-of
sight. The personnel affected were not directly involved in the fuel 
handling .Procedures. Consequently, ~hey ~ere not inst~ucte~ to evacuate 
the area~ . . ,_ . 

The other two events concern definite expo'sures t_o plant personnel. 
On March S, 1981, a 1 icensee contractor employee receiv~d a. whole body 
exposure of 21 rems while guiding; a crane .in.the removal of: temporary con
crete shielding from inside the reactor_ ve'ssel. The water level beneath 
the shielding had apparently dropped and was not detected by a control 
room monitoring device. Radioactiv~' components. exposed by the low water 

. . - ;. ~ ' .. ~ . 
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Table 4.7. .Causes of ·reported events by year at Dresden 2 

Cause 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 Total 

A~inistrative error s 4 2 13 7 s 7 9 s 3 s· 2 67 

D~sisn. error· 2 4 4 8 12. 8 6 6 3 3 2 2 60 
1. 

Fabrication error 2 2 2 7 2 3 1 19 
I 

"Tl Inherent failure 16 15 18 14 32 25 39 39 30 35 29 51 343 I 
O'I 
w Installation error 1 2 6 s 6 6 2 s 2 3 38 

!l 

Lightning 0 

~intenance error 4 2 2 7 s 8 9 9 10 6 4 s 71 

oi,erator error .4 3 :' 2. 1 2 7 3 1 s 6 3 11 48 

W~ather· 1 1 
;., 

Total 34 30 31 45 71 58 72 73 SS 59 45 74 647 
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Table 4.8 sumairy of rad1oa ct lvit y released 

1970 197i 1972 

EFFLUENT (CURIES) 

Airborne: 

Total noble gases 5.80 E+5 4.29 E+5 

Total I-131 NA NA NA 

Total halogens (including I-131) NA NA NA 

Total particulates (T 1/ 2 > 8 d) 1.60 E+o 8.68 E+-0 5.89 E+o 

.Total tritium NA NA NA 

Liquid: 

Total mixed fission and activation products 2.30 E+l 2.20 E+l 

Total tritium· 3.10 E+l 3.85 E+l 2.59 E+l 

Dissolved nolile gases NA NA NA 

Solid: 

Total :t NA NA NA 

8 Releases are reported for Dresden as a station, and not unit specific. 

blncludes Dresden I, 2, and 3. 

cJanuary I, 1981-June 30, 1981. 

1973 

8..80 E+5 

4.90 E+o 

2.45 E+l 

2.50 E+o 

1.00 E+l 

1.59 E+l 

2.58 E+l 

1.34 E+2b 

from Dresden 2 and 3• 

1974 1975 ' 1976 1977 1978 1979 1980 198lc 

6.27 E+5 3.69 E+5 3.23 E+4 3.13 E+5 4.06 E+4 6.91 E+4 3.65 E+4 2.25 E+4 

3.86 ·E+o 8.13 E-1 1.43 E+o 2.33 E+o 7.09 E-1 1.40 E+o 9.68 E+l 1.80 E+o 

3.80 E+l 1.17 E+l 1.28 E+l 5.22 E+l 5.67 E+l 3.46 E+l 1.26 E+2 2.66 E+l 

2.83 E+-0 l.50 E+o 4.51 E+o 4.53 E+o 2.42 E+o 5.57 E+o 7.48 E+o 5.22 E+o 

1.14 E+2 2.21 E+2 1.66 E+2 5.00 E+2 3.25 E+2 1.85 E+2 1.18 E+3 2.00 E+2 

3.31 E+l 8.10 E-1 1.21 E+l 4,40 E-1 3.99 E-1 2.65 E-1 3.65 E-1 2.92 E-2 

2.26 E+l 5.40 E+l 1.97 E+l 5.00 E+o 1.92 E+l 1.94 E+l 3.08 E+l 5.27 E+o 

1.44 E-1 J. IQ E-2 None None None None None None 

5.05 E+Jb 7.74 E+Jb 4,33 E+Jb 1.13 E+4b 1.88 E+3b 8.45 E+2b 5.62 E+3b 1.98 E+3b 



Number 

AO .74-49 

RO 78-27 

LER 79-43 

LER 79-66 

LER 80-06 

Table 4 .9. Activity levels in storage containers 
exceeding allowable limits of Dresden 2 

NSIC Event 
accession date 

60226 9/27/70 

71709 5/17/72 

80116 3/20/73 

80117 3/21/73 

80496 4/2/73 

80113 4/5/73 

4/9/73 

82276 7/9/73 

82277 

83163 8/2/73 

91671 5/24/74 

92441 5/28/74 

96270 9/24/74 

138923 4/18/78 

151174 . 6/21/79 . 

153495 12/13/79 

154927 1/19/80 

Cause 

A 

H 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A.B 

A.H 

H 

A 

F-66 

Description 

Waste sample tank exceeds activ

ity limit of 0.7Ci (1.8 Ci) 

High level of radioactivity in 

waste tan.ks 

Radwaste surge tank exceeds· ac

tivity limit' of 0.7 Ci (5.6 Ci) 

Activity in.radwaste tank ex

ceeds 0.7 Ci 

Activity in radwaste tank ex

ceeds 0.7 Ci (1.05 Ci) 

Activity in radwaste tank ex

ceeds 0. 7 Ci 

Activity in radwaste tank ex

ceeds 0. 7 Ci 

Activity in floor drain tank ex

ceeds 0.7 Ci (1.04 Ci) 

Activity in floor drain tank ex

ceeds 0.7 Ci (0.8 Ci) 

Activity in floor drain tank ex

ceeds 0.7 Ci (0.89 Ci) 

Activity in radwaste ~urge tank 

exceeds 0.7 Ci 

Activity in above ground tanks 

exceeds 0. 7 Ci 

Activity in above ground tanks 

exceeds 0.7 Ci (0.94 Ci) 

Activity in stora~e tank exceeds 

0.7 Ci 

. Activity in floor drain sample 

tank exceeds 0.7 Ci (0.74 Ci) 

Activity in floor drain sample 

tank exceeds 0.7 Ci (0.708 Ci) 

Activity in waste sample tank 

exceeds 0.7 Ci (1~5 Ci. 0.9 Ci) 



Number 

74-70 

75 .... 27 

76-38 
76-40 

76-60 
76--61' 

Table 4.10. Events involving radiation releases 
or personnel exposures at Dresden 2 

NSIC 
accession. 

57053 

56981 

65542 

63266 

63267 

66505 

64655 

72822 

80133 

91118' 
94181 

94799 

97739 

103078 

114373 

114644 
115732 

118429 

126203 

125592 

131761 

Event 
date 

10/15/70 

10/15/70 

3/2/71 

S/27/71 

8/7/71 

8/8/71 

7/26/72 

3/27/73 

4/27/73 
6/.20/74 

7/22/74 

11/9/74 

4/21/75 

4/13/76 

5/26/769 
6/7/760 

9/5/76 
9/15/76 

3/21/77 

5/29/77 

11/4/77 

Cause 

A,H 

A,H 

A 

D 

Description 

The radwaste concentrator had leaks, 
RO blew down 
The boiler water was released to the 
river (0.327 µCi/L) 
Release rates out the stack exceeded 
1 imits 
~uel pin leakers, off-gas limits not 
exceeded 

H HPCI test line ruptured, release to 
surrounding area 

H Improper valving arrangement re
sulted in release 

H Improper valving arrangement re
sulted in release 

D Stack gas sample pump tripped while 
operating (not a test) 

A Explosion in off-gas system. 1.76 
Ci of Xe-133 released out stack 

D Acid induced leak in radwaste piping 
H Radioactive release to discharge 

canal exceeds 1 imits, 
B,A. LPCI valve failed, release to 

surrounding area 
D Air ej ect'or ruptures in rad gas sys

tem 
H CR withdrawn with personnel within 

core 1 ine of sight 
A CR withdrawn with personnel within 

. core 1 ine of sight 
G, H Chimney .sample valve .. left open twice 

D Explosion in off-gas system, 2 .57 Ci 
out chimney 

E HPCI test line leaks due to bad weld 
G HPCI .test return line laks, water 

leaked to sewer 
B Radwaste floor drain 'surge tank sump 

D 

D 

F-67 

overflowed 
Heat exchanger tube leaked resulting 
in liquid releas~ 
Heat exchanger tube 'ieaked resulting 
_in release to pond 



Table 4.10. continued 

Number NSIC Event Cause Description 
accession date 

79:...10 
. . . 

. 147356 2/2/79 B Refueling panel blow-out panel was 
blown out 

79-40 150361 6/ 5/79 . D · Radwaste reboiler leaked, cont~i-
na:ted the soil 

3/5/81 A A contractor received 21 rem while 
guiding a crane 

1/1/81- A A contractor received an exposure 
3/20/81 over the quarterly 3 rem (3.02) 

.. 
,. 

··-.: .. ; . .. 

> 'i . 

\. 
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· hvel set off alarms and the area was evacuated. Al though there were 
other workers in the area at the time of the incident, only the one worker 
received an overexposure. sa · ., 

The second exposure involved_ a--. contractor employee that rece,ived !l 
,cumulat_ive ra4ia.tion exposure of 3 .02 rems for the. time period January 1 
through March 20, 1981. u, u J'his exceeded the NRC 1 imit for radiation 
workers. _'Ole li~it is 3 rems per calendar quarter. __ 

Overall, human error_s. con~i:ibuted significantly to the radiation re-
-leases: a_nd personnel exposux:es (19 events). Admini_strative errors and· 
operator errors dom_in,~ted the causes of said events (14 events). De~ign · 
errors,- mainte~anc~ error~.~ and installation errors .also contributed under 
the cat.egory of ev~nts_ c_aused by human errors. -

4.5.2 Review of significant events 

Each reportable event was scr.eened as a step in· the evaluation pro
cesses (see Sect. 3.2). A compilation of the significant events by year 
at Dresden 2 is· given in Table 4.11. Events with serious safety·implica
tons are described in detail in the following sections. Table 4.12 pre
sents a brief description of these events. Those events which degraded a 
safety function or initiated a DBE are: pipe cracks (4.5.2.1), main steam 
isolation valve failures (4.5.2.2), release of reactor coolant into-con
tainment (4.5~2.3), RPS signal failed (4.5.2.4), safety relief valve 
failed (4.5.2.5), 46 control rods failed to·fully inset (4.5.2.6), cracks 
in jet pump restraints (4 .5 .2. 7), iSolation condenser rendered· inoperable 
(4.5.2.8), ADS' valve-failed while HPCI was inoperable (4.5.2.9)~ emergency 
power system failures (4.5 .2 .10), and the scram discha·rge volume high 
level alarm failed (4.5.2.11). 

4 .5 .2 .1 Pipe cracks·,· The. occurrence of pipe cracks·- did not· appear 
to be of safety significance until 1974. During 1974, cracks were dis-· 
covered in the core spray system (AO 74-73h containment· isolation system 
(AO 74-75), coolant recirculation ·system (AO 74-76, AO 74-.77), and the 
feedwater system (AO 74-35). · The core spray system had three cracks iden
tif ied in the "A" core spray loop and. two in the "B" loo·p. - The cracks 
ranged from 1/8 to 3/4 in. in length.· -Fourteen·bellows in the primary 
containment system also exhibited cracking. The coolant recirculat-ion 
system appeared to be the most susceptible system to pipe. cracks~"- A crack 
on the 4-in. "B" recirculation bypass loop was on the upstream side of the 
equalizing valve. This made repairs· relatively easy since the- line could 
be isolated. The "A" recirculation loop required freeze plugs since the 
line could not be isolated through the use of valves. These.cracks were 
discovered in September 1974. Additional· cracks were-discovered during a 
reexamination of the recirculation loops in December. Finally, a 4-in. 
crack was identified on a 10-in. feedwater line. Additional cracking in 
the recirculation loops were identified in 1978 (RO· !78,.-46) ~ The pipe · 
cracking phenomenon observed at Dresden 2'is evaluated· further in Sect. 
4.5.3.1. 

4.5.2.2 ·Main steam isolation valve failures. Two significant events 
involved the main steam isolat·iC)n system. Main steam isolation 1-ilot 
-valves -·failed on several occa-sions· resulting- in MSIV -failure~-to--close·. On --
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NSIC 
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Table 4.11 Tabulation of events categorized as conditionally significant 
C4 , CS , C7 , and C8 

Report 
number Description 

C-4 - Design, manufacturing or fabrication deficiency 

79601 

81478 

98584 

98585 

112725 

113286 

118185 

131788 

137855 

Ltr 3/8/71 

Ltr 3/7/73 

Ltr 460-73 

Ltr 12/24/74 

Ltr 12/19/74 

R0-76-16 

R<r76-21 

R0-76-59 

R0-77-61 

R0-78-28 

LPCI valve fails to auto-open under loss of offsite power 
conditions 

Common cause problem in.the Engineer Safety System logic 

Reset spring missing in breaker 

LPCI recirculation loop break detection requires additional 
additional dampening 

Incorrect ·type of switch utilized in MSL high temperature 
sensor 

Through wall crack in HPCI pipe safe end 

Through wall cracks in isolation condenser safe end 

Logic error renders SBGT plant inoperable 

Reactor water level switch drift 

Modification to prevent spurious· closure of recirculation 
loop valve 

C-5 - Reports involving long outages or maior equipment damage 

93663 A0-75-11 Through wall cracks in core spray injection line 

100046 A0-75-12 Through wall cracks in core spray piping 

100047 A0-75-13 Through wall crack in core spray piping 

113284 R0-76-19 Cracks in jet pump restraints 

115064 R0-76-31 Sodium pentaborate leaks into reactor vessel 

.... 

Section· 
discussed 

in 

4.5.4 

4.5.3 

4.5.3 

4.5.6 

4.5.3 

4.5.3 

4.5.3 

4.5.5 

4.5.6 
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NSIC 
Accession 
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~eport 
number 

Table 4.11 (Cont.) 

Description 

C-8 - Other reports considered conditionally significant 

63141 

63200 

63267 

68334 

93512 

93602 

94749 

95427 

96465 

96534 

103078 

103085 

133691 

138256 

140065 

140512 

140514 

Ltr 4/29/71 

Ltr 3/21/71 

Ltr 6/ 4/71 

Ltr 1u1111 

Ltr 1/12/75 

A0-75-4 

A0-75-26 

A0-75-27 

A0-75-44 

Rcr-77-72-36 

R<>-78-30 

Rcr-78-42 

R(r-78-46 

R(r-78-44 

Six seismic snubbers found broken due to water hammer 

Torus point scaling 

HPCI test return line ruptures 

Water hammer jars piping 

Cracks found in feedwater spargers 

D.G. fails to start after 6-h run due to improper setting 
of drop switch 

Interlocks prevent 3 LPCI valves from opening during 
test 

Pipe cracks on recirculation lines 

Safety valve actuates prematurely 

One-inch pipe l~aks at bad weld joint 

Control rod withdrawn with personnel in core l'ine-of-sight 

Role of tape dropped in the reactor annulus 

D.G. fails to close onto breaker 

Incorrect valving renders LPCI/CS degraded 

Turbine control valve fails to fast close 

Two cracks in recirculation pump suction line 

APRM set out of limits 

·:"":· .':.;;.· ... 

Section 
discussed 

in 

4.5.6 

4.5.2.5 

4.5.6 

4.5.3 

4.5.6 

4.5.3 

4.5.6 

4.5.6 

4.5.6 

4.5.2.5.1 

4.5.6 

4.5.5 

4.5.3 

4.5.6 
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NSIC 
Accession 
Number 

140582 

149352 

149728 

Report 
number 

R0-78-35 

LFR...,79-23 

LFR-79-45 

Table 4.11 (Cont.) 

Description 

Cracks found in spent fuel storage tanks 

Bad weld in reactor head vent.line 

Cracks in feedwater piping and welds 

·,· . ·-

Section 
discussed 

in 

4.5.3 

4.5.6 

4.5.3.3 
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Table 4.12. Tabulation of reports categorized as significant at Dresden 2 

Report 
number 

. . 

Description 

S2 - Two or more failures due to a common cause occur during the same event 

47289 
60727 

Ltr 5/18/70 
Ltr 12/11/70 

The lC, 2C, 2A, and 2D MSIVs failed to closue during testing 
Four MSIVs fail to close 

S4 - Component failures occur that would have easily escaped detection 

113284 RO 76-19 Cracks in jet pump restraints 

SS - An event proceeded in a way significantly different from what would be expected 
47814 Ltr 7/6/70 Major blowdown event 

S7 - An event that could·have been a greater threat to plant safety 

137335 
.' 172107 

RO 78-24 
um. 81-078 

Isolation condenser inadvertently rendered inoperable 
ADS valve failed while ·HPCI was inoperable 

89 - Other events considered significant 

94914 
95593 
97078 
98517 
98577 
98579 
114645 
127977 

140153 
140162 
150051 
163371 

. " 

AO 74-35 
AO 74-46 
AO 74-59 
AO 74-77 
AO 74-75 
AO 74-73 
RO 76-34 
RO 77--27 
RO 77-70 
RO 78-46 · 
RO 78-50 
um. 79-34 
·~ 80-46 

Four inch crack. in 10-in. line 
75~ .crack. in recirculation line 
Failure of RPS signal 
Additional pipe cracks on recirculation line 
14 primary containment bellows leak 
Pipe cracks found in core spray 
S&fety relief valve fails to close 
46 control rods fail to insert 
&iergency power was lo.st 
TWo cracks found in recirculation pump welds 
F.mergency power was lost 
F.mergency power was lost 
Scram discharge vohune high level alarm 'fails 



· ... 

May 8, 1970, the lD, 2A, 2B, and 2C MSIV·s failed to ciose and the 1.A and 
2D viilves failed the timing test· (Ltr. 5/18/70). · .The problem was· traced 
to fouling of the pilot valves. ·It is believed the. fouling was .c.aused by 
particulates in the air supply to the pilc;>t valves •.. The··ai~ S0

Upply· was 
blmvn down as a corrective action~ On December 4, 1970,: four MSIV.s ag·ain· 
failed to close due to fouled pilot valves. On January 22, 1971~ one MSIV 
failed due to an oil fouled air pilot valve. · · · · . · · 

Industry wide; main steam isolation valve failures have bee~·: primari;;,_' 
ly related to the foll0wing causes: . poor quality control' air· to the pilot 
valves and binding of the MSIV valve stems. with the.valve stem pa·~king. 
These two failure modes contribut~d ·to about"85~ of the MSIV failure. to ... 
close events industry wide. Both ca uses al so repre·sent commo~mode ·fail- : .. , - . ' .... 
ure ·mechanisms.· 

These two failure modes are significant in tha~ they ideritify-·mech.:..' 
anism.s by which more than one MSIV may fail. to close at the. same time thus· 
leading to conditions which have not been con'Sidered in the plant'·s safety· 
analyses, .and they are continuing to occur even though corrective actions 
reported in the LFB.s indicate that technology is av~ilable to prevent~ such 
failures. :u _ · · 

Dresden 2 has experienced the fouling of the pil.ot. valves due to par
ticulates in the air supply. However, it appears that 'the corrective ac-' 
tion resolved the problem as it was limited to the plant's early.life. 

4.5.2.3 Release of reactor coolant into containment. In all in
stances except one, the engineered safety· featurei Junctioned pro_~erly to 
bring the reactor to a safe shutdown. The ~ne· event where .engine·ere4 
safety features failed to function properly ~ccutred .on Ju'ne :5, 1970.- · 'A · 
series of multiple failures complica.ted by" operator error and procedural . 
inadequacies contributed to the significance of the event;U, "' .. With· the 
reactor undergoing initial startup te~ts and operating a~ ·75-., power ·(623 
MWe'), a spurious signal generated in. the ·eiec.trohyd:i:aul ic control of. the· 
turbine-generator set caused the turbine. control -valve to open· furth,er. and 
thii steam bypass valves to the condenser to fully ·open. · Wft;hin o:O.e:·second 
the turbine tripped and the reactor scrammed. The tWoioperating .. feedwater 
pwnps tripped due to low suction pressure ~ue ·to the increa.se.d ·f~eciwater 
flow. Subsequently, the MSIVs closed and the water level contio·l ·in the_; 
pressure vessel became difficult. Water level b~gan rising again, but be
Cal;lSe the level-indicator chart pen being observed by the· operator stuck, 
the. operator further increased. the . fl,ow rate. of fee,,ciW~ter. not knowilig-'the. 
leve1 was' still increasing •. By the time the. operator discovered·the stuck 
pen; the water level had risen enough to flood the-.mai'n. ~·team lines' and' 
the isolation condenser stell!!l line. The incldent was further complicated 
at~ this p<>int by a lack ()f procedural gui.da~ce ~der condiii.ons of higli 
reactor coolant in the pressure ves·sel. The continued. inp11t of water 
coupled with afterheat from the' reactor core and cl~sure ·of the ·mai~sieam
line valves caused the pressure-vesse'f pressure· to be.gin inc·reasing .. rapid.;;. 
ly. The isolatio~ condenser system was a·ctuated- manually,-but. it ·was shut 
oft immediately due. to a too-low trip set'ting of the cond'ensate-return
line flow required b}r an erroneous t.echnical speci.ficad"on •.. _h.' .. a't.t.empt to 
reopen the main-steam-line valves to dump steam through ··the .. turbine-bypass 
valves failed because the valves had not been reset ·from the· ea:r.l i.er trip 
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that: had, closed them.· . Fo~lowing the automatic tripping of the recircula
tion· pumps' and automatic startup· ·of the standby diesel generators, the iow
pressµ~e· spray-' and coolan"t'-inj ection systems started but did not inject 
water because the re.actor pre~sure ex.ceeded the pump head of both systel!ls. 
The .high-pressure coolant..:.inj ection system started but did not inj ~ct · 
water, because. it had been valved out earlier for repairs after proof
testing .it.a· backup sys~ems as provided for in the technical' specif~ca
tions_ •. A~tual water injection by this syst~m would have been automatic-:
ally inhi\>i ted by the h.igh-water signal from the pressure-:-vessel water-: 
1eve1 mon1 tors •. Wit:h the· isolation condenser inoperable, the operator , 
manually ope11ed_ a pressure-relief v'al ve several times throughout the inci-, 
dent to dump steam to th~ pressure-suppression pool· to reduce the pressure 
in' .the pre'ssure vessel' in order to remove t~e r.e~ctor decay heat. The 
high-pressure .coolant rel.eas~.d f~om this valve impinged on the lifting 
!eve.rs o~ ~wo .. ot)ler safety· valves' and partially opened. them. They re
mained open until. they, were 'closed manually after the vessel was depressur
izecl llnd cooied· down.·. sever&! thousand gall_ons of primary water leaked to 
the ~ry;.vell. The containment zone was contaminated, but no measurable' 
radioactiv~ty .,w~s released to .~he .. site or the environs.''' Damage to the 
plant was. minor. 

. . . . .... ' . -. 

. 4 .S .2 ~4 Reactor protection system signal failed. During a w1~ekly' 
turbine test on:November 2, 1974, neither an al.arm nor half scram was re
ceived whe~. a .c::oi~:t'ro·r· :valve .was closed CL.tr.~ 11/12/74). Pa.rameters indi
cated that -_the .v.a!ve ha.d ... ~tosed •.. It. was _disco:vered that a lead had broken 
on the.plug from· the. fast .acting· s.ol.enoid. The pins in the plug were too 
small for the :wh·e" bel.~_g .~se,4 •. ~t plugs wer~ replace~. 

-.. 
·," •Ls ~2. .s. Safety ,-~el_ief va~ve failed •. A .safety relief valve failed to 

close d~-~ing ADS :testi:ng.resulting in a.continuous blowdown· of the react.or 
on May~'.25,,;19,76· 0t0·:7.6-l4). The reactor was manually SCrlm;IDed whe.n it was 
d,etermine,d that .. the val'~e would·not. reset.. The '-failure was cause( by ex
ces~ive iea~age ;on_ the pilot stage of ·the valve. Both pilot and s'econdary 

. stages .()f the .yai~e .were ,replaced. As a preventive measure, ·the· pi.lot··' 
stage of ·t.he. ~alv~ wa_~. t_o· be leak te~ted during every refueling outage.-.;.·. 

. . ' ' . 

~,: 4.S~i:6 'Fortrsi~ control rods failed to fully insert. 'Following a 
r~actor. s~r~ on."July 9, 1977, 46 control rod· drives failed to fully in-:
se~t .. and lat.ch (RO 77_,;.27). The CRD manual 'control system was utilized to 
fully' insert the' CRDs •. Of the 46 CRDs, 22 failed in a similar manner pte
viously; .. .As 'on "the. previous ·occasions, worn or· damaged piston· seals were 
thought fo ·b~ th~ cause of the problem •. The worn piSton' seals allo'lied ex
cess:i,v~ reac;:tor .. w.ater leakage through to the butfer hole area of the CRD. 

·As t]le drive.plstQn cl'Cuied.the buffer during.upward drive moveme~t; the 
-~~Ce SS ~ater could not' be. vented through. the 'buffer hole fast enough. .· 

" '·' ' .. ' . ,. · · . II II 
When the scram valves· closed,. the drives settled and latched at the 02 
positi~.n~.· The .. si.Jety s~.gni!icance of· the .event was min_imbed since analy
_ses .indicated that the reactor .could be shut' down safely in' a .hot standby 
c'ondltion with'-ail control'rods inserted at'i>osition 1102 11 and the strong
est· rod completely '1'ithdraw_n. 

~. :;>~- --·: ·:-.;..:; - - -- -.·--:·--: ----. -·· ~=---= : .. -.-.- ":"-:.· 
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4.S.2.7 Cracks· in iet ·pump re·straints. ·An event that could have 
gone 'unnoticed involved structural supports for the· jet pumps (RO 76-19) •·. 
This event was discovered during a refueling outa-ge. On April 16, 1976, 
it was reported that 30 loose restraining clamp ·bolt keepers were found 
on 19 of the 20 jet pumps •. Each pump has two clamps. The failur.es were 
attributed to vibrational fatigue eroding. During ·the following ref.ueling 
outage, another jet pump restrainer was ·found with an eroded weld. (RO, 
77-42). Again, the cause was ·attributed to vibrational' fatigue •. As a 
corrective action, the restraint was relocated· and ·rewelded• · 

4.S.2.8 Isolation condenser rendered inoperable. On March 21,·197.8, 
the isolation condenser system was inadvertently rendered inoperable 
(RO 78-24). While unit 3 was undergoing a test, powe·r to the bus f.eeding 
the unit 2 isolation condenser :was inadvertently, switched off •. Since the
high pressure coolant injection system was also· out of service .for repair, 
the plant's high pressure safety function :was lost •. The significance of. 
t.his event was minimized by the ·shortness of its .duration; however, this· 
event .has been ·identified as a precur'sor. to a ·more serious ·accident. 16 

4 .S .2 .9 ADS valve failed. while HPCI was inoperable. On December 23, 
1981, a "diesel fire ·pump running" alarm annunciated in the control room 
(LER 81-79), Investigation revealed that the fire protection deluge sys
tem had actuated in the ilPCI room. The HPCI syst-elQ wa~ declared i:noper:- ·· 
able and the r.equired surveillances conducted. The cause of the fire sys
tem. ·actuation was a high concentration of humidity. and dust .particles 
which actuated the detector. · 

This event by itself was not a significant event ·.even though it posed 
a potential concern for reactor safety, With the HPCI system· declared ... ·~:-.· 
inoperable, the ADS was still available for high pressure operation. ·.How-: .• -: 
ever, later the same day, an ADS elect~omatic relief valve f~iled to open.;~ 
(LER 81-78), A wire became wedged in the contact that bypa·ssed t·he hold . , 
coil, causing it to be placed in series with the pickup coil. This pre-- .. 
vented: solenoid ope·ration. The concern for reactor safety resulted from·, '. 
HPCI or ADS being require.d for a lo5s of normal .. auxil ia.ry power or a smap 
line break plus a loss of normal auxiliary power with a standby diesel 
available.11 

4 .S ~-2 ."10 Emergency power. system failures. Loss of .both di.esels was 
the only cause of emergency power system failures~ On -three occasions . 
both the unit 2 and the. mi.it 2/3 ·swing diesel failed to start .or were. in-· 
operable simul taneou:sly. One of the incidents (RO 78-50) was not. consi:d-. ·: 
ered an· emergency power failure however, since the .diesel was immediately ... 
reset and started successfully. 

On December 2, 1977, the unit 2/3 swing diesel generator cooling 
water pump was out of service while· Dresden 2 was being.refueled (the.unit 
2/3 swing diesel had failed onll./29). An.operability surveillance tes_t .. ., 
on the un-it 2 diesel genera'tor ·failed. Both air .. start ·motors engaged .an.d 
the diesel turned over until the low pressure on the air receiver termi-:-, .l·': 
nated the starting sequence. Apparently the engine did· not receive ~ny 
fuel. A second start attempt also failed. Adjustments were made t~.th~ 
fuel system prior. to a third"attempt, which was-·successful. The ca~se-;of1>('1 
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the problem,. however, . was never determined. The test frequency was in
creased from monthly to weekly as a preventative measure. This event was 
identified as a precur.sor. to a significant accident .• 16 

.The final significant event.involving emergency power system failures 
occurred .on June 12, 1979 CR0.79-34>~ The unit 2/3 swing diesel generator 
failed to start during an operability test after the unit 2 diesel gener
ator was declared inoperable. The -lower Bendix air starter. gear failed to 
engage. After the second failure, the lower start motor was replaced. 
Since the emergency power system was inoperable, a pla~t shutdown was ini
tiated. This event was. also identified as a precursor to a significan.t 
accident. 16 

4 .5 .2 .11 Scram discharge volume high level alarm failed, During a· 
reactor scram on December 2, 1980, the scram discharge volume continuous 
water level monitoring system hi-hi level alarm was not received CLER 80-
46). The cause of the failure was attributed to excessive cable lengths 
and routing, less than optimal transducer placement and mounting arrange
ment, and redundant transducer signal interference. The. system was tested 
satisfactorily after alterations were made to eliminate the formal cause. 
This event was also related. ~o the problem with the scram discharge vol
ume level instrumentation. 11 . After -the December 2 'scram, investigations 
determined that the ultrasonic detectors were inadequately coupled to the 
SDV piping. The coupling :was improved. and testing showed that the system 
could detect water qow into the SDV during single control rod scram 
tests. On.December 4, the reactor again scrammed. The high level annunci
ator alarms were not received immediately following the scram. Instead, ' · 
the· alarms annunciated when the SDV .was draining. A lw signal-to-noise· 
ratio caused the level detection system's operability problems. .Arrange
ment s were made for replacement of components (including transducers) to 
improve the signal. characteristics and reduce system noise. The problems 
w-ere not detected .earlier since in situ testing of the system wasvnot per-. 
formed. Instea_d, ·system operability was tested by tripping each. a1a·rm 
channel while its sensor was .connected to a calibration standard consist
ing of a section. of 4-in. pipe identical to the SDV piping, 

4 .5 .3 Trends and safety implications of reportable events 

As an additional step in the overall evaluation process, the report
able events at Dresden 2 were examined t.o find discernible trends that 
indicate potential safety problems. The following specific trends and 
problem areas were identified: (1) pipe cracks, (2) diesel generator 
fail lires, (3) control rod drives, (4) off-gas system explosions, and (5) 
HPC.I system failures. 

4.5.3.1 Pine cracks. Pipe cracks have been found to be a generic. 
problem in BWRs. Pipe cracks have occurred in austenitic stainless-steel 
piping in BWR nuclear power ·plants since 1965. These cracks were infre- · 
quent and did not occur at an abnormal rate until after September 1974, 
when .cracks- were· found in the recirculation loop bypass 1 ine of Dresden 2. 
This-, -and-,addHional---Croa:cks.;.aJ~.I>r.f!Jtde~ ._i_. =~l~e9~_t!>,e . AE.C_ t_o ___ r~_q:t,t~~t. -~~Y-~;'._l!J ... 
addltional: inspections· of BWR plants. No additio~al .cra-cks- w-e-re.f·o-und~Tn 
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the first inspection. but subsequent inspections led to the discovery of 
numerous cracks.a• The intensive scrutiny in 1974 and 1975.may account 
for the frequent pipe crack reports since previously existing cracks may 
have been found only under this vigorous inspection. · The large number of 
pipe cracks led to the conclusion that stress-corrosion cracking is a ge
neric problem with BWRs. This has not been found to be a problem with 
PWRs. . 

The cracks at Dresden 2 occurred mainly· in the bypass and recircul~ 
tion piping. and safends. A few were found in the control drive lines. 
Cracks have also been found at the reactor vessel in the core spray nozzle 
and the feedwater inlet. The nozzles are composed of thick low-carbon 
steel with a stainless stee'I casing. The cracks we~e removed with local 
grinding. 

The factors that cause the cracking problem are thought to be stress. 
water chemistry. and material. Str·ess reduction is difficult to obtain 
and monitor .and therefore not practical at this time. Experience has 
shown that dissolved oxygen in the co'olant is the maJc:>r contaminant. and 
it causes intergranula·r stress-corrosion of sensitized stainless steel. 
The steel is sensitized in the heat~affected zones of the welds. The sen
sitized. area is then susceptible to intergranular corrosion since if is 
under stress and in contact with high oxygen content water.• 0 

The Pipe Cracking Study Group (PCSG) was formed by the NRC to invest
igate this problem. The PCSG stated that the oxygen level could be· re
duced by addition of ammonia to the bulk coolant, but this technique 'has 
not.yet been demonstrated to be econ~mically feasible.a' The ·most promis
ing solution is to replace the susceptible piping with material that will . 
be less adversely_ affected by highly oxygenated water. Materials suggest
ed a.re ferri tic _steels, Inconel 600. stabilized stainless steel types 347 
and 321. cast stainless steels types 304 and 316. and types 304L or 316L 
stainless steels. 11 Improvements in wa'ter quality and stress reduction, 
wherever possible, were also recommended in combination. with better mater
ials. It was concluded that the future use of regul·ar grade.a· of types 304 
and 316 stainless, steel in BWR piping should be avoided.•a 

Efforts to resolve this problem are continuing. The recent crack 
rate in all BWRs is unknown. Therefore the overall effectiveness of the 
corrective action cannot be known. In the case of Dresden 2. the number 
of ~racks reported has declined since 1974 and 1975, when six cracks were 
reported each year, as shown in Fig. 4.3. 

4.5.3.2 Diesel generator failures. Diesel generators were involved 
in 59 reportable events. Forty-four of the failures were failures upon 
demand with 22 of these being. failure to start. The swing diesel ac
counted for 23 failures upon de~and with 16 being failures to start •.. This 
is important since the swing diesel is common to units 2 and 3. Several 
losses of emergency power occurred to unit 3 when the swing' diesel failed 
and the unit 3 diesel also failed. Three emergency power failures oc
curred at unit 2 when the swing diesel failed and the unit 2 diesel also 
failed. These are discussed in detail in Sect. 4.5.2.10. 

From 1975 to 1979. the diesel. generators failed almost nine times per 
year. This compares to an average of two failures per year for 1970 to 
1974, 1980. and 1981. The increased frequency of failures appears to be a 
result of the increased test frequency .(monthly to weekly on December 2. 

f"-78 



~· 
~ ... 

• [ 6,· 
6 

5. 

4, 
{/)_. 

~· 
CJ :' 
tll' 
1-4 
u 3 
(I)' 3. 
·o.' 
·.-l i 
P-i ' 
4-1 ,, 0 2 I 2 2 2 -...J 1-4 2 \0 (I) I 
..0 ·. a:· 
::l, 
Zi. .-

I 

1 
1 

0 

·1910. 1.972 1973 1974 1975 1976 1977 1978 1979 1980 1981 

Year 

Fig.4.3. Number of pipe cracks at Dresd'en2.· 



1977). Estimation of unavallability was complicated by varying test fre
quencies. ··A be st estimate of. the· failure rate 11pon demand appears in Ap
pendix B~ Based upon this estimate, the ·diesel generator failure rate 
upon demand at Dresden 2 is 0 .OS7, or a _factor of two greater than tJi;e 
median- number -reported in Wash-1400. •.• . However, 1;his estimate is st~ll . 
within the· law er and upper bo~ds .of the wAsH~140Q estimate (0 .01 .to .0 .1, 
respectively). Also estimated in Appendix Bis the failure rate of the 
emergency ·.power· system. ·This is a fa, ct or .of five• greater tb,an .that re
ported in WASH-1400. . The design analyzed in WASH-1400, however, ~t il ized . 
four diesel generators rather than· three as at .Dresden.· This .could influ
ence the difference· in numbers. The .Dresden 2 estima ie~ of the· ~ergency ·. 
power failure rate· does .agree with what .is obsened historically for all 
Boqing·Water Reactors for the.yea~s 1969·.througb, 1979. 1 ~ , · 

' . 
·4~s.3.3' Control rod-drives. _:A total of 40 reportabl• events oc- . 

curred involving the control rods and the ~ontro~ .rod drives •. The. peak 
years.were 1970 (S'events), 1974 (S e•ent~)~ 1977 (7 e~ents), 1~~0. (~ 
events),· and 1981 (6 events). siow control. rod insertion times p:r;ovided. 
aggravation during the plant's early life; however, __ a de sign modif ica t.ion 
to the control rod ·drive inner- filter' corrected this. Uncoupling of one 
or two control rods dominated. the failures f~r _,1974, '1977, .and. :1980. The. 
failures in 1981 were dominated :.by excessive insert times. 

4.S .3 .4 Off~gas system explosions~.· Off-gas system explosio~s, oc~: _ 
curred at''Dresden 2 for four consec;ut·i~e ye~rs beginning in 1973. In .... ·· 
1973, ~he system leaked and the hydrogen-was igni~ed•by .a welder's torch 
a's he was. cutting an overhead pipe~ .. The explosion flashed 'through ._the. off
gas · syst"em and blew out the permanent filters on one ·end and. the, temporary 
filters c;>n .the other. Low level particulate .cont~ination :resul~ed in the 
areas of the two filters. . .- , . - i. ' .~ ·•• • ~ 

The explosion in 1974 occurred due to inadequate· grounding of the· ... 
filter cores. The system had· been previously gronnded, in order t.o· pre-::· 
cl ude- such explosions: Investi.ga ti on: revealed t·hat the f il.t.er .. core h~d · 
two pieces· of underground metal instead of one:· · .· · 

No definitive cause could be det~rmined for the 197S explosion. Sev..:. 
er al valves that should· have been open were closed. This probably caused 
the preheater's pressure to.increase •. He>Weve:r, i.t.appeared·unlikely that 
the re combiner system caused the' explosion~ . Daniag~· was 1 imited to the 
rupture diaphragm and the off-gas· fil tet. 

In 1975,. personnel~ heard wha1;., they. thought to be an explosion •. Both 
ruptur~ disks were· found fall ed. bu_t. the off-gas .. fil t'ers ,le~e foun~ t~ be_ 
acceptable.· The. cause of. the overpressurizati,on was not .determJned but. it 
was hypotheshed to result ·from. a. hydrogen explosion. · . · . · ". · . . .. 

Explosions in- the off-gas syst~s. were inherent probl_ems in"boil ing · 
water reactors in the early- to.mid-1970s. '!'.he pro,blem_ at Dresden "as ·'.· 
resolved by modifying. the env-ironmeiit' that the unjillu~ed off~g~s hydr9gen: 
oxygen mh:ture was· exposed to. 19 , 20.• · piis included: "' · · . · ·· ·· 

·!'f 

1. ··replacing the stellited stai~less _steel with bro~ze in s~lecl~d, cOID-,.~ 
ponents, 

:· , '.t,.;Q 

. .. . '. . . .:·.: 
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4 .5 .3 .5 HPCI sy~tem failures. Fifty-two of the 625 reportable 
events involved failures in the HPCI system (Table 4 .13)'. Fifteen· of 
these represented failures of the HPCI on demand; Forty-~ight percent 
(twenty-five events) resulted from valve failures with the valves usually 
being motor operated valves~ turbine stop valves, or isolation valves. 
H~an errors caused more failures than inherent equipment failure (such as 
the previously mentioned valve failures). Overall, .human errors contrib
uted to 52~ (27 events) of the HPCI failures~ . Maintenance errors (9), 
design errors (7), and installation errors. (6) dominated the causes of the 
31 human errors. There were more human errors than total number·of events 
due to human errors as three events'resulted from multiple· errors. 

Nine of the failures in the HPCI system involved the systems piping.· 
Pipe cracks have been found .to be a generic problem in BWRs. An·AEC re-· 
quest for additional ins~ections of BWR piping in 1974 led to the dis
covery of many pipe cracks at Dresden 2. · Prior to 1974; only three events 
were reported involving HPCI piping. None of these necessarily involved 
cracking; however, a test fine did rupture iii. 1971. In·1974, a teat line 
required repair and a bypass valve was discovered to be installed back
wards. Three of the five events occurring after '1974 involved leaks in. 
pipes· or welds. Seven of the events were due· to human errors with· design 
errors dominating the cause (3 .events). · \ · 

The -HPCI · faU ures were evently distributed throughout the plant's · 
operating history. Of the 15 failures upon dema~~. none occurred in 1°981. 
Estimates of the HPCI system's failure rate indicated a' failure rate sev
eral times greater than that predicted in the Reactor Safety Study. Addi~ 
tionally, the observed failure rate for Dresden 2 was twice the historical 
fa~lure rate for all BwRs (see Appendi~B). 

~ - . 

4 .6· Evaluation of Operating Experience 

As discussed in Sect. 2~ the main sources of information utilized 
during thi.s review were forced shutdowns, p0wer re_ductions a_nd. reportable::
events. The analysis included reviewing 206 forced shut-downs and power 
reductions as well as 625 reportable events. · , 

·Human operational errors were identified as the are·a of· greatest sig
nificance in the review of forced shutdowns. These events include:· hr-
correct action by plant p'ersonnel, event's induced durlng·maintenance and·: 
testing,_ and inadvertent actions. Roughly 2~ of all shutdowns ·were'· ' 
caused by human operational error with about a third of these occuring 
during the first year of operatfon. Ge~erally it appears that operat:tional 
errors. decreased. with time until 1976. After 1976, they occurred at" a 
constant rate. The exception to this is events induced inadvertently by 
per-sonnel action,- all of which-occurred since~1975. -About -a third of 
these events occurred during surveillance testing. Incorrect personnel . 
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Table 4 .13. HPCI system· failures at Dresden 2 

NSIC 
accession Number 

number 

4"6459 

56054 

59490. 

63267 
64047 
65545 

67849 

69791 

76405 
80495 

83226 
83229 

85319 
87047· 
86995 

87035. 
89392 
95380 
97498 
97718 
97740 
95027 

93514 . 

100583 

106984 '1 ' 

AO 74-40 
A0·74-63 

, AO 74-66 
AO 74-69 

··AO 74-:-37 

AO 75-09 

,AO ·7.5-15 

AO 75-45 

AO 75-48. 

,, 

Event 
date 

4/70 

5/28/70 

9/70 

1/19/71 

5/27/71 
8/5/71 
8/5/7i . 

11/16/71 

4/72 

1.1/6/72 
3/15/73 

8/15/73 
.8/15/73 

10/17 /73 
11/23/73 
11/27/73 

12/3/73 
2/23/74 
8/15/74 
11/11/74 
11/14/74 
1.1/20/74 
8/1/74 

1/23/75 

3/7/75 

9J29/15 

.10/7/75 

·Cause· Description 

G HPCI pump supply valve inadvert
ently opened 

A,H Water ,hammer due to improper 
valve'arrangement 

B Wrong size criteria in lubrica
tion line 

D Square. root extraction malfunc-
tioned 

H BPCI test llne ruptured 
D HPCI turbine failed to reset 
D HPCI turbine .stop· v.alve failed 

to open 
D Loose adj us ting screw on HPCI 

contr.ol valve · 
B BPCI flow switch found missing 

paddle and 2 screws 
A .· HPCI MOV fails to. open 
G BPCI isolatio~ valve fails to 

D 
D 

G 
B,E 

A 

G 
D 
c 
B 
D 
D 
G 

E 

D 

D 

E 

F-82 

open 
Two HPCI. MOVs fail 
liPCI steam supply valve fails 
to open 
Hi>CI v&l ves loose seal 
ilPCI DC power supply grounded 
HPCI test causes torus wa t'er· 
level to exceed l~it 
BPCI steam tri.p leaks 
HPCI drain 1 ine requires repa1r 
BPCI pressure switch drift 
Temperature probe fa-il s 
BPCI CST suction, valves fail 
BPCI MOV fails 
BPCI faihd test .. ·aftei mainte-. ' 
nance 
HPCI v·dve failed to open com
pletely 
Set point drift in HPCI high· 
flow switch 
Cold solder joint causes HPCI 
failure io trip 
HPCI fails to trip during trans
ient 



NSIC 
accession 
number 

107982 

112166· 
112725 

113285 
115898. 

118429 

127976 
129831 
129832 

131796 
133617. 
137250 
137830 

141203 

149862 
150360 

157698 
,. . 

157686 

160566 

164'684 

166566 
168894 

Number 

AO 75-51 

RO 76-09 
RO "76-16. ' 

RO 76-20 
RO 76-43 

R0'76-60 

RO 76-61 

RO 76-66 

RO 77-30 
RO 77-35 
RO 77-36 

RO 77-59 
RO 77-80 
RO 78-23 
RO 78-26 

RO 78-55 

LER 79-02 
. LER 79-42· 

.-.._. ":: 

LER 80-17 

LER 80~18 

LER 81-13 

LER 81-33 
LER 81-57 

Table· 4.13. continued 

Event 
date 

10/31/75 

' 3/13/76 
3/24/76 

3/29/76 
6/21/76 

9/5/76 

. 9/15/76 

·11/13/76 

8/2/77 
9/10/77 
9/10/77 

10/26/77 
12/16/77 
3/20/78 
3/301,78 

9/30/78 

1/3/79 
6/8/79 

5/12/80 

5/12/80 

10/11/80 

3/2/.81 

·6/2/81 
. 9/3/81 

12/23 / 81 

Cause 

H 

D 
B,C,E 

F-83 

D 
E 

E 

G 

D 

G 
D 
D 

A 
G 
B 
D 

D 

D 
D 

D 

G 

D 

B 

D 
D 

D 

Description 

Operator error results in high 
torus water level 
HPCI supply valve fails to open. 
Through wall cracks in HPCI pipe 
safe end 
HPCI che~k valve leaks 
HPCI level sensors damaged· ·dur
ing construction 
HPCI test line leaks due to bad 
weld 
Water from HPCI test return line 
leaked into sewer 
HPCI injection valve had severed 
stem 
HPCI valve fails to open· 
HPCI valve fails to open 
HPCI turbine's speed govenor 
fails ' 
HPCI surveillance test missed 
HPCI steam exhaust line leaks 
HPCI control valve leaks 
HPCI taken out of service for 
maintenance 
HPCI trips on low suction·pres
sure 
HPCI fails to start 
Set point drift in HPCI high 
steam flow switch 
HPCI isolation valve fails to 
close 
HPCI isolation valve fail's to 
close 
HPCI steam ·supply valve fails 
to open 
HPCI pipe supports require modi
fications 
HPCI oil pump failed· 
HPCI inoperable due to broken 
hangers 
Fire protection system actuation 
renders HPCI inoperable 



action, in~dvertent errors and maintenance activities caused the remaining 
shutdowns. Very few problems with incorrect procedures were identified. 

Mechanical malfunctions most often cited as the cause of shutdown in
volved problems_·with: the turbine electro-hydraulic control system (FJIC) 
the· feec:tWater._regulator valves, and the recirculation pump·seals_and 'bear
ings. Problems with the EHC system appeared to occur ·every three to four 
years; (1972, 1975 and 1976, and 1980). This could be symptomatic of end. 
of life f~ilures:for FJIC ~il seals. Feedwater r~gulator vaive failures 
were clustered in a three-year period from the ye~rs 1973.to 1976. ·_Fail
ures of the recirculation pump seals and.bearings appeared to occur at a 
constant rate. . . . .. . _ . , , . 

Events involving iD::"plant personnel (as defined· in Section 4.S.1.3) 
accounted for roughly 24~ of all reportable events~ No time-dependent 
trend was detected in the data. An additional 23~ of.the reports.were 
caused by,out-:of-plant.personnel (as defined 4 •. S __ .1.3)! Again no time-

- dependent trend was discernibie~. Thus, human error consistently accounted 
for about one half of all reportable events. Mechanical problems of.the 
greatest safe~y .concern. invol::yed t~e HPCI system,. the diesel -generators, .. 
and general pipe cracking. Problems with. HPCI and the diesel .generators 
however appeared to be within' the range ~f what one would expect to see 
based upon-historical. data •. Diesel generator failures to start have. de
creased since the starting logic modification in 1979; however., tWosears 
(1980 and 1981) are insufficient to indicate ·that the problem has been 
solved._ Pipe cracking,in.B~~ .i-s. a generic problem. _Corrective action 
has been recommended by the pipe _crack. study group as discussed in." section 
4.S.3.1. This problem appears to be under control. 

i;>~esden. 2 experienced one major transient on June S ,_ 1~70.• This . 
event is considered significant in terms of the SEP reviews and. has been-. 
identified as a precursor to a more serious accident. only one total loss 
of -feedwater wa~s -identified in thc;l review and no, loss of. off-,.si te; power 
events occurre_d. ·· . ,- · · 

In summary, six areas of operation should be of continued concern. 
These -areas .consist of two Jypes:. (1) those identified by either- Dresden 
2 or NRC and continue to recur·"""'., die~el generator fai.l ures, cpntrol rod· 
and rod drive malfunctions, anc:i radioactive waste management/heal th phys
i.cs_.program. p,roblems,. and (2) _those areas of operation that have not. been. 
di~~ctly address~-d by Dresden 2. or NRC - operator error.s, turbine. co~trol. 
valve and EHC problems, and HPCI failures._ All six event types have con-
tinued ~o recur throughout Dresden .2' s operating history... . -.. 

' . . ~ ": . 

. .• 

·:·-:. '\ :.: ·:::. 

'._ . 

.... . 
~- . 

! " 
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Appen~iX A: Dresden 2 

/'// 

//' 

/Part 1. Forced Shutdown and Power 

Reduction Tables 
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No. 
Date 

, U9 7~. 

1) 3/1 

2) 3/1 

"Tl . 3) 3/2 
I 

\,0 
0 

4) 3/2· 

5) 3/24 

6) 3/30 

7) 4/6 

8) 4/11 

Duration 
(H~s) 

.. 3 

2 

5 

82 

2 

iJ7 

51 

16 

Power 
(%) 

0 

0 

0 

0 

0 

3 

3 

2 

Reportable 
Event 

Table Al. l Forced Outages and Power Reductions for Dresden 2 

. Description 

Spurious t.rip -of IRM 1112 while with
drawing control ·rods on an approach 
to critical. 

Cause 

A 

Spurio~s: tr.ip, ,of iIU-i .ni;i: 'L''.·-... ". A . _\.';-;., 

Spurious tiip of. IRM till. A 

Spurious trip of IRM 011. A 

Scram caused by.IRM trips due G 
to cold water addition when an . 
idle ~ecirculation_p~p was started. 

Shutdown by insertion of control.rods A 
to locate and repair leaking tubes in 
the ma1.n condenser. 

While inserting control rods, the G 
cooldown rate was· sufficient to 
add enough reactivity to cause 
scram due to IRM trips. 

Group 4 channel "B" scram A 
·solenoids. failed to reset following 
a surveillance test. Test of 
channel ''A" resulted in scram of 
group 4 control rods. Remainder 
of control rods inserted by manual 
scram. 

Shutdown 
Method 

3 

·3 

3 

3 

3 

2 

3 

2 

System 
Involved 

Instrumenta
tion & 
Controls (IA) 

Instrumenta
tion & 
Controls (IA) 

Instrumenta
tion & 
Controls (IA) 

Instrumenta
tion & 
Controls (IA) 

Reactor 
Coolant 
(CB). 

Steam & 
Power (HC) 

Reactor 
(RB)' 

Reactor 
(RB) 

ccimponen.t 
Involved· 

D.BE(D) I 
NSIC(N) 

Event .. 
Category 

Instrlimenta- N2.4 
tion & 
Controls 

Instriimenta
tion. & 

Controls 

Instrumenta
tion & 
Controls 

N2.4 

N2.4 

Instrumenta- . N2.4 
tion & 
Controls · 

Pumps 

Heat 
Exchangers 

Control 
Rods 

Control 
Rods 

Dl.6 

N3. l 

04.3 

Nl.14 



No, 

9) 

10) 

11) 

_}I 

12) 

13) 

Date 
(19 70) 

4/12 

4/16 

4/27 

5/8 

,, 5/1~ 

Duration 
(Hrs) 

2 

5 

8 

66 

5. 

Power 
(%) 

3 

.2 

io 

'30 

54 

Reper.table 
Event 

LTR: 
5/18/70 

Table Al.l (Continued) 

· Description Cause 

During heatup reactor pressure 
i:ose:above' 600 psi )>efore.23" of 
v.acuum establish~d res!-llting in 
scram. 

Test engineer··accidental:!..Y caused 
reactor feed pump runout :w.hile 
installing test equipment. Sudden 
increase in relatively cool feed
water flow caused a positive 
reactivity addition and a scram 
from APRM hfgb flu~ trips. 

Test engineer accidentally 
. introduf:.ed a signa.l into a pressure . 
regulator causing a step decrease 
.in set point. This resulted in the 

. bypass ·Valves .. opening anc;I the 
resµltan·t high· steam flow cau'si!d 
an ·isolation and a reactor scram. 

G 

G 

G 

A-"turbine -trip ·from ·high•·water level A 
combined with low vacuum caused·a 
reactor _scram~ . While .subcritical MSIV 
.test .conducted ·.with 4 val:v:es. failing. 

····Orderly cold shutdown init·iated. 

Both operating reactor ·feed pumps A 
tripped on low· "suction pressure 
caused by high condensate demineralizer 

.differential pressure. Reactor 
scrammed to minimize the level transient. 

Shutdown 
Method 

3 

3 

3 

3 

3 

System 
Involved 

Instrumenta
tion & 
Controls 
(IA) 

·Reactor 
·coolant 
(CH) 

··Reactor 
·coolant 
System 
(CC) 

Steam & 
Power 
(HC) 

Reactor 
Coolant 
(CH) 

Component 
Involved 

Heat 
Exchangers 

Pumps 

Valves· 

.Heat 
Exchangers 

Pumps. 

:A .. 

DBE(D)/ 
NSIC(N) 

Event 
Category 

N6.l 

Dl.2 

Dl. 7 

D2.5 

D2.7 



-n 
I 

IC 
N 

No. 

14) 

15) 

<l.6;) 

17) 
~ ..... 

,18) 

19) 

Date 
(1970) 

5/19 

5/21 

5'/21 

5/23 

5/26 

'·'·' 

. 5/28 

Duration 
(Hrs) 

4 

+: 

4 

.5 

·.5 

. ~ :::· . .:: -. 

4 

Power 
(%) 

75 

52 

52 

54 

60. 

ieportable 
Event 

LTR 
6/2170 

Table Al. l (Continued)' 

·~ .. · ·Description:.:,_,;.;, Cause 
.. ... -::. 

.. .: ' 

. ~ ',. 
;, . ' . ~ 

During mainstream isolation valve 
testing .at. 75.% 'ppwer one HSIV closed 
caUf!ing ·high. flows,in the .remaining 
three lines which resiiited' in 'a 
Group 1 isolation and reactor scram 
from MSIV closure. 

T~;~~ ~ngine;r' ~·~cident~ily caused 

A 

., 
d 

an ·.erron.eo1.1s level ·.input; .. t_o t,he 1.feed-,,,; v, · 
water.··control system. ;The control 
system raised·level.to ·the trip 
point .'and :with load above .45% · 
turbine·stop valve ·closure caused 
~ .react:or.,scram .. :.::: 

.;... '• . 
A· spurio1;1s tt;ip . frqm I~ #i4. caused A, 
a scram while on approach to critical. 

A sensor failure causi;d·,t~tbine to A 
~rip, .wit·h .load abq~e. 45%. turb.ine 
stop valve closure caused the reactor 
·to scraJll • 

. Loss of 'essen~:i.~1 service HG se.t 
caused a loss of the. feedwater 
control system. Reactor water 
level decreased to scram point and 
caused a reactor scram . 

A 

While transferring feedwater control G 
from auto to manuai a level increase' 
tripped the turbine. Reactor scrammed 
from stop valve 'c1o'sure' · .·Dur.in·g· the 
time of the scram, the HPCI steam line 
was out of service for repair and 
inspection. During th~ scram the water 
level rose and filled HPCI steam line. 
When HPIC put back into service the 

Shutdown 
Method 

3 

3 

3 

3 

3 

System 
involved 

Reacto.r 
eo·olant 
CGD) . 

Re.actor· 
Coolant 
(CH) 

i~strumenta-
t :i.'~~ & 
Controls (IA) 

Steam and 
P,ower 
(HA) 

Reactor 
Coolant. 
(CB) 

Reactor 
Coolant 
(CH) 

Component 
Involved 

Valves 

·,., 

1nstr~~,i~-
tion & 
Controls 

Instrumenta
tion & 
Controls 

Instrumenta
tion & 
Con fro is 

Generators 

DBE(D)/ 
NSIC(N) 

Event 
Category 

D2.4 

D2.3 

D2.7 

Dl.2 



T.able Al.l (Continued) 

":·. 

DBE(D)/ 

No. 
Date Duration Power Reportable 

Description Cause 
Shutdown System Component I NSIC(N) 

(19 70) ' (Hrs) (%) Event Method Involved ·Involved ·Event · 
Category 

19) (Continued) next day, hydraulic shock. (water 
hammer) occurred causing damage to 
piping.restraints and support. 

" 

20) 6/1 6 50 Tes.t engineer accidentally c~us!!d G 3 Ste~ & Turbines D2.3 
a turbine trip while. installing Power 
test equipment. Closure of stop (HA) 

valves caused a reactor scram. 

,, 
21) 6/3 4 0 Reactor brought subcritical. by B 1 Instr.umenta-· Instrumenta-. Nl.1.4 

I 

'° insertion of control rods to tion & 
" 

tion & 
w allow drywell entry for SRM work. Controls (IA) Controls 

22) 6is 1417. 75 LTRs: A spurious ,turbine control system A 3 Steam & Turbines D,1.7 
6/12/70 si'gnal resulted in bypass valves Power 
7 /6/70 opening and a turbine trip •. Reactor (HA) 
6/15/70 scrammed from. turbine stop vjllve. _cl.osure. 

IRM 1116. 
" 

Instr.~enta-23) 8/4 ' 3 0 Spurious trip. of A 3 Instruments- N2.4 
tion & tion & 
Controls (IA) Controls 

24) 8/7 39 0 Scram ca.used ·by IRM IJU;, 12 .&16 · A 3 Inst rumen ta- Instrument a- N2.0 
.tripping on Hi-Hi. tion & tion & 

,•'.. 
controls (IA) Con.trols 

25) 8/28 7 75 Turbine tripped due to tit'gh water A 3 Reactor : Valves ,: Dl. 2. 
level caused by feedwater contra! valve Coolant 
stuck open.· 'Reactor ·scram on stop valve . (CH~ 
closure. 



· Table Al. l (Continued) 

DBE(D)/ 

No. 
Date Duration . Power Reportable Description. Cause Shutdown System Component NSIC(N) 

(19 7Q (Hrs) (%) Event Method Involved Involved Event 
Category 

26) 9ill 6 64 Instrument mechanic working on the_ G 3 Reactor Valves Dl.2 
controlling vessel level sensor .Coolant 

~. J introduced a faulty signal to the (CH) 
level controller. High vessel water 
level 'resulted ·causing turbine trip 
and. scram on stop valve. cldsure . .- ... , . 

,; 

27) 9/12 4 50 Reactor scram on low condenser vacuum .. A 3 Steam ·& Heat D2.5 
Power (HC) Exchangers .,, 

I 28) 9/23 3 70 Reactor shutdown by control rod B 1 Electric Transformers Nl.1.4 
l.O 
.i::. insertion in order to repair oil Power (EB) 

leak in main transformer.· 

29) 9/24 80 0 Shutdown by insertion of control B 1 Electric Transformers Nl.1.4 
rods for main transformer oil' leak Power (EB) 
re·pair. ' .-. : ... 

' 
30) 10/1. 28 40 LTR: Reactor shutdown by control rod A 1 Engineered Valves Nl.1.4 

10/10/70 ·insertion following HPCI and Safety 
Electromatic Relief valve failures. Features 

(SF-C) 

31) 10/10 4 90 Turbine trip on moisture separator A 3 Reactor Heat D2.3 
tank high level caused reactor Coolant Exchangers 
scram on stop valve closure. (CC) 

32) 10/13 244 90 Anticipated scrBlll following manual A 2 Steam & Heat N3.l 
turbine trip as part of STP #18. Power Exchangers 
Unit remained shutdown to repair (HC) 
c~3denser tube leak. 



Table Al.l (Continued) 

DBE(D)/ 

No. 
Date Duration Power Reportable Description Cause Shutdown System Component NSIC(N) 

(19 70) (Hrs) (%) Event Method Involved Involved Event 
Category 

33) 11/14 llO 48 Reactor shutdown by control rod B 1 Reactor·· Pumps & Nl.1.4 
insertion to repair reactor feed Coolant (CH) & Control 
p111Dps and replace 5 control rod Reactor (RB) Rods 
drives. 

34) 11/19 6 NA LTR: Reactor shutdown by control rod B 1 Engineered Valves D6.l 
12/18/70 insertion to allow drywell entry Safety 

to investigate Electromatic Relief Features 
Valve failure and a suspected leak (SF-C) 

"'Tl in the drywell. 
I 

~ 35) 12/4 44 50 LTR: Reactor shutdown by control rod A 1 Reactor Valves Nl.1.4 
12/ll/70 insertion following MSIV failures Coolant 

(failed to·close) during ·surveillance (CD) 
testing. '·' 

36) 12/7 465 10 Main transformer failure caused a A 3 Electric Transformers D2.3 
generator and turbine trip followed Power 
by a reactor scram on turbine stop (EB) 
valve closure. 

37) 12/31 13 NA LTR: Repair of Bir line leak in drywell. B 1 Auxiliary Pipes, Nl.1.4 
1/8/71 Process Fittings 

(PA) 



Table Al. 2 Forced Outages and Power Reductions 

DBE(D)/ 

No. 
Date Duration Power Reportable Description Cause Shutdown System Component NSIC(N) 

(19 71) (Hrs) (%) Event Method Involved· Involved Event 
Category 

1) 1/1 43 0 Continuation of outage 12/31/70. B 4 Reactor Pipes, Nl.1.4 
Coolant (CD) Fittings 

2) 1/9 19 60 Repair turbine steam piping leaks B 1 Reactor Pipes, N3.l 
and drywell ~rain sump pump .. Coolant (CC) Fittings 

3) 1/10 14 NA Reactor scram from IRM Hi-Hi signal G 3 Reactor Valves Dl.2 
due to spike in feedwater flow while Coolant 
placing a feedwater regulating valve (CH) 
in manual". ,, 

I 
1/22 ~ 4) 33 so LTR: Spurious high water ·level signal A 3 Reactor Instruments- N2.4 

O'I 1/29/71 in moisture separator tank. Following Coolant tion & 
scram upon receipt of a primary coolant (CC) Controls 
isolation signal one MSIV did not close. 

5) 2/13 2 90 Turbine balancing. B 1 Steam & Turbines Nl.1.4 
Power (HA) 

6) 2/13 27 0 Reactor scram due to incorrect setting G 3 Instruments- Instrument a- N6.l 
of 600 psig interlock setting. tion & tion & 

Controls (IA) Controls 

7) 5/28 34 - 10 LTR: Drywell entry to locate and eliminate B 1 Auxiliary Pipes, Nl. l. 4 
6/4/71 leakage in drywell instrument air Process (PA) Fittings 

system. Also,repair of HPCI return 
line accomplished. 

8) 6/7 7 70 Turbine trip initiated by spurious A 3 Reactor Heat D2.3 
turbine. moisture· separator high Coolant Exchangers 
water level signal. Closure of (CC) 
turbine. stop valves res_ulted in scram. 

9) ._6/7 122 20 Turbine moisture separator B 1 Reactor . Heat Nl. 2.1 
modification. Coolant (CC) Exchangers 



" 

Table Al. 2 (Continued) 

DBE(D)/ 
·Date Duration Power Reportable Description Cause Shutdown System Component NSIC(N) 

No. (19 71) (Hrs) (%) Event Method Involved Involved Event 
Category 

10) 6/14 5 24 Turbine trip ·due to moisture A 3 Reactor Heat D2.3 
separator liank "high level" Coolant Exchangers 
~losure of turbine stop valve (CC) 
resulted in a scram. 

11) 6/14 7 0 Reactor scrammed due to low A 3 Steam & Heat D2.5 
condenser vacui.im at reactor . Power (HC) Exchangers 
pressure 600 psig. 

12) 6/14 7 0 Shutdown to investigate scram B 1 Reactor Accumulators Nl.1. 4 .,, 
· dischaz:ge volume high levels. . (RB) I 

\.0 
·;--..1 . 13) . 7 /2 6 65 During investigation of G 3 ·Steam & Valves · D2.3 

oscillations in 02 turbine control Power 
·valve, .. an oscilloscope used in the (HA) 
·checkout caused a ground and' the 

·control valves closed·resulting in 
· APRM Hi-Hi scram. 

14) 7 /13 6 64 Drywell p·neumatic air supply system G 3 Auxiliary ·Blowers D2.4 
was being isolated for repairs. Process 
During 'this operation the backup air (PA) 
supply was inadvertently isolated, 
MSIV closure occurred and· .reactor scrammed. 

15) 7/14 3 25 Moisture Separator drain tank high G 3 Re!)<; tor Valves N6.l. 
, ... level trip occur~ed while resetting Coolant 

the moisture separator normal drain ·(CC) • 
valves to the high pressure heaters. 

( 
/ 



Table Al.3 Forced Outages arid Power Reductions 

DBE(D)/ 
Date Duration Power Reportable Description Cause Shutdown System Component NSIC(N) 

No. (1972) (Hrs) (%) Event Method Involved Involved Event 
Category 

1) 5/9 2 0 Trouble with control rod inseit/ A 1 Reactor Instrumenta- N2.l 
withdraw switch, (RB) tion & 

Controls 

2) 5/10 1 15" IRM Hi-Hi signal - trouble shooting G 3 Steam & Valves N6.3 
EHC system - opened and closed Power 
bypass valves_. (HA) 

3) 5/23 4 30 Group I Isolation resulting from G 3 Steam & Valves D2.4 
..,, trouble.shooting U3 control valve, Power (HA) 
I 
\0 4) 6/12 42 95 Condenser tube leak. A 1 Steam & Heat N3.l CX> Power (HC) Exchangers 

5) 6/16 10 75 Spurious turbine trip, A 3 Steam & Turbines D2.3 
Power (HA) 

6) 6/22 10 95 LTR: Low EHC oil pressure sensors at A 3 Steam & Valves D2.2 
6/25/72 turbine control valves caused "load Power (HA). 

reject" relays to operate. EHC oil . ~.,.. 

pressure oscillation during turbine 
surveillance. 

7) 6/25 13 90 Steam leak in x-area. Reactor A 3 Steam & Valves D2.4 
scrams from Group I isolation. Power (HB) 
Broken fitting on test pilot bled 
air off valve ope~ator causing MSIV 
to close. 

8) 7 /17 98 75 Seal leak on 2B recirculation pump. B 1 Reactor Piimps N3.l 
Coolant (CB) 

9) 8/6 3 90 LTR: Low EHC oil pressure caused a load A 3 Steam & Valves D2.2 
8/23/72 reject scram. Power· (HA) 



Table Al.2 (Continued) 

DBE(D)/ 
., Date .Duration Power Reportable ' Shutdown System Component NSIC(N) No. 1:(1971) (Hrs) (%) Description ·Cause Method Involved Involve<! Event Event 

Category 

. 16) 7/19 3 50 Turbine stop valve closure caused G 3 Auxiliary Instrumenta- D2.3 
by turbine trip .resulting from Process. tion & 
spurious ·reactor high water level (PA) Con.trols 
signal traced to pressure fluctuation 
in instrument line header caused 
when another instrument on same 
header was placed in service following 
a s~rveillance test. 

..,, 17) :· 7 /20 4 35 LTR: The reactor .scrammed on APkM Hi-Hi B 3 React Qr Instrumenta- N2.4 I 9/8./71 signal following a transient .initiated Coolant tion & l.O 
l.O by a partial scram. The partial scram (CC) Controls 

was initiated·during a surveillance, 
test ¥hen a spurious safety system (main 
steam line radiation monitor) trip 
occurred at the same time the safety 
system was being reset, resulting in 
a· partial insertion of .control rods, 
The resulting step decrease in load 
(708-320 MWe) caused a pressure 
transient and reactor scrammed on high 
flux. 

18) 7/23 50 50 Repair of leak in drywell pneumatic B 1 Auxiliary Pipes., .Nl.1.4 
supply system. Process (PA) Fittings 

19) }/25 4 ·o Loss of M/G set when Bus 29 A 3 Reactor Electrical Nl.1.4 
accidentally fripped (loss.of Coolant Conductors 
power to M/G set). Reactor pressure (CB) 
was below 600 prig,. M~IV's .closed and 
condenser vacuum below 23" Hg. 

20) 9/30 90 50 LTR: Investigate effects of a potential B 1 ,Reactor Pipes, Nl.1.4 
11/1/71 water hammer in shutdown cooling Coolant Fittings 

piping during surveillance test (CD) 
of system's isolation valves' 

•. 
...... ~~ ...... !;!;:;1~···7-:?-.;~ ::: '• ''I 



Table Al.3 (Continued) 

DBE(D)/ 

No. Date Duration Power Reportable Oesci:-iption Cause Shutdown System Component NSIC(N) 
(19 72) (Hrs) (%) Event Method Involved Involved Event 

Category 

10) 8/17 10 90 APRM high flux sensor trip caused A 3 Steam & Valves 02.3 
by pressure spike generated when Power 
tui:-bine valves closed rapidly. (HA) 

11) 8/20 7 95 Hi-Hi moistui:-e separatoi:- watei:- level A 3 Re.3ctor Inst rumen ta- 02.3 
trip switch had a bare wire giving a Coolant tion & 
ground and a turbine trip. (CC) Controls 

12) 9/7 312 75 lB main steam line-flow i:-estrictor A 1 Steam & Pipes,·- Nl. l. 3 ...,., 
probl_em.s.; Power (HB) Fittings I ...... 

O· 13) 10/13 7 75 Place .weights on turbine for. balancing. B 1 Steam & Turbines Nl.1.4 0 
Power (HA) 

14) 10/14 541 .50 Hain steam line flow restrictor B 1 Steam & Pipes, Nl.1.3· 
_ . r.ei;>lacement •. Power (HB) Fittings 

. '' 
15) 11/16 1 90 Valve 2301-4 failed to open. B 1 Engineered Valves Nl.2.4 

{' Safety·: 
Features 

:~ 1- : . ' ) · ·csF:.:c> 

. 16) 11/16 ·10 90 Turbine balancing· problems. · A l Steam & Turbines Nl.1.4 
. ;. . • •• «•' 

PoVer (HA) 

17) 11/27 5 90 Manual scram initiated ~ecause ·A 3 Auxiliary Control iH.L4 
rods drifted in due to loss of Process Rods 

.. instrument ai'r.' (PA) ·" 

18) .12/2 7 -95. Spurious generator· trip on loss A 3 Steam & G.enerators 02.2. 
of field. Power (HA) 

.,. 



"Tl 
I ...... 

0 ...... 

No. 
Date 

(1972) 

19) 
. •;'t.ij. 

12/_14 

20) 

21) 

•. ~. 
~ ,-, ~· 

-- ' 1· / 

·~. ,. 

'; 

12/22 

12/31 

,. 

Duration 
(Hrs) 

13 ,- ... 

194 

2. 

'·, 

Power 
(%) 

90 

90 

·:.· 

Reportable 
Everit 

·Table Al. 3 .(Continued) 

\ ~ ·,· '7 ••• 

·,, 
,· .. o~s~riptfon 

.I' 

Replacing main- steam line drain 
valves and replacing mechanical·: 
seals on "A" recirculation pump. 

·•, 

·· .... ·,·:·.· 

: "!'.':'' 

·, ~. .. - . .:•·· 

• ... ··'l. .. ···; ·. :.:: . 

. ~-. 

. ) . . '\ .· . ~ .. 

Cause 

B 

B 

A 

'-. 

DBE(D)/ 
Shutdown Sys'tem Component NSIC(N)· 
Method Involved Involved · Event 

Category 

l. steam & Valves Nl.1.4 
Power (HA) ... 

1 Reac·tor'· · Valves N3.l 
Cool'atit' and 
(CC)·_ & (CB) Pumps_ 

3 Instrumenta- Instrument a- N2.4 
tion · & 

,, 
tion: & · · '' 

Controls . Controls 
(IA) 



Table AL4 Forced Ou_tages and Power Reductions 

DBE(D)/ 
Date Duration Power Reportable Description Cause Shutdown System Component NSIC(N) 

No. (19 7l (Hrs) (%) Event Method Involved Involved Event 
Category 

l) 1/13 20 90 Replace servomotors for intercept B 1 Steam & Motors Nl.1.4 
and· control valves. Power (HA) 

2)" 1/18 20 50 Low reactor water level caused A 3 Reactor Valves 02.7 
by feedwa~er regulator valve problem. Coolant (CH) 

3) 2n9 5 95 Low•reactor water level caused by A 3 Reactor Valves 02.7 
feeawater regulator valve problems. Coolant. (CH) 

""Tl 
,I 4) 3/25 2ll 90 LTR: Modification to off gas system. B 1 Radioactive Pipes, Nl.1.1 - 4/5/73 Our-ing this outage a·n explosion Waste· Fittings G 
N occurred in the off gas system caused Management 

by welder's torch igniting hydrogen (MB) 
'' in system. 

5) 4/28 44 70 Repair steam leaks in x-area and work B 1 . Reactor Pipes, N3.l 
on maximum·recycle system, reboiler Coolant Fittings 
main steam and condenser· tie. in. (CC) 

6) 4/30 6 45 Premature· switching from "startup" G 3 Reactor Control N6.l 
to ·~run" mode caused a Group I isolation. (RB) Rods 

7) 6/3 9 90 Replace PMG on turbine generator. B 1 Steam & Generators Nl.1.4 
Power (HA) 

Ii> 
;,,. 

6/5 31- ' 0 PMG problems on turbine generator B 1 Steam & Generators Nl.1. 4 
discovered after initial role. Power (HA) 

9) 6/16 40 90 Repair leaks on 2B recirculation B 1 Reactor Pumps N3.l 
pump. Coolant (CB) 



Table Al.4 (Continued) 

DBE(D)/ 

No. 
Date ·uuration ·Power Reportable Description Cause Shutdown System Component NSIC(N). 

(1973) (Hrs) (%) Event Method Involved Involved . Event 
Category 

10) 6/18 2 so Rods inserted to bring reactor G 1 Reactor Vessels, N6.l 
drain to reactor H20 temperature Coolant Pressure 
dT·within 140°F. (CA) 

11) 8/2 264 SS LTR·: Inspect snubbers (regulatory D l · Engineered Shock N8.0 
.10/lS/73 requirement). Features Suppressors 

)! (SH) & Supports 

12) 9/lS 10 90 Low oil level alarm on 2A A 3 Reactor Pumps Nl.1.4 ,, recirculation pump~ Coolant (CB) ,,, 
I'.'::' 

l~)' 9/29 90 APRH Hi-Hi caused by "2B" 0 4 A 3 Reactor Pumps Dl. 2 
w recirculation pump flow spike. Coolant (CB) 

14): 10/S 68 80 LTR: Inspec't snubbers (regulatory D 1 Engineered Shock N8.0 
10/15/73 requirement). Safety Suppressors 

Features (SH) & Supports 

-is) 10/19 s :90 HSIV closure due to drywell · G 3 Auxiliary Valves D2.4 
pneumatic' supply valve being Process 
closed; (PA) 

16) 11/11 62 90 Repair·turbine shaft driven oil A 3 Steam & ·Pumps Nl.1.4 
pump bearing and permanent Power 
magnet generator (PHG). (HA) 

17) 11/14 2 ci Low reactor water level. A 3 Reactor Pumps D2.7 
Coolant (CH) 

18) 11/27 s 90 Low reactor water level caused A 3 Reactor Pumps D2.7 
by feed pump trip. Coolant (CH) 

,, 



....,, 
I ....... 

0 
~ 

No. 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

Date 
(19 74) 

2/12 

2/18 

3/9 

3/16 

7 /27 

8/3 

8/22 

9/1 

9/3 

Duration 
(Hrs) 

144 

329 

57 

12 

116 

1 

112·: 

. 35. 

14 

Power 
(%) 

80 

0 

64 

80. 

50 

50 

6,0 

75 

25 

Reportable 
Event 

LTR: 
2/20/.74 

LTR: 
8l2./74 

'LTR:·. 
9/6/74 

Table Al.5 Forced Outages and Power Reductions 

Description 

Feedwater check valve seal ring 
and recirculator pump seal leaked 
excessively. 

Turbine generator turning gear 
was damaged (was not.engaged 
properly). 

Standby ·liquid. ·control system 
valve and pilot valve of an 
electromatic relief valve leaked 
excessively. 

Spurious Hi-Hi moisture separator 
level signal caused a turbine trip. 

Leaky containment isolation valves. 

Replaced generator reverse power 
relay. 

Uncoupling. problems· wit.h. control 
rod .d.ri ves • 

Cooling wate.r line to· condensate 
booster pump ruptured, 

Generator/Turbine mismatch signal 
due to.valving err~r. 

Cause 

A 

A 

A 

A 

A 

A. 

.A 

G 

Shutdown 
Method 

1 

1 

1 

3 

1 

1 

1 

1 

3 

System 
Involved 

Reactor 
Coolarit 
(CH) & (CB) 

Steam & 
Power (HA) 

Auxiliary 
Process. (PC) 
& Reactor 
Coolant (CC) 

Reactor 
Coolant (CC) 

Reactor 
Coolant (CD) 

Steam & 
Power (HA)' 

Reactor 
(RB) 

Reactor 
Coolant (CH) 

Steam & 
Power· (HA) 

Component 
Involved 

Valves 
and 
Pumps 

.Turbines 

Valves 
and 
Valves 

DBE(D)/ 
NSIC(N) 

Event 
Category 

N3.l 

N6.l 

N3.l 
and 
Nl.1. 4 

Instrumenca- . D2. 3 
tion & 
Control 

Valves. 

Relays; 

Control 
Rod Drives 

,Pipes, 
Fittings 

Valves 

Nl.1.4 

Nl.1.4 

N,1.0 

N3.l 

N6.l 



No. 
,,. ~ 

!. 
10) 

~; 
11) 

~) 

12) ,, 
I ...... - . 

0 
U'1 

1' 

T. ., 
,··; 

I 

.•.! 

Date 
(1974) 

9/12 

10/8 

10/19 

Duration 
(Hrs) 

' 580 

·9 

99 

: .=' 

Power 
.. (%) 

85 

50 

70 

~···; 

Reportable 
Event 

r· 

LTR: 
9/19/74 

AO: 74-52 
10/25/74 

Table Al. 5 (Continued) 

DBE(D)/ 

Cause Shutdown System Component NSIC(N) 
Method Involved Involved Event .Description 

Category 

A 1 Reactor Pipes, NJ.1 " Leaks ·iri ·recirculation system 
Coolant (CB) Fi.ttings p.iping. 

!'. 

Pressure reg~i~t'or eirc'uitty·. A ·1 Reactor Instrumenta-
.. 

N2.0 
Coolant tion & 

' (CC) Controls 

Bad recirculation PlDDP seal. A ·l Reactor PtDDps N3.l 
Coolant (CB) 

: .. •' ~ 

/ 
: 

·-.· 

,.; ;, 

.·;::. :·--' 



Table Al.6 Forced Outages and Power Reductions 

DBE(D)/ 

No. Date Duration Power Reportable Description Cause Shutdown System Component NSIC(N) 
(19 75) (Hrs) (%) Event Method .Involved Involved Event 

Category 

1) 5/23 66 50 A0:75-30 Problems.with electromatic relief B 3 Reac_tor Valves D2.4 
LTR: valve and MSIV. · First some of the Coolant 
5/30/75 relief valves required routine main- (CC) 

tenance, i.e.• cleaned, capped and 
new gaskets. Second, several were 
inoperable due to mechanical problems 
(too much clearance between cap screw 
and pilot valve stem) •. Thirdly, one 

"Tl MSIV inadvertantly clos_ed-. Fourth, one 
I relief valve failed to.open • ....... 

0 
O'I 2) 6/13 85 50. - Prob_lem. with elect_romatic .re~ief B '1 . Reactor Valves Nl.1.4 

j' I 
,- ' valves:- Cleaned and capped· seats .. ",Coolant -- " .. 

of several. · One ·completely failed (CC) 
to operate, 

'i 
3) 7/8 15 75 Instrument mechanic scrammed unit. G 3- Instrumenta- Instruments- N6.3 

while surveillance testing. tion &.· tion _& 
Controls (IA) Controls 

4) - 8/2' 10. : 97 EHC backup pressure regulator A 1 St_eam & Ins.trumenta- Nl.1.4· 

' i:: failed. -Power (HA) - tion & 
Controls 

fl.~) 9/12 ,o -- . ,90-65 ,Power. reducti_f)n:. · ,Turbine· ,control A- 5 Steam & -_Valves Nl.1.4 
valve oscillations as load increased. Power (HA) 

-6) , .:.c9/20 . '31, ;:;80 • "• , ~~' i' -<-.Turbine control ·valve- _problems. : ,_ A- 1 . _Steam & Valves .Nl.1.4 
_Power. (HA) 

7) 9/24 93 . 65 Snubber- i~_spec t ion., and other main-·. - - l! 2 · ·Engineered Shock -Nl.1.4 
·.·•· tenance. . - ~ :# -

Safety.Features. Suppressors , -._.,I ,. ,: . 
(SH) ., . ~ . 

- 8) -- 9/29 4~ 10 - AO: 75::'.46 Nitr_ogen byPB!IS_ valve. lett .open G, 3 _Engineered _ . ' - Valves- N6.•l 
causi~g high drywell pressure. Safety (SE) 



·Table Al.6 (Continued) 

; .. ... 
'; .. .. 

.. ~; ·-·.·; "'· 4j 

·DBE(D)/ 

' . Date , Duration .:Power Repqrtable 
.Description Cause 

Shutdown Syst.em :· . Component·. " .' NSIC{N) 
'No . .._._: (.19 ?5) (Hrs).:' ;· ., (%),:; Event Method IIiv.olved· Involve<;! Event' , 

Category 

9),. . ~O/~ .· 1'21!,!' 70·_ i\o.:75.,-48-. Nitrogen _inerting· pipe· .crack~.- A 1 Engineered 'Pipes,· ·:Nl.l~ 4. 
Safety {SE) Fittings 

; .·: ,. ' .. 
10~ '.: 10/16 ~b: '6.S ... · .. 

'· 
.. H:. P_.. turbine .-inlet . st,eam )eak, A 1 Steam & f . Pipes,.,· - ~3.1, .. ! .J 

Power {HA) Fit.tings 

11) 10/25 8 90 EHC .oil .leak. A 1 Steam·& Pipes, Nl.1.4 
~.::~ ' ;·.· .Power {HA) .Fittings· 

'"Tl 12) ll/15 24 90 Turbine EHC oil leak. A 1 .Steam & Pipes, Nl.1.4 
I ...... .. ' Pow~r {HA) Fittings 

0 •.I. 
.. 

'-J 
13) 11/16 5. 25 EHC· oil leak. B 1 steam & Pipes,· Nl.1.4 

Power (HA) Fittings 
·V,• ·.,:_ •• '!, 

14). ~l/22 . 10. 80 Tur:b.ine c.control. valve problems· A 1 steam & Valves·:· . Nl.1.4 
-:~., l . ";.: . . Also oH .leak :l,n . reci,rculation . ...... Power (HA) 
.. -. pump. 

d 15) ll/28 26 75. Leak.age in drywell pneumat-ic system; A 1 Auxiliary Pipes, Nl.1.4 
Process (PA) Fittings 

'.· 



Table Al.7 Forced Outages and Power Reduc.tions 

DBE(D)/ 
Date Duration Power Reportable Description Cause Shutdown System Component NSIC(N) 

No. (19 76) (Hrs) (%) Event Method Involved Involved Event 
Category 

1) 1/2 8 93 R0:76-02 Steam leaks from fl3 and 04 A 3 Steam & Valves D2.5 
turbine control valves. Outage Power (!IA) 
dµe to condenser low vacuum. 

2) 2/13 15 98 Recirculation,· system valve A 2 Reactor Valves·· N3.l 
202-7A packing leak. Coolant (CB) 

3) 2/18 19 95 The ·2A feedwater··regtila ting A 3 Reactor Valves. D2 .. 7 
·. ,l} '·' ,. ··' \J valve stem.broke and valve disc Coolant (CH) ,, 

drifted shut. Scram from low water I 
I-" level. 
0 

'I. 00 
4) '; 5/19 121;., 0 R0:76-31 Startup delayed because of accidental G 4 Auxiliary Valves N7 :O 

boron injection. Valving procedures Process (PC) 
were in error: ... 

5) l :· 5/25 36 ,, 0 ' '• . RO: 76-34 Duririg startup,. the "A" Target Rock A 4 Re11ctor Valves D6.l . :. 
safety relief valve stuck open . Coolant (CC) 

• ~i. 6) 6/7 0 98-25 R0:76-40 Power reduction. ··.Both air ejenor A 5 Steam· &· Valves Nl.1.4 
··., rupture diaphrams· ruptured. Power (HC) 

7) 6/25 45 90 Repaired:"D" TIP tridei<es and replaced B 1 Instruments- Mechanical Nl.1.4 
SJAE :rupture;.· discs. tion·& Function· 

j J j ·,·' :: . Controls (IE) Units &· 
and Steam Valves 

;:: . , . Power (HC) 
,.,, .. 

8) 6/27 45 10 Moisture separator high level A 3 Steam & Heat 02,3 
caused a turbine trip. Power (HB) Exchangers 

•1: ~. ·. 
Valves 9) 8/21 }~ 100. '. ~ EHC oil leak.:· B. 1. Steam & Nl .. 1.4. 

" Power (HA) 

•;., 



Table Al.7 (Continued) 

DBE(D)/ 
, Date Duration Power Reportable Description Cause Shutdown System Component NSIC(N) 

No. ('19 76) (Hrs) (%) Event Method Involved Invo,lved Event 
Category 

10) ,9/16 oO l0,0-56 Power reduction. Recirculation B 5 Reactor PlDDpS Nl.1.4 
plDDps lower lube oil level was low. Coolant (CB) 

11). . 9/19 ·6 50 , A0:76-57 Blown 'fuse in B feedwater A 3, Reactor Circuit Dl. 2 
regulating valve control circuit Coolant Closers/' 

,,. "•! caused high water level scram. (CH) Interrupters 

12)' :io/11 0 100-50 'Power reduction. ·· Spurious "A" A 5 ·Reactor PlDDps· D3.l 
.recirculation plDDp trip caused Coolant -n power reduction. (CH) I ...... 

0 13) 111/3 Q' 100-60 Power reduction. Switching erro.r G 5 Reactor . Pumps D3.l ~ 
caused temporary loss of a recir- Coolant 
culation PlDllP forcing a power -r:eduction . (CH) 

. ~ 14) '11/13 
'· 

90 100 Repaired ~'B" TIP indexer, drywell · B 2 Instr\DDenta- 'Mechanical Nl.1.4 
vent valve, and 3/4 inch drain line. tion & Function 

Controls (IE) Units 

15) 12/18 11 94 R0:76-70 Switchyard voltage· transient A 3 Electric Electrica'i Nl.1.4 
caused· instr\DDent· spikes and Power (EB) Conductors 
scram. 

16) 12/29 ·18 100 ·EHC oil leak, A 2 Steam & Valves · Nl.l.ti 
Power (HA) 



'"Tl 
I ..... ..... 

0 

No. 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9). 

Date 
(1977) 

2/5 

3/16 

4/1 

4/5 

4/7 

4/13 

4/17 

'4/17 

5/24 

Duration 
(Hrs) 

37 

105 

44 

0 

0 

·,9 

14 

24 

0 

Power 
(%) 

,98 

93 

98 

70-50 

70-37 

75-50 

70 

10 

-80-50 

Reportable 
Event 

RO: 77-13 

Table Al.8 .Forced Outages and Power Reductions 

Description 

Low level oil condition on 
'lower level bearing of "A" 
reci~~ulating water pump. 

Tou~8- inspection, snubber 
inspection, recirculation 
water punp seal replacement. 

Unidentified leakage in drywell 
which turned out to be a water 
leak in a chemicill'.test flange 
in the ·bypass loop on "B;' 
r'ecirculation loop. 

Power' reduction: . -"A" recirculation 
p~p upper lube oil alaiii;. 

Po~er. reduction. "A" recirculation 
P=P bearing alarm. 

Pow'er reduct.ion. Recirculation · 
pump lube oil Hi/Lo alarm. Dry
well entry to remedy problem. 

Packing leak on main steam supply 
stop valv.e. to -"A" SJAE. 

'Electrical feed failure.to 
essential service bus·. 

Power reduction. M/G oil pump 
leak. 

Cause· 

A 

B 

A 

A 

A 

A 

A 

A 

A 

Shutdown 
Method 

1 

1 

1 

5 

5 

5 

j 

3 

5 

System 
Involved 

Reactor 
Coolant (CB) 

Reactor 
Coolant (CB) 

Reactor 
Coolant (CB) 

Reactor 
Coolant (CB) 

Reactor 
Coolant (CB) 

Reactor 
Coolant (CB) 

Steam & 
Power (HB) 

Electric 
Power. (EB) 

Reactor 
Coolant (CB) 

Component 
Involved 

Pumps 

Pumps 

Pipes, 
-Fittings 

Pumps 

Pumps 

Pumps 

Valve 

Electrical 
Conductors 

Generator 

DBE(D)/ 
NSIC(N) 

Event 
Category 

Nl.1.4 

N3.l 

N3.1 

Nl. l. 4 

Nl.1.4 

Nl.1.4 

N3.l 

NLl.t, 

Nl.1.4' 



.,, 
I ...... ...... ...... 

No. 

10) 

11) 

12) 

13) 

14) 

15) 

16) 

Date 
(1977) 

6/4 

6/14 

7/9 

7 /23 

8/11 

9/7 

11/23 

'I; 

Duration 
(Hrs) 

23 

0. 

15 

0 

0 

16, 

428 

Power 
(%} 

75 

60-25 

80 

70-10 

50 

0 

',"·-

Reportable 
Event 

.... 

Table Al.8 (Continued} 

Description 

The austained high pressure 
trip s~it,ch wa11 being ,changed out. 
When switch was valved back into 
sensing line, which is common to 
reactor low ievel, trip, switch,. unit 
scrBlllD!ed on reactor water low level 
trip. 

Po~er reduction. Rapidly 
decreasing condense~ vacuum. 

A dead weight accidentally 
dropped against reactor level 
instrumentation during routine 
reactor ,high pressure instrument 
surveillance. . 

Power reduction. Low oil level 
on. recirculation pump. Drywell 
entry to ... corre_c't problem. , 

Power reduct.ion. Excessive steam 
leak in the x-area. 

Loss of air t.o MSIV' s due to valve 
diaphram failure. MSIV's failed 
closed. 

Continuation of refueling outage 
except now called forced main
tenance outage since all main
tenance work not completed yet. 

........... 

Cause 

G 

A 

G 

A 

A 

A 

B 

Shutdown 
Method 

3 

5 

3 

5 

5 

3 

4 

System 
Involved 

Instrumenta
tion & 
Controls (IA} 

Steam & 
Power (HC) 

Instrumenta
tion & 
Controls (IA) 

Reactor 
Coolant 
(CB) 

Steam & 
Power (HB} 

Auxiliary 
Process (PA} 

Unknown 

Component 
Involved 

~nstrumenta

t ion & 
Controls 

Heat 
Exchanger 

Instrumenta
tion & 
Controls 

Pumps 

Valves 

Unknown 

DBE(D)/ 
NSIC(N) 

Event 
Category 

02.7 

D2.5 

N6.3 

Nl.1.4 

N3.l 

D.2.4 

Nl.O 



Table Al.9 Forced Outages and Power Reductions 

DBE(D)/ 

No. Date .. Duration Power Reportable Description Cs use Shutdown· System "Component NSIC(N) 
(19 78) (Hrs) (%) Event Method Involved Involved "Event 

Category 

1). 1/1 19 85 Turbine stop valve - faulty ·switch A 3 Steam & Instrument a- D2.3 
in test circuit. ·Power (HA) tion & 

Controls 

2) 2/9 13 100 Turbine trip on stop valve closure. A 3 Steam & Turbines D2.3 
Power (HA} 

3) 2/10 29 0 Turbine ·trip stop .valve closure. A 3 Steam &· Turbines D2.3 ..,, Power (HA} 
I ...... 4) 2/25 50. 100 · Hi MSIV ·pilot valve temperature • G l Reactor. Valve N6,3 ...... 

N Maintenance.error, Coolant (CD} 

5) 4/27 27 100 A .. surveillance·· procedure •did not make F 3 Electric Circuit N7.0 
· · referen.ce .. to a, cross tie between breakers '···Power Closers/ 

-·in .. units 2&3 •. Opening thi~.~reaker ·'(EB} ·Interrupters ., · 
., caused .undervoltage on Unit 2 resulting 

··in a -scram. 
~ .') :,:, r; .. " ,; ~ ;. '. 

6) 5/20 76 95 Condenser tube leakage, A l Steam & Heat Nl.1.4 
'l. . . :_;·.,, .... Power (HC) Exchange is 

! .:.~ ' . ' ' .. -' ~·. -: . " ,. " 
7) 6/25 27 95 Generator load rejection due to a phase H 3 Electric Electrical D2.2 

mismatch during a severe storm, ··Power (EA) Conductors 
!.: ···1·· 

8) 7'/28 20 ., 90 Contractor··•crew dug into'an instrument H 3 Auxiliary ., Pipes, . N9.l 
air. line to the fil:ter building,· Process (PA} Ffttings 

.9) 7/29 10. '10 Operator used.a, walkie talkie in the" -~ 3 ·Instruments- Insi:rumenta- . i:l2, 3 
., . ····· auxiliary' e'ie~i:ric ·room and tripped· ·tion·& · tiOn & : -

the .turbine 12% overspeed circuit, Controls (FE} Controls 

10} 8/1 199 60 Bonnet leak on "B" recirculation. A 1 Reactor Valves N3,l 
pump discharge valve •. Coolant (CB} 



No. D~.te ·Duration Power Reportable 
(19, ) (Hrs) (%) Event 

11). 9/p 22 90 

\·• .. ~' 
12) 11/6 0 100-25 

.. 
13) 12i9 20 90 

...,, 
I ...... 14) 12/18 0 90-30 ...... 
w 

....... l 

; .. . ~ ;....: 
_·!,.. 

:~ ' ' 
;\ 

~ ·. 
.1 .~ ;i ~ .. ~-

' 

::.= t'; .. 
.. : ... 

~-:· " ;, ~ ·" -, ..... 

Table Al. 9 (Continued) 
•.'.. 

-
. :Description Cause 

x-area Hi· tempe!:"ature coolers A 
tripped, 

... 

Power Reduction. B 
Adjust HSIV closure times. 

-.:· 

Recirculation HG set brush. A 
replacement. · 

.:\; 

Power·Reduction. A 
Lube .oil •'pump· trip .'caused trip 
of "A" 'rea·ctor recirculation 
pump HG set. 

· . 
·} . ,, 

1.-··· ., 
' !.· ' ,. "" ·\. --.· .. 

;;,. . ;· .. . . 

:.-:v __ 

... ·.~ .. .•· ·1;·"')-

-~ ,_: 

Shutdown 
Method 

) 

5 

1 

5 

•• J ~ . 

System". 
Involved·· 

Other. 
-Auxiliary 
(AA) 

Reactor 
Coolant (CD) 

Reactor 
·Coolant (CB) 

Reactor 
Coolant (CB) 

,. , 

DBE(D)/ 
Component· "NSIC(N) .. 
Involved · Event · 

Category 

Heat "Nl,1.4 
Exchangers 

Valves· N2,0 

Generators Nl.1.4 

Puinps' Nl.1.4 



No. 

1) 

2) 

3) 

4) 

5) 

6) 

j} 

Date 
(1979) 

1/15 

2/3 

2/8 

5/5 

5/7 

5/9 

7) '6/6 

8) 6/12 

9) 7 /27 

'10) 7/31 

Duration 
(Hrs) 

0 

49 

44 

29 

0 

12 

0 

49 

Table Al.10 For~ed Outages-and Power Reductions 

Power 
(%) 

90-40 

80 

80 

5 

5 

?-io 

Reportable 
Event Description 

Power .reduction. Add oil to "A" 
r'ecirculator pump. 

Loss of secondary containment due 
to overpressurization of reactor 
building as a result of the loss 
of exhaust fans. 

Trip of both· scram channels while 
performing instrumentation 
surveillance. 

"D" TIP machine stuck in index 
position Q'l. 

"D" TIP machine stuck in position 
·:#6. 

~teaD; ·1eak in turbine hood. 

100-50 ·LER-79-41 Power· reduction. "B" reactor · 
recirculation pump MG set 

'tripped· wheri a transforiner in the 
generator field' control failed 

roo 

c 95-50 

60 

· . resulting in a load .reduction; 

'.' Iriady'ertent ciosure. of MSIV. 

Power' reducdon. High dry 
weli- floor drain leakage, 

Repair· packing· leak on core 
spray manual stop. 

Cause 

A 

A 

G 

A 

A 

A 

A 

G 

.A 

A 

Shutdown 
Method 

5 

1 

3 

1 

1 

5 

5 

3 

5 

1 

System 
Involved 

Reactor 
Coolant (CB) 

Component 
Involved 

Pumps 

DBE(D)/ 
NSIC(N) 

Even-t 
Category 

Nl.1.4 

Other Auxillary Blowers 
(AA) 

Nl.1.4 

Instrumenta
t;ion & 
Controls (IA) 

Instrumenta
tion & 
Controls (IE) 

Instrumenta
tion & 
Controls (IE) 

Steam & 
Power (HA) 

Reactor 
Coolant (CB) 

Reactor 
Coolant (CD) 

Reactor 
Coolant (CB) 

·Engineered 
Safety (SF-D) 

l&C 

Mechanical 
Function 
Units 

Mechanical 
'Functi~n· 
Units 

Turbines 

Trans'
formers 

N6.3 

Nl.1. 4 

Nl.1.4 

'N3.l 

D2.2 

InstrlDDenta- ·02.4 
tion & 
Controls 

Valves, N3.l 

Valv.es N3. l 



Table Al.10 (Continued) 

: (~; ' ... :_: 

-•. DBE(D)/ 
-d Date Duration Power:.• Reportable . •: 

Description Cause Shutdown System Component NSIC(N) No; 
(1~79) (Hrs) (%) Event Method Involved Involved Event 

Category 

11) ... 10/13 183 100 Hanger and· anchor. bolt inspection D 1 Engineered Shock N8.0 
(r~gu!atory requirement). Safety (SH) Suppressors 

12) 10/20 19 10 Mrii~tu~e sepatatqr draiii tabk A 3 Reactor Instrumenta- Nl.1.4 
h~gh. l~vei 

:. __ ,., .',· 

Coolant (CC) tion & 

~ s::. Ccin'trols 

13) ll!/10 15 100 Feedwater pump tripped due to G 3 Reactor Instrumenta- D2.7 
low suction P,~e.ssure trip .. Coolant (CH) tion & 

"T1 i,. .. introduced·. Controls I ..... ..... 14) 11/30 54 100 Repair leak on moisture separator B 1 Reactor Pipes; N3. l U1 
line, Coolant (CC) Fittings 

.:i 

'! 

i'" 



,, 
I ...... ...... 
°' 

No. 

1) 

2) 

Date 
(1980) 

1/30 

2/3 

3)·' 5/Fi . 

4 )' .. , 5/12\ 

5) 5/22 

6)!"')'• 7 /26 .. 

7) . ·; 9/23 

·8) 10/5 

Duration 
(Hrs) 

14 

11 

145 

11 

63 :·' 

78 . 

8 

Power 
(%) 

90 

90 

90 

0 

80 

75 

100 

50 

Reportable 
Event 

LER:80-17 

Table Al.11 Forced Outages and Power Reductions 

Description 

Unit inadvertently manually scrammed 
upon receiving a half-scram signal 
m RPS channel B. 

Rx scram on low vacuum while trans
ferring max recycle reboiler relief 
discharge from unit 3 condenser 
to unit 2 condenser. 

< '!'. : • \ 

Rx seram ·on HSL Hi Rad (spurious. 
signal) resulting in Group I 
isolation. 

Replace'd· "B" recirculation piimp 
seals. 

Rx ·row· "level. (Ins'trument rack 
· jarred inadvertently). 

Mariual and' automa't"ic scram 'per. 
IE 80-17 to verify CRD system 
function properly (Regulatory 
requirement), 

Low. vacuum·. Excessive afr· in
leakage into condenser from "C". 

Place off gas system back in 
service. " 

:,. 

Cause 

G 

A 

A 

A 

G 

D 

A 

B 

Shutdown 
Method 

2 

3 

3 

1 

3 

2 

3 

2 

System 
Involved 

Instrumentation 
& Controls (IA) 

Steam & Power 
(HC) 

Instrumentation 
& Controls (IA) 

Reactor 
Coolant (CB) 

Instrumentati_on 
& Controls (IA) 

Reactor (RB). · · 

Steam & Power 
(HC) 

Gaseous 
Radio~ctive 
Waste·· 
Management 
(MB) 

Component 
Involved 

DBE(D)/ 
NSIC(N) 

Event 
Category 

Instruments- N6.3 
tion & 
Controls 

Heat D2.5 
Exchangers 

Instruments-, 
tion & 
Controls·· 

Pumps. 

Instrumenta
tion.& 
Controls 

Control Rod 
Drives 

Heat 
Exchangers 

Unknown 

N2.t. 

N3.l. 

N6.3 

N8.Jl 

D2.5 

NLO 



Table Al.11 (Continued) 

DBE(D)/ 
Date Duration Power Reportable_. Description Cause Shutdown System Component NSIC(N) No. 

.(l9 80 (Hrs) (%) Event Method ·Involved Involved Event 
Category 

·. l 9) 10/9 84 - -:50 ··-'EHC ·pllllip. electrical' malfunction A 3 ·Steam & Power P.umps D2.3 
caused turbine stop valve closure. (HA) 
unable to bring level up due to 
inoperability of HPCI system. 

·· 10) '.' 'Il/20 18 50 28 CRD pump tripped and failed to A 2 Reactor· (RB) Pumps Nl.1.4 
restart, 

"Tl 
11) ·11/24 28 50 LER:80-44 Group I -isolation while doing G 3 Reactor ·Insi:rumenta- D2.4 

I surveillance test-MSL Hi flow. Coolant (CC) tion & ...... Controls ...... 
'-I 

.12) . - 12/02 73 50 Turbine trip.due to moisture in' A 3 Steam & Power lnstrumenta- D2,3 
·turbine vibration meter, (HA) tion & 

Controls 
-.• .. ' 

. 13) .. 12/11 ·45 ::. 50 Scram· discharge volume Hi-Hi alarm A 2 Reactor· (RB) Instrumenta- Nl.1.4 
would not reset. tion & 

Controls 



Tabl:e Al.12 1981 Forced Shutdowns and Power Reductions for Dresden 2 

DBE(D)/ 
Date Duration Power Reportable 

Des~ription Cause Shutdown System Component NSIC(N) 
'No.· 

(1981) (Hrs) (%) Event Method Involved Involved Event 
Category 

1) 5/12 12 Generator ground-manual turbine A 1 Steam & Generators D2.3 
trip. Power 

(HA) 

2) 6/13 50 Lightning caused in-house H 3 Electric Instruments- N9.2 
electrical problems. Being Power tion & 
investigat.ed by SEED. (ED) Controls 

..,, 
3) 6/30 37 Recirculation pl.Dllp tripped while 'A 1 Reactor Pl.Dllps D3.l I 

I-' operator adjusting flow. Reactor Coolant 
I-' manually shutdown to repair. (CB) 00 : - . , 

4) 7/15 37 ·Reactor manually' tripped to· A 2 Reactor Pumps Nl.1.4 
r·epair 2B recirculation pl.Dllp. ·.coolant 

~.)) 
(CB) 

5) 8/15 32 Maintenance outage to repair 2B A 3 Reactor Pl.Dllps . Nl.1.4 
recirculation·oil pl.Dllp. . (Reactor Coolant 

·"scram after .unit offline because 
of ~iu:rs Hi-Hf.~ondition.) 

(CB) 

: . 6) 9/21 39 Mechanical problem in circuitry A 3 Steam & ·Instrumenta- N2.0 
of turbine stop valves. Power tion ·& 

(HA) Controls 

7) 11/3 99 100 Replaced recirculation pl.Dllp seal. A 1 Reactor Pumps N3,l 
Coolant 
(CB) 

8) 12/3 17 100 Scra11DDed on low r·eactor water A 3 Inst;rumenta- Instrumenta- N2.0 
level due to instrumentation tion & tion & 
failure. Calibrate instruments. Controls Controls 

(IA) 



•No. 

9): 

,.; 

10) 

Date 
(1981) 

12/12 

12/24 

DUration 
(Hrs) 

75· 

34 

...... 

Power 
(%) 

100 

Reportable 
Event 

LER: 
81-78 

: ·. Tabie Al.12 · (Continued) 

'·i. 

Description 

Reduced power' and removed· turbine 
from grid to repa.ir leak in x-area. 
Placed gen·er.ator b'ack ·in' operation. 
w1{ne ·ind:easing. power.· scrammed' on 
low.reactor water-level'. .. 

While performing safety relief 
valve operability surveillance 
"2B" SRV failed to open. oue· to 
HPCI'being·inoperabie, reactor was 
shut down. The valve actuator 
wasJrepaired_; '.J' .... 

. ~ . \)!·" ~·:~~-'. 

'.!·. '1'.; ' ~· c 

Cause· 

A 

A 

Shutdown 
Method 

9 

1 

System 
Involved 

Reac·tor 
Coolant 
(CH) 

Reactor 
Coolant 
(CC) 

Component 
Involved 

Unknown 

Valves 

• 3 -

DBE(D)/ 
NSIC(N) 

Event 
Category 

02·. 7 

Nl.1.4 

,· 



Appendix A: Dresden 2 

Part 2. Reportable Event Coding Sheets 

F-121 



Table A2.l Coding Sheet· for Reportable Events for Dresden 2 .;,._1970 

NSIC Event .Report Plant ·Component Abnormal Significance 
. N.u!'lber -. Accession System.· Eguipm~f!t . Instrument Cause Comment 

Number Date ·Date Status ,. s·tatus · Condition Categor·y -

70-01 41938 : .1/26 2/6 D EG N,F. c . ED H N Reactor was shutdown; 
an error occurred 
during testing • 

~ ;,-:·1~ '·("·.!"' .: 0~J- .;:\:·; " .~::. l 

70-02 - . 1/26 2/6 c EG N c AQ G Cl The 2/3 swing diesel· 
:was inoperable. 

"'; 70--03 ·.:;;., (. ~'. :;...i >4/17 B .... SF-C :OQ c AZ" G Cl · :· · HPCI ·pump supply' valve 
inadvertently open • 

"Tl . •-.. 
I 70.:.04. . '47290 .. 4/23 5/22 c SF-A QQ;RR .. c BA D N : One cif"five electro-....... 

N ~0 1 ·: . :"i ma tic relief valves· 
N failed to open due to 

. ') 
misadjusted linkage • 

... -~ :: :: 
,, .. : .. ":'. 70-05 47289 5/8 5/18 c CD QQ,00 c AG,BB D S2. The lC, 2C, 2A and 2D 

-- · MSIV-·'s failed to close 
during testing. 

\:>T0'-06 5/14 B . RB· ·(•J' c ··BF· D Cl -One control -rod· ins·er-
tion time exceeded lim-
it;during startup 

~..:-·· :-:- : \ . •' testing. 

70-07 46459 5/28 6/2 D SF-C 2;,GG c RH A,H Cl Water hammer due to 
·. 5/29 ·improper valve arrange-

ment caused HPCI· snubber 
failure • 

. ;!{ :·\ '6/8 SF-A t Ii 70-08 -4'6746 5/29 c QQ,RR AZ N One of five electro-
ma tic relief valves . 
failed to open due to 
misadjusted linkage. 

70...:09 47822 6/3 7 ii3 B CD 00 c BI D N Two MSIV's in different 
steam lines closed·at 
times slower ·than Tech 
Specs. 



. "Tl 
I 

....... 
N 

·W 

. !1 

' 
Number 

70-10 

70-11 

70-12 ; ~· 

' :'.· ,, 

70-13 

70-14 
'.i'.)-<'; 

70-16 

·10_.:.n · 

- -· ; .. 

NSIC· 
Accession 

Number 

Evcni:' Report 
Date Date 

47814 6/S· 7/6 

47291 6/26 

00077 '8/25: .1 

': \ ~: ~: :1 :'.--: 
'56054 9/10 

·57236 ' 9/15 ·10/16 
. \ ,...: 

60226 9/27' 12/21 > 

'·' 
t, t. , ~ ~ 

.. 57235 10/l . 10/9 

" :s1os3 '.:.' .·:c 101:1s·'·'.. 
":· ' .. '!~ . 

Plant 
Status 

B 

B 

,., 

., 

B 

B 

c 
D 

System 

RA 

RB 

·RB 

~.· 
. SF-C 

EC 

MA 
... 

CC,CA 

D " . PC ;Mt. , ' . 
.t'. 

Table A2.l (Continued) 

Equipment Instrument Component· Abnormal 
Status Condition 

00 B EG 

J c BI 

00: c HL,BB 

•' 

y BI 

c T B ED 
.-t;-. 

·. B ic OD . 

00 c 

V.· ··B '· ) ':' OD,OK 

- .. • .... ; .. ' 

Cause 

D 

D 

D . 

B 

c 

A 

D,G 

. A,H 

Significance 
Category Comment 

SS 

N 

N 

Cl 

Cl 

Cl 

C3 

I 

The Dresden 2 blowdown· .. 
incident. ·-' 

Control ·rod scram:. 
times increasing. 

Sodium pentiborate cry
stals prevented the 
relief valve·from . 
closing .. 

Wrong size criteria in 
lubricatfon. line~·,. 

A .125 V DC battery dis
charged and the.inverter 
tripped • 

'[_ ... . _., ,-,, 

Radioaci:fve l::l;mi'Uex-; ·. 
ceeded in above-ground 
storage· tank,'· "· 

Tight pac.king caused 
steam s~pply valve to 
fail. · Worn solenoid 
caused electrolilatic 
va.l:ve to. fail. .. 

Small ·release. of ... r.adio-: 
· .. active liquid. The rad
w.~st~ conceritrator 
leaked. 



Table A2.l (Continued) 

NSIC Event Report Plant Component Abnormal Significance 
Number Accession System Equipment Instrument Cause Commer>• 

Number Date Date Status Status Condition Category 

70-18 56981 10/15 10/22 D PC,MA v B OD,OK A,H C3 Small release of radio-
active liquid to the 
environment. 

70-19 10/20 11/30 D 'PA c BU A N NaB5 11.2% instead of 
12% by weight. 

70-20 10/27 11/27 B CD 00 c AW D N MSIV lC closed too 

"'Tl 
quickly. 

/),ii 
70-21 58012 10/27 11/27 B RB J c BI D N' Nine control rods v:I-' ex-

~ .... -.N 
.1~ 

ceed insertion time. 
,. 

·~~ 
'58012 10128 11/27 •No·· coilfrol ·rods! ex:'.. 70-22 B RB J c BI I N 

. : .,.. ~ Jr ;.:· i._..,,_,_ 't?; ceeded'i s"cram ·insei:'tion 
_\[.)·-?.:.: ).:;.:·~~ '\ ·; \ J.~ times by 7 sec. .. , . .. ~.· ~ 

.·, - . 
I0-23 59931 11/2 ~:{~.: ! 

B EE ~. '• ::- .c AQ ~ N Swing diesel generator 
~~1,. ..... J•'1 .,:_,;· ,.:::. ·1·· " ~. ,; ·" _:; failed to start. 

70-24 60228 11/10 12/10 D .cp 00 ::- B BL· .. ," D N Orie" MSIV pilot•vaive' 
. •"">.-•:.;{! ·~·· ·.·~.: ·~ 3''. ~· - - -· .;J .. 
, ... ,J' temperature.too high; 

70-25 5"9928" ~l/17 J,2/18 "' B - RB .J ·c ·-oA. .,c .. ' 
N. Control rod failed to 

~·-; .J . .:_.; . ;. , ~- ~-,· ~ '.'; ,. ::.; : . 
' . . ·--~ :• . .. -~ - . ,1:" . insert properly. . ~·r ·:::: . .J!_ 

',,.;t:" 

"""70-26 ... -59929 -· -~-- 11/19 . 12/18 . .. if' .. -Rlf .... .. .......... .. ...... 
failed J c AG B N Control rod to 

: ,,_ ·.· .... withdraw .. 
' 

70-27 59930 11/19 12/18. D SF,.-A QQ,RR c BA D N One electromatic relief 
valve had failed. 



'Tl 
I -,;.
~ ... "J. 

"''(J'l: 

Number 
t\" ·'' .. · . 

70-29 
.. ·; ·~. 

70-30 

.,. ,. !'··· 

NSIC 
Accession 

Number 

60227 

60603 
,_.._,,..',f.'. 

59599 

· .. \ ~ 

. :" 1· 

Event 
·Date· 

12/4 
~ .. 

. 12/9 
12/21 

12/30 

.... • 

·' ·i· .-"' 

~ .. 

Report Plant 
.~ystem Date· Status 

12/1~ B CD. 

1/15/71 .. \) 
B. CE 

1/8/71 B PB 
:.~ 

. - -~ ' 

Table A2.l (Continued) 

Equipment Instrument Component Abnormal· Cause Significance· 
Comm!!nt Status Cond'ition Category 

00 c AG,AQ. D S2 Four MSIV's failed to 
close. 

00,F T c AK,BC G N Three v'al'ves· failed· 
to operate in 3 systems. 

z B AW D N Leaking pipe.nipple 
oii MSIV pilot valve. 

.. -·~ 



Table.A2.2 Coding Sheet for Reportable Events for Dresden 2 - 19.71 

Nsrc· · 
Event Report Plant Component Abnormal Significance Number Accession System Equipment Instrument Cause Comment· 

Number Date Date Status Status Condition Category 

71-01 59597 1/5 1/12 B MA x c BB,BD D N Damper motor failed •. · 

71-0.~ 59490.' 1/19 1/29~. B. SF-C. DD E c RB D N ·Square root extractor 
malfunctioned. 

.--i 71-03 60602 1/22 1/29 B CD 00 B AQ G N . 0n/Js iv ~pilot ,;l'al ve l ") 
; .. ,•. was .. fouled by. oil. 

"Tl 71-04 62111 2/3 3/2 B MB E B CA D N Damper in. redundant 
I SBGT system failed. ....... 

N 

°' 71-05 2/26 3/8• B SF-B,CF 00,F c BA c .c4 · HPCI valve failed to 
automatically open given 
LOOP. 

':".·: 
,., ~ ., 

:.:.:. .. 
71-06 65542 3/2-3 8/9 c MB BB A OK A CJ Release rates out the 

8/13 stacks exceeded limits. 
'' 

71-07 63148" 3/7 4/5-:: D EG N c AQ G C7 Swing.DC governor speed 
controller set incor-
rectly., 

71-08 392~0:: 3/17 2111fF B RC,RA R,KK . ~ ' F,L. B OB '. B N Asymmetrical flux C!is-
.. ---· - ---·--. tribution du!'! to non-" 

uniform core inlet 
temperature. 

71-09 .63113 . 3/17 .. c SC Z,00. G B AD,AW B N A broken tube fitting, 
a leaking diaphragm, 
and trip instruments 
were repaired, replaced 
·and adjusted to decrease 
the number of drywell 
ventings. 



Table A2. 2 (Continued) 

NSIC Event Report Plant Component Abnormal Significance Number Accession System Equipment Instrument Cause Comment 
Number Date Date Status Status Condition Category 

.. 
. 71-10 63114 3/17 c MA P,H,M OA B,A N An investigation of 

liquid radioactive waste 
system failures. 

; .71-11 63115 3/17 B · IE,IF F,L B OB D N , , Asymmetrical flux dis-
tribution due to varia-
tions in inlet enthalpy. 

.•.'• -
3/27 71-12 63147 4/3 D SF-D T c AD D N One core spray valve 

failed to open auto-
matically. 

' -
;._., 71-13 63141 3/29 4/29 D SF-D GG c HR D C8 Six seismic snubbers 

broke due to a.water 

"Tl 
hammer. 

I 
I-' 71-14 63142 4/19 4/29 c EG N c AQ c C7 Air.motor on Unit 2 DG 
N 
'-I ....... \: ,..~!:: 

'' 
-:·; '. '~ .. n:·~ . " failed. to; engage the 

· diesel. · · 
•": ~· . 

. ' ... 71-15 .63266 . !-- ·J~/7 B RC R B BX o: C3 Potential fuel p_in 
leakers. Off-gas still 

L' . . ~ : below_ Tech Specs limit • 

71-16 .63200 . 5/21 o. SA SS D,I AC B C8 Torus paint scaling, 
. discusses this problem • 

71-17 63267 5/27 5/27 B SF-C z B AD H C8,C3 HPCI test ·return line 
6/4 ruptured. 

71-18 64302 6/21 B SF "F '- c BF D N Breaker tripped. 

71-19 64825 7/6 7/14 B EG N c BO D N The 2/3 swing diesel 
tripped due to high 
crankcase pressure. 



Table A2.2 (Conl:inued~ 

NSIC Event Report Plant Component Abnormal Significance 
Number Accession System. Equipment Ins.trumcnt Cause Comment 
' Number Date Date Status Status Condit ion Category 

71-20 65972 7/20 9/8 B RB T c BI D cs Partial control rod 
insertion followed a 
spurious scram signal. 

71-21 64647 8/5 8/6 B ·sF-C 00 T c BC D Cl HPCI turbine failed 
to reset. 

71-22 65545 8/5 8/14 B SF-C 00 T c BC D Cl HPCI turbine stop valve 
faileµ to open due to 
limit switch miscalibra-
tion. 

71-?3 66505 8/7 8/lt D MA 00 B OK H C3 Improper valving ar-
rangement resulted in 

... an unplanned release • ..,, 
I 71-24 64655 8/8 8/8 B MA 00 B OK H C3 Incorrect valve lineup ...... 

N resulted in an unplanned co liquid release. 

71-25 65543 . 8/10 8/10 B EE N c BD D N Swing diesel failed to 
8/~0 start. 

71-26 68334 9/28 ll/l B CB,CF 00,Y,Z c RH A CB Water hammer damaged a 
SF shutdown cooling system 

pipe •. 
·,· 

71-27 67334 10/20 10/28 B SD FF,E A OK A N A Unit 2/3. s.econdary 
. :~-( containment door was· 

opened during main-
tenance. , 

·! .\ 

·r"'1 ., . 



Number 

71-28 

71-29 

·_ ·~ ..... ' . 

,, ' ....., 
~~ I \ ~·. "·: ...... 

N 
l.O 

i: - - := 

_1 .. .-

NSIC 
Accession 

Number 

67849 

69201 
!'' 

' ~ . : ~: 

Event 
Date 

11/16 

11/25 
... ·· 

· ... 

Report 
Date 

11/23 

12/23' 

Plant 
Status 

B 

B 

System 

SF-C 

SA 

~; ~ ,·_ :., 

-.. ' 

•,. '.·. 

·Table A2,2 (Continued) 

Equipment 

00 

E,DD 

., , 

Instrument 

T 

Component 
Status 

c 

B 

Abnormal 
Condition 

AL 

BA 

Cause 

D 

D 

Significance 
Category 

Cl 

N 

Comment 

Loose adjusting screw 
.on HPCI control valve. 

Vacuum .breaker between 
torus and reactq~ build-
ing failed to remain 

, open. 

• 7 •..• ,.. ''i . ' .•• ~ .. 



Table A2.3 Coding Sheet_for Reportable Events for Dresden 2 - 1972 

NSIC Event Report Plant Component Abnormal Significance Number Accession Date Date S.tatus System Equipment Instrument Status Condition 
Cause Category Comment 

Number 

72-01 55898· 2/29 3/6 c RB J T B EG D N Refueling interlock 
failed. 

72-02 69702 3/2 3/30 c EE N c BD D C7 Air starter motor failed 
on unit 2 DG. 

72-03 70015 3/5 4/3 c EG DD,F c BD D N .A LPCI pump failed to 
start due to breaker 
problems. 

72-04 71708 . 4/6 5/31 c CI 00 c AD D N A broken bolt on a relief 
valve was found. 

72-05 69791 4/14 c SF-C E c AD B Cl HPCI flow switch found ...., missing paddle & two ,. mounting switches. 
t-' 
w 
0 72-06 71408 5/9 c SA JJ c AC B C7 Torus paint problems 

continue due to paint 
cracking. 

72-07 71710 5/9 5/18 c SD 00,FF c AT,AW D N · Containment leak rate 
exceeds limits at three 
locations. 

72-08 71374 5/12 c CF E c AD· B Cl -Shutdown cooling system 
flow switch's failed. 

72-09 71709 5/17 5/25 B MA JJ c BU H N High level of radio-
activity in waste 
tank. 

72-10 71714 S/27 6/6 B IA 00 T c EG c N Turbine stop valve 
clusure failed to 
initiate reactor trip. 



Table A2. 3 (Continued) 

NSIC Evcnt Report Plant Component Abnormal Significance 
Number Accession System Equipment Instrument Ca_ use Comment Date Date Status Status Condition Category 
~ Number 

72-11 72420 6/17 6/23 B SD 00 c AG G N Containment sample-
return isolation valve 
fai.led closed. 

~2-12 -72771 7/15 7/27 B 'IA .T c EI D N Set .point drift of 
2 low pressure scram 
switches •. 

'72-13 75042 7/15 7/15 B IA M,T c EI D N Two of. four ·reactor 
vessel high pressure 
scram switches drifted. 

72-14 . 72770 7/24 7/29 B EE. N,DD B 'AL G C7 D.G. failed to run due 
to loose wire on i>.G. 

"Tl water pump. 
I ..,_.. 

. 72-15 72822 7/26 7/26 B MB DD B BF D C3 Stack gas 'sample pump w ..,_.. tripped • 

.72-16 73480 7/26 8/1 B MB DD B BF 'H CB Operator failed to 
respond to an alarm when 
sample pump tripped. 

n-~11 73342 8/3 RB J B EI D C7 Operating history of rod-
worth minimizers 
·examined. 

72-18 77450 .8/14 12/14 B RB I B oc A N Reactor scrammed due to 
an IRM Hi Hi Flux signal. 

72'.~19 75075 8/29 9/7 B CD 00 B AD E C8 Steam flow was restricted 
75895 10/2 when a flow restrictor ..... ·. 

broke loose. 

72-"20 75757 9/3 10/3 B EE N p B BI D C7 The 2/3 swing diesel 
failed to auto restart. 

It· 



Table A2.3 (Continued) 

NSIC Event Report Plant Component . Abnormal Significance Number Accession System .Equipment Instrument Cause Comment 
Number Date Date Status Status Condition Category 

72-21 75068 9/8 9/18 IA T c EI D N Set point.drift of 
;· two low pressure scram 

switches. 

12.::22 75603 9/21 9/29 ·B ·rn M A EI D .C7 Two low pressure per-
missive switches drifted. 

72-23 ·75950 9/29 10/27 B ilA -· HH,00 c AQ D N 01 Turbine control 
valve malfunctioned. 

72-24 76060 10/8 11/6 B HA HH,00 T c AC c N 03 Turbfoe control valve-
malfunctioned. 

72"-25 76082 - 10/10 B SA, SD FF c AW' D N Four containment pene-
.,, trations leaked • 
I-·- ...... -72-26 '17957 10/13 - 11/24 B HJ JJ 'B : - BE D N Cooling pond failed when· w a dyke failed and flooded 'N 

the area.· 
~ .. ., 

72-27 75903 10/25 11/3 B MB DD ·B ED B C7 Failure of both stack-
·' - monitoring sample pumps. 

~ ._: 
"· 

72-29 76457 10/3 11/27 B SA,SD 00 c AW D N Primary containment 
leaks.· 

72-30 76405 11/6 11/15 B SF-C 00,F c BA A C7 HPCI MOV fails to open. 

·72-31 76393 11/21 11/21. B IB 'M A EI D C7 Two low pressure.permis-
sive switches drifted.· 

.]2-28 75909 10/12 11/3 ·B CD T A EI D ·C7 Set point drift in steam·. 
l.ine low ·pressure switch-
es. 



Table A2.4 Coding Sheet for Reportable Events for Dresden 2 - 1973 

NSIC Event Report Plant Component Abnormal Significance Number /le cession System Equipment Instrument Cause Comment Date Date Status Status Condition Category Number 

n-01 ~!l_0_82_ 1/17 B SB I c EH ]) N· Set point. drift in· re-
actor level switches. 
·.·'.( 

7:3~02 ·- · .... 1/23. l/2F B IX M· c EI D N Low condenser vacuum. 
setting drifted. 

·73-03 - 1/23 1/23 B IB M·,T c EI D N HPCI steam line detec-. 
tion sensor drifted. 

... 
73-04 79413 . 2/19 3/13 B RB J c CA D N Three control rods 

82275 uncoupled.· .... 
\' ~ , ,d1 

73-05 2/20 3/19 B SF-B M,T c EI 0 N One LPCI pressure switch 
setscrew missing. ,, .. 

I. 7J-'06 . 79604 2/23 3/23 D WA· 00 c AL D N Failure of·RHR heat ex-.:· -· w· changer outlet valve. w 
7~,.::07 79602 3/'7 RB,SH-D F· BG B C4 Common cause· problems··· 

EE in ESF. Racking out a 
component prevented the· 
operation of another· com-
ponent. 

73-08 80495' 3/15 . 4/12 . B SF-C 00,X'. ·C. BC G Cl - HPCI isolation.valve 
·failed to open. 

73~09 80116 3/20. 3/29 B MA p B OD A N Activity in radwaste 
.tank exceeds limit. 

73f.10 80117 3/21 3/30 .B .MA - p B ')D A N Activity in·radwaste'· 
3/23 ·tank exceeds limit. 



Table A2.4 (Continuccl) 

NSIC Event Report Plant Component Abnormal Significance 
Number Accession Date Date Status System Equipment Instrument Status Condition Cause Category Comment 

.. . ,; Number 

73-11 80133 3/27 4/5 c MB p B· BY A C3 Hydrogen explosion in 
off-gas system. 

73-12 80284 3/30 4/14 B WA 00 c BA D C7 Failure of service water 
valve to open auto-
matically. 

73-13 80496 4/2 4'/13 B MA JJ B OD A C7 Activity exceeded in 
radwaste tanks. 

73-i4 80133 4/5 4/5 B MA JJ A OD A N Activity tn radwaste 
· tank exceeds limit. 

73-15. 4/9 4/9 B MA JJ B OD A N Activity in radwaste 

-n tank exceeds limit. 
I· ...... 73-16 80494 4/5 4/13 B CJ F c BF B C7 An isolation condenser 

w valve breaker was found ~ 
tripped. 

~ ' I 

73-17 4/19 4/27 c CD 00 A BC A N Secondary containment 
not in effect. 

73-18 74828 4/27 B SA FF B OK A N Partial loss of second-
ary containment. 

73-19 80729 5/23 6/1 B EE N c BC H N Incorrect. cooling water 
6/17 ·flow valve.lineup to die-

i ~- sel generator during 
testing. 

73-20 81478 6/6 6/15 D CH F p c BF G C4 Reset spring missing in 
. . breaker . 

73-21 6/7 6/7 B . CJ F c BF B N, Isolation cnodenser valve 
'.'."· ·, ...... '~ breaker tripped on 

: '(. ~ r thermal overload. 



Table A2.4 (Continued) 

NSIC Event Report Plant Component Abnormal Significance Nuinber Accession System Equipment Instrument Cause Comment 
Number Date Date Status Status Condition Category 

73.:.'22 82191 6/18 7/16 B IB p A AL E N A logic switch failed 
due to installation 
errors. 

73-23 82276 7/9 7/17 B 'MA JJ,P B OD A C7 ·Activity limit exceeded 
in floor drain tank. 

73-~4 82277 7/20 B MA JJ,P B OD A C7 Activity limit exceeded 
in floor drain tank. 

73-25 83227 7/24 8/22 B CF 00 T c AP,EE D C7 · Service water valve 
failec:l to open. 

73-26 83163 8/2 8/10 B MA JJ,P B OD A C7 Activity limit exceeded 
'.'Tl in floor drain tank. 
I 

......... 73-27 83226 8/15 8/24 B SF-C. 00,F c AE D Cl Two HPCI MOV's fail due w 
<.Tl to bent relay interlock 

bars. 

73-28 83229 8/15 8/24 B SF-C 00 Uc AE ·o· Cl HPCI steam supply valve 
failed to open due to 
bent valve stem. 

73-29 83843 8/i7 9/14 B SF-B 00,F B BC G C7 LPCI valve trips during 

"' operation. 

73-30 83836 8/20 9/18 B SF-B 00,F c AG D C7 LPCI valve breaker 
trips during aµto initia-
tion. 

73-31 84035 8/21 9/13 B SF-B 00 T c AD B C7 Two LPCI suction valves 
failed to open. 

73-32 84198 9/4 9/21 B CF 00 B BC B C7 RHR heat exchanger valve ... 84199 failed to open. 



·Table A2.4 (Continued) 

NSIC Event Report Plant Component Abnormal Significance 
Number Accession System Equipment Instrument Cause Comment· 

Number Date Date Status Statu·s Condition Category 

73-33 84200 9/15 9/21 D SD 00 c AL G N Main steam line drain 
valve failed to operate 
due to missing parts. 

73-34 85377 10/8 11/5 B CF 00,F. B BC G,B N Shutdown cooling valve 
failed to operate. 

73-35 86170 . 10/15. B SH GG c BT,AW E N Snubber oil""level was 
low. 

73..:36 85319 10/17 10/26, B SF-C ()0 c EE G Cl .HPCI valves loose seal-
. ::.n capability • 

73-37 85310 10/19 . 10/2_6 B" CJ 00,F - B EH A C7,Cl Isolation condenser 
87068 valve breaker· tripped 

""Tl while valve was open-I ....... ing after scram • 
w 
O'I 

73-38 85569 10/25 11/21 B SF..:B 00 c AI,AL D,B C7 LPCI valve failed to 
open. 

73-39 87047 11/23· 11/30 B SF..:c AA B ED B Cl,C7 HPCI DG power supply 
grounded. 

73-"40 86995 11/27- 11/30 B' SF-C JJ c . BS A N Torus water level ex-. 
ceeds limit due to 
test of HPCI system. 

73-41 87035 12/3 12/12 B SF-C, ·. z AQ G Cl HPCI steam trap leaks •. 

73-42 12/6 11/27 B cc 00 .:.. "B· BC D N Main steam line drain" 
valve failed to operate. 

7j_43 87034. 12/18 . 12/24. B CD E B EE D N Main steam line hi-flow 
sensor failed • 

. . 



t ~· 



·Table A2.5 (Continued) 

NSIC Event Report Plant Component Abnormal Sign if ica nee 
Number Accession System Equipment Instrument Cause Comment 

Number Date Date Status Status Condition Category 

. 89666 3/24 4/2 D RB HH c BB D C7 Turbine stop valve fast 
closure fails. 

. ,3/29 4/25 c EA F A OK G N Mairitenance error rendered 
several ·systems in-
operable. 

90582 . 4/11 4/18 SF-A 00 c OK G C7 Too many vacuum breakers 
·inoperable simultaneously. 

91001 4/25 5/3 D MB DD B AA D N Two. stack gas. sampling 
pumps failed. 

91118 4/27 5/6 MA z B AR D C7 Acid induced leak in rad-

"Tl 
waste p{ping, 

I 
•. ....... 91671 5/24,25" 5/31 MA p B AQ A C7 Activity in radwaste 

w 26,27 surge tank exceeds . co 
limit. 

92619 5/27 '6/3 EE N - c BI G N Swing DG falled to acquire 
.I·. full load. 

:92441 . 5./28 6/6 . MA D B AQ A C7 Activity in"above ground 
tank exceeds ·limit. 

93686 .: 6/11: 6/2 SH GG E AT D C7 8 of 31 snubber·s· failed. 
' 

93687. 6/12 6/19 B IB T c EH. D N A high reactor pressure1 
switch's set ·point 
drifted. 

.93791 .. 6/19 6/24 B RB J c CA D N A control:iod became 
:1 uncoupled. 

. 94181 6/.2~,21 . 6/27 .. B MA .JJ ,Z ··B BU.· H N Calculations .suggest high 
. ~ . ': ) .- ~' : ... radwaste-coriceritration; 



Table A2.5 (Continued) 

NSIC Event Report Plant ;Number Accession System Equiplf!e;~lt · - Instrument Component Abnormal .Signtficance .. 
Nuinb~fi Da .. te···· • . Date Statu.s .. ·Status Condition Capse · Category Comment . . '~ .. 

A0-74-24,. 94730 .· 7 /22 7/29 B SF-D 00 '- c CA D c1 ·co.re spray suction 

25,26. 
·:, valve failed. 

'. 94799 7/22 7/31 SF-B 00 c AL,AM B,A C7,C3 LPCr valve: failed 
:• during te.st. 

,. ,. ··'• 

·. A0-7.4.-27 .. 94755 .:." 7/20 7/29 B CE,SH oo· c .'AE D C7 A .:inkuum breaker 
'. failed' during test. 

. A0-74-28· 94763 7/20 7/26 B cc T c EH c· C7 Instrument drift, 
pressu.re switch• 

A0-74-29 94764 7/2~ 7/25 B cc T c EH c C7 _Instrument drift, 
p'ressure switch. 

"Tl . A0-74-30. 94765 7/24 8/2 B cc T c EH c C7 Instrument drift, 
I ..... pressure switch • 

w 
l.O A0-74-31 ' 94727 7/29 8/2 CC,SH 00 c AR D C7 A Vacuum breaker 

leaked. 

A0-74-32, 94728 7/24, 8/2 B SD Z,00 c AV,AD A N Cracks in isola-

33,34 29 tiori valves. 

A0-74-35' 94914 7/30 8/6 D CH z c AP B,E S9 A four inch crack 
developed in a ten 
inch recirculation 
pipe. 

A0-75-36 95098 8/2 8/9 RB J B CA D N ·A control rod 
uncoupled. 

A0-74-37 95027 8/1 8/9. SF-C F c BC G N .HPCI tested after 
·maintenance and a 
breaker vaive failed 
to open. 



Table A2.5 (Continued} 

NSIC Event Report Plant 
Number Accession 

Component Abnormal Significance 
Date· Date Status System Equipment Instrument Status Condition Cause Comment 

Number Category 

A0-74-38, 95Q25. a/5 a/14 B- SF,Cf I ~ BC E,G N Improper installation of 
torus level sensor. 

A0-74-39 95034 a/10 a/16 RB 00 c c EF D ca Failure. of RPS ~ignal. 

A0-74.-40 953ao a/15 a/15 B SF-C T c EI c C7 HPCI pressure. switch's 
set p.oint:' drifted. 

A0-74-41 95142 a/23 a/30 c CH z ·, c AR B N Pin hole leak. in 'feed 
pump minimum ·now line. 

A0.-74-42 95141 a.12_4 an.o' c SH GG c A'J:,BT D ca Eight _snubbers were low 
on on·. 

"'Tl A0-7.4-43 9/1 9/6 B CH DD B AW,AP B N Pipe nipple fails. on 

I 
condensate pipe. 

I-' .. 
-I=:> 
0 A0-74-46 95593 9/12 9/20 D CB z B AW D S9 75% radial crack in 

95aao 
4" rec.ire . . line·. 

,, A0-74-4a 96269 9/27 10/7 D MB B BD D N Train A of SBGT system 

!;·I 
failed to .. stait. 

A0-74-49 96270 9/24 10/a D MA JJ B BG '\•B C7, Activity ~evel. in waste 
; _\ 

' 
-. : 

C3 tank e,,ceeds:rec.h. .~_pee. 
limit. 

A0-74-51 96467 10/6 10/15 MB DD,FF B AC D N Gaske.t failed iq. off-g~.s 
flo~ meter pump. 

A0-7.4-52 96535 10./la 10/25 B CB 00 B BB A N Recirc. suction valve 
failed to close. 

':!'·' . 

. ,..·")-('. ~ 
.. 

. '; "! ! !_. " 
... .:· : ~-. ~· ~ 

--~.--... -
""i• 



Table A2.5 (Continued) 

NSIC Event Report Plant Number· Accession System Component Abnormal Significance 
Date· Date Status Equipment Instrument . Status Condition Cause Categ.ory Comment 

Number 

A0-74-531. 96533. 10/21 10/31 SH GG B AC,BC, D C7 Four of 31 dryweH 
AW snubbers· had low oil 

levels. 

A0-74-54 96534 10/12 10/31 .B CH z B AD. E ca Leak· from improper 
weld. 

A0-74-56: 97140 ·11/2 11/12 D RB J B CA D N. A control rod uncoupled 
from its drive. 

A0-74-S7 .. 9749a . ·1112 11/12 c IA E c GR D,H N An ave~age power range 
mon_itor. drifted. 

A0:..74-5a 97141 11/2 : 11/12 D RB 
: 

J B BE D ca Three -control• rods 
insert to position 02. 

"Tl 
I 
I-' A0-74-59:: · 9707a 11/2 11/12 B RB 00 c c EE c S9 The reactor protection 
+=-
I-' 

system fail.ed to give an 
alarm or a scram signal. 

A0-74-63 9749a 11/11 11/la c SF-C E c EH B Cl Temp probes failed in 
HPCI. 

A0-74-66 '. ; 9771a 11-/14 11/22 c SF-C 00,S c AC D Cl HPCI C_ST suction valves 
failed to open. 

A0-74-69:. 97740 11/20 11/27 c S.F-C 00,X -· c AC D Cl HPCI MOV failed due to 
electrical arcing. 

' 11/9 11/29 A0-74-70 97739 MB uu B AA D CJ Air ejector ruptured 
'in rad gas system. 
Tech. Spec. limit;s 
exceeded. 

A0-74-73:, 9a579 12/20 12/20 c ·SF-D z c AO,AV E . S9· Pipe cracks in core· 
spray system. 



Table A2.5 (Continued) 

NSIC Event Report Plant 
Number Accession System Equipment Instrument ·Component Abnormal Significance 

Date· Date Status Status Condition Cause Category Comment 
Number 

A0-74-75 98577 12/12 12/20 c SD FF c AV,AU D S4 Fourteen bellows leaked, 
1 excessively. 

A0-74-76 98578 12/20 c SD z c AW D C7 Fourteen bellows in the 
primary containment 
leaked at the seals. 

A0-74-77 98517 12/20 12/20 c CB z c AV,AO A,B,D S9 Four inch recirculation 
bypass line cracked. 

A0-74-78 98584 12/16 12/16 c CF,SF-B M c BZ B C4 Pressure switches too 

98715 sensitive to turbulenc"e. 

98585 12/11 12/19 c CD u c AM B C4 Temperature sensors not 

""Tl 
suited for the purpose 

I required. ...... 
.i::-
I" Ao-74-79 98718 12/30 c cc 00 B AO c N Non-safety main steam 

line drain valve failed. 

91658 5/22 5/24 B IB M c El c N Set point drift in 
reactor protection 
systems pressure 
switch. 

91663 5/22 5/28 B cc 00 c EE E N A motor operated .main 
steam line drain valve 
failed to open • 

• ~ t; •• !. 
·-=·~· 

$'', 



Table A2.6 Coding Sheet for Reportable Events for Dresden 2 - 1975 

NSIC Event Report Plant 
Number Accession System Equipment Instrument Component Abnormal Significance Cause Comment 

Number 
Date· Date Status Status Condition Category 

93235 1/21 B SF-D 00,X c AH B N A core spray motor 
operated valve failed 
to open. 

A0-75-01 93236 1/10 1/20 c SF I,T c EI G N An ECCS water level 
switch's set point 
drifted. 

A0-75-01 93278 1/12 1/21 c SF._D pp c BB D N A core spray check valve 

99307 fai~ed to reset. 

A0-75-04 93602 1/20 1/30 c EE N T c OK .A C7, Swing DG failed to start 
cs after six hour run due 

to improper setting of 
the drop switch. ,, 

I-. 
Ao=1s-os . 93509 1/20 1/30 c EB F p c BA G N Load not connected to ........ 

.;:. ' overcurrent relay after 
w• maintenance. 

A0-75-07 9350° l/i2 1/31 c IA I,T c BS,EH D N Loose mounting screws 
result in core he·ight 
permissive switch drift. 

A0-75-08 93511 1/23 1/31 c SF-D pp c BB D N A core spray check valve 
fail_ed to reset. 

: 

A0-75-09 93514 1/23 1/31 c SF-C T c EE,AQ E Cl HPCI valve failed to 
open completely due to 
torque switch failure. 

A0-75-10 93603 1/25 2/3 c RB- J A OK H ca Two adjacent control 
rods withdrawn. 

:.1 + ~· 



Table A2.6 (Continued) 

NSIC Event Report Plant Component Abnormal Number Accession System .Equipment Instrument Significance 
Date· Date Status ·status Condition Cause Category _.Comment 

Number ·" 
A0-7S-11 93663 1/.27 2/6 c SF-D z c AU D C7, Through-wall· crack in 

cs ·core ·spray, injection 
line. 

'A0~7S-12 100046 2/9 2/21 c SF-D .z. c AU D . C7, .. Through-wall .. crack in 
cs core spray injection 

;';_.· , .. line. 

A0-7S-13 100376 2/28 3/10 c SF-D 00 .C A OK B N A .core spray valve 
., -~- failed ·to open ·for 

maintenance due to a 
circuit lockout arrange-
ment ... 

... 
ii~e "Tl . Ao-1s..:14 . 100S84· 3/3 3/12 c SE z c AO,AV E N Crack in Nz purge 

I weld • ....... 
+=-
+=- ;'A0-7S-lS - 100S83 3/7 ·' 3/17 c ·sF-c E,T c .·,-EH D Cl .s~t ,point drift .in HPCI 

high flow switch. 

. A0-7S-16 . 101077 3/p 3/27 c EE N,X c BO D C7 ··DG failed to star.t. 

A0-7S-17 101076 3/17 3/27 c CD E,T c EH D N · Set point drift in main 
steam line low flow 
switches. 

~ : .·. 

A0-7S-18 10107S 3/19 3/27 c EE N p c AQ D C7 Dirty contacts prevented 
DG ·from coming up to 

-:.:· voltage,. 

A0-7S-19 101409 3/21 3/31 c SA FF B OI A N Secondary containment 
.; ! 

air lock doors opened 
violating Tech Specs. 

A0-7S-20 101741 4/3 4/lS c EE N c B EF D C7 DG failed to· achieve 
·, :,. voltage. 



Table A2.6 (Continued) 
.·'.•- ,. ~-~; 

NSIC Event Report Plant 
Number Accession System Equipment Instrument Component Abnormal Significance Cause Comment · · .,,. 

Number 
Date· Date Status Status Condition Category 

A0-75-:21 . 102292 .4/16 4/23 ·C MB . FF. c AC E N· Gasket leaked in a SBGT 
charcoal. cell. 

10ll53 3/28 c SF oo,s B BA D N ·One of four high head 
safety injection valves 
failed: to open •. 

\~ . I I ...:•:: ... 

101443 3/27 c CD M,T B EH D N All 4· main. steam line 
.•: ··,'l low pressure switches 

drifted. · 

A0-75·-23'·: 10308I. 5/11. 5/21. c 'EE P,N· B .BL H C7 DG inadvertently started 
't.'') and overheated during 

plant maintenance. 

"'T-1 · 
I.· A0-75-24, 103080 5/13 5/21 c ·SA 00,HH c . BB,AQ· D ·N Drywell equipment drain ...... SUlDP valve failed to .;:. 

tT1 close. 

A0-75-26. 103082 4/15 5/23 c EE N,P c AG B C7 DG starting air motor 
..... , .... a =-.1<· " failed .. 

·A0-75-27 103078 4/21 5/27 c RB I,J c OK H C3 Control rod withdrawn 
with personnel within. 

' 
" 

core line of site.· 
. ' 

A0-75-,28 103079 5/6 5/23 c SB 00 c AE,BA D N Two .. containment cooling 
water valves failed t!) 

. ··I. ·open. ' 
., 

A0-75-29 .• 103087· 5/1.9 5/29_ B IB 00. T c BI G ~- A MSIV 10% closure 
;· .. •:...,;.}.. .•r• ;7, . :; : . switch failed • ;, ~ 

" ( ~~: .. .. '·· " · .. ·· 
.i. ~ .. : • ; .. 

A0-75'-30 .. , · 103084 ~/23 ·5/30 B SF 00 B BA;EI G N Electromatic ·relief valve 
failed to open. 

_.,. 



Table A2.6 (Continued) 

NSIC Event Report Plant 
Number Accession System Equipment Instrument 

Component Abnormal Cause Significance 
~ ~ • ,,.! • :. ·Number 

Date· Date Status Status condition Category Comment 

Ao~75...:31 , 103083 5/22 . 5/30, B WB· 00 c AD D N Containment cooling 
water valve stem broke 
when a motor operator 
failed to shut it off. 

A0-75-32 103481 5/26 '6/3 B SF 00 c BA D cs ADS valve failed to 
open. 

A0-75-33 103203 5/26 , , 6/5 SA . JJ B OJ,BT H N ·Torus water level 
dropped below limit. 

'A0;.75-34 103202 5/29 ',' 6/6 B SB 00, c AE B N Containment cooling 
water valve failed to 
operate • 

..,., 
I A0-75'-35 103201 'S/26 6/5 B MB B AZ G C!l Exp,losion in the off-

....... 
-I!» 

gas system at Dresden 2. 

°' A0-75-36 104046 6/3 6/6 B lB 00 T c BI D N MSIV 10%.closure time 
excess~ve. 

A0-75-37 , 103455, 6/4 6/13 B EE N c BD D C7 DG failed to start. 

A0-75-38 103707 '6/15 6/25 D CJ 00, c . AE,BA H Cl An isolation condenser 
valve failed. 

A0-75-39 103669 6/12 6/18 B EE 'N c BD D C7 DG failed to start·. 

A0-75-40 ·103668 6/11 6/20 B PA,RB 00 c EI D N CR 5% scram ·times ex-
ceed limit. 

A0-75-41 · 103667 6/13 6/23 B SF. do,FF c BA , B,D ci Two ADS valves failed. 



Number 

A0-75-42, 
. '~. ~ ~ 

A0-75-43 
'i ~ . '·. j •• 

A0-75-44. 

NSIC 
Accession 

Number 

106345. 

103085 

106970 

A0-75-44 109192 
' . \ 

A0-75-4S 

A0-75-46 1069B3 

104053 

A0-75-4B:· · 1069B4 

A0-75-49: 107499 

A0-75-50> 107500 · 

Event ·Report 
Date· Date 

B/29 9/B 

9/11 9/19 
. \1'" 

1/16 5/23 

9/23 10/i 

9/2_3 12/17· 

9/29 10/9 

9/29 10/9 

7/3 

10/7 10/9 

10/9 10/17 

10/B. 10/1_7 

Plant 
Status 

B 

B 

c 

B 

B 

D 

B 

c 

D 

D 

D 

System 

EE 

EE 

RX 

EE. 

EE 

SF-C 

SE 

RB 

SF-C 

SF-B 

CD 

Table A2.6 (Continued) 

Equipment 

N,DD,F 

N,DD,F 

0 

N,X 

FF 

HR 

00 

pp 

00,HH 

Instrument 

T 

M,T 

Component 
Status 

c 

c 

A 

c 

c 

B 

B 

c 

B 

B 

c 

Abnormal 
Condition 

BF 

BF 

AS 

BD 

BD 

EE 

AY. 

AQ 

BB 

EE,EH 

EH 

Cause 

B 

B 

A 

G 

A 

D 

A,H 

ri 

E 

B 

D 

Significance 
Category Comment 

C7 

C7 

CB 

C7 

C7 

Cl 

. CB 

N 

Cl 

N 

N 

Swing DG failed to 
run. 

Swing DG cooling water 
pump breaker tripped. 

Roll of tape dropped 
in the annulus. 

DG failed to start due·· 
to improper air starter 
motor maintenance. 

Wrong o-rings used in 
diesel generator valve 
piston. 

A cold solder joint 
caused HPCI's failure 
to ·trip. 

Reactor scram due to 
high drywell pressure. 

A CRD check valve 
leaked. 

HPCI failed to trip 
during transient. 

.Two switches caused 
wrong LPCI loop to be 
selected. 

Set point drift in main 
steam line low pressure 
switches. 



"Tl . , . ...... 
~ 
co 

Number 

A0:-75-51 

A0-75-52 

. , 
A0-75-60 

· N.~IC 
Accession 

Number 

107766 

107.982, 

108557 

j ~ :J: /.-. 
103086 

'Event Report 
Date· Date 

lo ha 

10/31 11/6 

-
11/20 

-,,~·-

5/9 

... ·~ 

Table A2.6 (Continued) 

Plant Component System· Equipment Instrument Status Status 

SH GG B 

B SF-C ()Q c 

B CD 00 c 

r. ,. , -c SA FF c 

,_; 

., 

Abnormal Significance Cause Comment Condition Category 

AW E,G N Three of the new snub-
be rs leaked. 

.·,. 
BS,OJ H N Operator error results . 

in exceeding torus water 
level limit. 

' 
BC,BI D N A MSIV closed too 

rapidly. 
.. - '. ~.~ 

AW D N Local leak rates ex-
ceeded 'limits·. · 

:,..·· 



Table A2.7 Coding Sheet for Reportable Events for Dresden 2 - 1976 

NSIC Event Report Number Accession 
Plant Equipment Component Abnormal Significance 

Date· Date Status System Instrument Status Condition Cause Comment 
Number Category 

R0-76-01 110326 1/1 1/29 D EA F B AL D. N A loose cable caused an 
off site disconnect bus 
to fail. 

R0-76-02 110325 1/2 1/21 D . HG,HH H B AZ G N Loss of condenser vacuum 
resulted in reactor 
trip signal. 

R0-76-03 110943 1/9 1/26 B IF F B BC H N An in-core tip probe was 
improperly positioned. 

R0-76-04 111604 2/7 2/19 B .IA M c BC D N A scram pressure sen-
sor's set point drifted • 

. ..,., 
R0-76-05 111657 2/17 3/2 B IE E c BC D N Isolation condenser flow 

I drifted. sensors 
....... 
.i::-
l.O R0-76-07 112167 3/12 3/29 B SF H B BN D N Drywell to torus t:.-P 

exceeds limit by 1%. 

·1-· 

R0-76-09 112166 3/13 3/24 B SF-C 00,F c BG D Cl HPCI supply valve failed 
to open. 

'.}"'' ,. .. 
R0-76~io 112701 3/15 4/12 c SD 00 c AA,AW D N Drywell isolation valve 

112700 leaked excessively. 

R0-76.,-11 113279 3/15 4/12 c SD ·oo c AC,AW D C7 .Leak rate of containment 
isolation valves ex-
ceeded limits. 

R0-76;12 112727. 3/22 4/5 c SF-B F c BC G N LPCI pump breaker left 
open_. 

R0-76-13 112726 3/24 ' 4/6 c·. WB 00 c AY,BB A N Component cooling water 
vault drain valve left· 
open. 



Table A2.7 (Continued) 

NSIC Event Report Plant 
Number Accessi.on 

Component Abnormal Significance 
Date· Date Status System Equipment Instrument Cause Comment 

Number 
Status Condition Category 

R0-76-14 113280 3/23 4/19 c sD· 00 c AC,AW D C7 Leak rate of containment 
isolation valves exceed 
limits • 

. ' 

R0-76-17 113282 3/24 4/23 r. RB pp c AQ D N Standby liquid _isola-

116877 
,_ tion check valve leaks 

beyond Tech Spec limits. 

· R0-76-15 113281 3/24 4/23 c SH GG c AT D C7 Snubber inoperable ·due 
to low oil. 

''1oU76-·16 
· ... -.,,. 

'·jl/24 ; •. 4/J ·'B,C,E 112725. c SF-C z c AV C7, Through wall cracks in 
C4 HPCI pipe safe end. 

tfo:...76-:18 r 113283' 3/25 4/23 c CH pp c AW G N .Leak rates of two FW .,, 
I '116904 6/29 check valves exceeds 
,_. limits. 
<.T1 
0 

Ro..:'76'-'19 113284 3/27 4/26 c RA DD c AP,AO B,E S4 Jet pump restrainers 
cracked. 

R0-76-20 113285 3/29 4/27 c SF-C pp c 'AR D C7 HPCI check valve leaked 
excessively. 

R0-76-21 113286 4/6 5/7 c CJ z c AV D C7, Through wall crack in 

116900 7/14 c4 isolation condenser 
safe end. 

R0-76-22 113786 4/11 5/10 'c SF F B AA D N ECCS jocky pump breaker 
failed. 

,, 

R0-76-23 113543 4/9 5/7 c WB JJ c AP,AV D ·N Component cooling water 
pi.imp va_ult leaks. 

. R0-76-24 113967 4/12 5/12 .c RB 00 c EH D C7 Set point drift in 
standby liquid isola-
tion system relief 
valve. 



Table A2. 7 (Continued) 

NSIC Event Report Plant Number Accession Instrument Component Abnormal Significance System Equipment Cause Comment 
Number Date· Date Status Status Condition Category 

. " 
R0-76-25 114373 4/13 5/13 c RB I,J B OK A C3 Personnel were not 

evacuated cluriilir reload • 
... j . · . 

R0-76-26 . 113977 . 4/14 5/14" c CJ E c EH D N Set point drift in IC 
pressure switch. 

R0-76-27 113799 4/13 5/13 .. c RB ob c 'EH D C7 Set point drift in a 
120671 12/15 standby 'liquid control 

relief. _vaive. 
~,. 

R0-76-28 113976 4/17 5/14 ·c RB,IE J c c. EG D N CRD interlock failed. 

.. 
-114°171''- EG cRi> R0-76-'29"· 4/21 5/20 c RB;IE s c c D N permit interlock 

failed. ,, 
I 

R0-'76-30• ' 114206 4/23 s/20 p c AB. c·aused ...... c MB D N Excessive usage 

-~ early failure of char-

' ' coal bed. 

.. - I 
R0-76'-31 . 115064 . 5/19 6/16 c RB oo· c AU A,G cs NaBs leaks into reactor 

vessel. 

Ro'..:.:76.::32"; 1I46:4'f} ·1 s/i:.i~ 6/il c .. L·~ B AM B 2 •· N . Incorrect dr'ive brakes 
on RB crane. 

R0-76;'-':33. :· 115518· 5/23 6/22 c EE N·· c AQ D,G C7 Swing DG failed ·to 
start. 

R()-76-34 .. 114645 5/_~5 -· 7/7 B SF,CE 00 B BB D S9 SRV failed to close. 
~ ... .. '· 

R0-76-35 I 115517 . 5/27 6/24 B SA .. JJ B BT A N Low Nz pressure in the 
containment. 

"'.-··"\t,!-1)'," ';:-.. · \. ,_,·:, ,. 

.. ~-



·Table A2. 7 (Continued) 

· NSIC Event 
.. .. 

Number Accef1sion 
Report ·Plant System .Equipment 

Compo_nent Abnormal Significance 
Date· Date Status Instrument Status Condition Cause Comment 

., Numbf:!r 
Category 

· R0-76-3.7 · 115733 5/27 7/6 B BB T,M B EH D N Scram pressure switch 
actuated at upper limit. 

R0-76-38 .114644 .5/26 6/9 D MB 00 - B AZ G,H C3 Chimney· sample valve· 
:left ·open. 

,, . ' : 

R0-76-39 115063 .· 5/31 6/16 B SF c oc A N Failed ·to.test LPCI and 
.. .core:spray on time~· 

·;"(J ~ ~. .. 1::t Jii. ftf\ ~'\ j(] .: .. :; / ,·.:: t' 
; .. 

R0-76-40. -11-5732 . 6/.7 7/2 B MB FF B BJ D CB H2 explosion in off gas 
system. 

"•.' 

T:·· . ' .. 
R0-76-41/· · 115-731 · 6/16 6/28 B RB M,T c EH D N High pressure scram 

R0-76-42 115730 
,.,-:-. .. switches·· set point above 

11oi:1:t. ,, 
. I :,I; 

.. 
,, ....... R0-76-,43 . ·-. 115898 6/21 7/19 B $F-C I c EI E Cl ~PC! level sensors 

01 damaged ·during construe-
'N tion.· 

R0-76-44 116271. ·6/21 7/16 B SF-B .. M·,T. c EH D N LPCI pressure switch 
" : exceeds Tech Spec by:2%. 

.. 

R0-76-47 115896' 6/25 7/22 D CF F T : B AG D N A LPCI puinp failed to 
start·. 

'. 

R0-76-45: ·. 6/21 7/20 ·B RB: I_,-..: .... M,T c EH D N High pressure scram 
switch:set ·point drift • 

R0-7§-4~'. 116270<1 . 6po. 7/28 ·B-, IA ·B· B .· EE . c' N· Average-power"range-. 
monitor gave incorrect 
reading'. 

·,! 

,_.(. 



""Tl 
11: .. ; 
H·~} 

<.J1 • w; 

Number 

·:·:i·;; , ..... 

R0-76-51 

l~ ~7- ': :;'. l 

R0-76-52 

~\1" ···1 -~-~-~: 

R0-76-53 
R.o-76-69 

~ -.,: . ! : .!• 

Ro-16~5·5 

R0-76-57 

R0-76-58 

R0-76-59 

R0-76-60 

R0-76-62 

·~~~;~~61 
-'-~. 

NSIC 
Accession 

Number 

116531 

1W~30 

117156 

117178 

116891 
120727 

i17970 

118186 

~ l ) \ :1-: 
118187 

118188 

118429 

\':~·. -~ .. ·.\_• 

. :'' 
' L 

Event 
Date· 

7/11 

~7/10 

7/27 

B/13 
12/14 

8/17 

•.':;· 

8/21 

~\.~ 
6/10 

9/2 

9/5 
: .. ·. 

Report 
Date 

8/9 

8/9 

8/25 

8/24 

8/17 
12/28 

9/i5 

';:···'.·· 
9120 

9/23 

~:.·· -:<' 
9/15 

:· \' 

10/5 

10/29 
:._ .f • •• 

Plant 
Status 

B 

·-B 

B 

B 

B 

B 

D 

B 

B 

l.' 

B 

B 
, .. ~ .. " .. 

•. Ii . 

System 

SF-D 

'.EE 

SH 

IB 

RC 

MB 

~ .. 
IB 

SF-D 

MB 

SF-C 

EE 

SF-C 

Table A2,7 (Continued) 

Equipment 

00 

.·F,N 

DD,00 

p 

· .. 
-"··· 

00 

.oo 

z 

N 
- ~' J. 

z 

Instrument 

M 

I 

,: . ·,· 

R 

'"' '. 

Component 
Status 

c 

,.B 

c 

c 

c 

c 

B 

c 

c 

B 

Abnormal 
Condition 

BA,AL 

•. -BL 

BD 

EH 

BC 

AQ 

BD 

AK 

BC 

AX,AO 

EF-. 

Ai , 

Cause 

D 

A 

D 

D 

\· 
B 

D 

D 

G 

B 

E 

D 

G 

Significance 
Category Comment 

N 

C7 

N 

N 

N 

N 

N 

C7 

C4 

Cl, 
C3 

;··.::.C.7: .. 

CJ 

·A core spray valve 
"failed to open. 

\ DG .'cooling· watet pump 
breaker tripped due to 

.,.:.excessive· temperatures. 

Diesel fire pump failed 
-''.·to.'.start. 

l 

An ECCS drywell pressure 
. ., -switch· drifted~ ' ... , · 

MAPLHGR·limits not con
. setvative and Dresden 
--was·'notified by :G;E;·· 

·Flow rates less than re
quited in standby gas 
tr·eatiiterit ·system. 

Reactor water level 
.. 'switch set point drift. 

A core spray valve 
"·failed' to"'opetate. 

···.'. 

.:-.·· .. ', ?.·· .-

Logic error renders 
·standby gas treatment 
·system•irtoperable, 

"'HPCI-test Hile-leaks:· 
.. due to•.-.bad--welL ·'· 

Swing DG o_u.tpu_t erratic. 

Water from the HPCI test 
re·forii line leaked :i.nto·· 
the sewer. 



Table A2.7 (Continued} 

NSIC 'Event Report Plant Component Abnormal Significance 
Number Accession System Equipment Instrument Cause Comment· Date· Date Status Status Condition Category 

Number 

R0-76-63 . 11951-3. 10/3 11/l B . MB 00,P B AA D C7. Stack sample pump· 
failed. 

R0-76-64 120426 . - 10/29 11/26 B EE N,HH c AC G C7 - DG failed to start:. 

R0:...76-67 120532 .. 12/3 12/15 B RB RC EI B N Reanalysis shows .upper 
limit of power for rod 
worth minimizers uncon-
servative. 

R0-76-66 11/13 11/23 D SF-C 00 c AD D CB HPCI injection valve had 
a severed valve stem. 

R0-76-68 . 12/12 1/10/77 B RB J c CA E N A CRD uncoupled while 
testing. 

"Tl 
I R0-76•70· - . 12/18 1/13/77 B EE N c EC H N During flushing of the ........ 

<.Tl turbine building oil 
~ drain, water· leaked into 

the diesel's oil tank. 

R0-76"-71 12/23 .. 1/20/77 B oc A N Several surveillance 
interval limits ex-
ceeded • 

R0-76-72 ;_ . 12/28 1/26/77 D RB J -· B CA E N A CRD unco~pled during 
startup. 

R0-76"-73 11/17 - .. 2/3/77 B PC BB B BT D N The nitr~g~n storage ·.-.· tank levet was low 
during the inerting 
process. 



..,, 
I ........ ;~,-

<.Tl 
<.Tl 

~· .. 

Number 

.Ro-'76-74 

· . .; 

NSIC 
Accession 

Number 

Event 
Date· 

.12/28 

.. 

Report 
Date 

3/10/77 

Plant 
Status 

D 

System 

RB 

Table A2.7 (Continued) 

Equipment Instrument 

J 

Component 
Status 

B 

Abnormal 
Condition 

OB 

Cause 

D 

Significance 
Catcgor_y 

Comment 

N A contr.ol rod was with
d~awn one n~tch and 
produced a larger worth 
than expected'. 

·, ... 



Table A2.8 Coding Sheet for Reportable Events for Dresden 2 - 1977 

NSIC Event Report Plant 
Number Accession System Equipment ·Instrument Component Abnormal Cause Significance 

Date· Date Status Status Condition Category Comment 
Number 

''.·'R0..:11...:01 f:·ff:ii89 l/17 1/27 >RC ·OK B N The ·MAPLHGR limits were 
reduced. 

''f' ~- '. .1····.:.: ;;. 

R0-77-02 122173 2/9 12/8 B IA N B EH A N Set point drift in 
· .. average :power· range 

.. ~. ,: :; ·, .'~· ·~j .. · ... ~, . ~ ··,;monitor;· . ..~.( .. 

R0-77-03 130079 9/12 10/12 c CB 00 B BB D N ,~.e~itC•SUCtion valve 
;..-c· .. :~ :~ ~ ··: ,. ;': \ '."_.; ' 

,. ., 0 ·::,-· ... ' failed to·open. 
' 

.·_ .... 

R0-77-04 122188 2/17 3/2 RC OK B N '.;MAPLHGR adjusted to 
'-meet•new ECCS models.'·· 

H'~; 1' .. : 
~- j .. " 

....... 
1.,: " .... :"''· ' :~ if-j;: ·: ... ,, . . 

--· R0-77-05 122134 2/17 3/2 B SF-B 00 T c EH D N Set point drift caused 
.. "'LPCI to actuate. 

•'-"'Tl 
I I --' 
I-' v:.;R0-77-'-07 ii3039 ,. 2/23 : 3/24 B . IA N,T c . "EH D N Set ·poiilt··drift in:-
<..T1 

,,. 

°' 
intermediate range 

·monitor. 
·j ... : 

R0-77-08 123038 2/25 3/24 B CD,IB .,. M,T c EH D N A main steam line'_s 
·•low pressure-. switch 

:; . .- : ··drifted • .. 

"·-Ro-n:.09 -::..123088 '·3/16 3/21 B "·CH G B ED G 'N Sudden· -iiltroduc t ion of 
a cold slug into feed-
water-; 

.. 
'' '. 

·R0~77-10 123796 3/20 3/31 D SF-B z c AO E C7 Crack in LPCI discharge 
., header. 

~ ~ . ~ ~ . . tJ ·. ..::::· .. 

R0-77-11 . 123799 3/22 4/4 B EE N c BC D· C7- Swing DG failed to start 
on first attempt. .. 

•I.''' .... - ·. 

,_.· 



Table A2.8 (Cont;l.nued) 

NSIC Event Report Plant Abnormal Number Accession System Equipment Instrument Component Cause Significance 
Date· Date. Status Status Condition Category Cominent 

Number 

R0-'77-12 126203 ·3/21 4/19 B· MA. JJ B BU B N Radwaste.surge tank· 
overflowed. 

R0-77-13 124202 :4/1. 4/15 . :: . D.' MA Z·. ·c AW D C7 'Excessive radwaste;leak-
.l age from the drywell. 

Ro'..:77.:.14 125211 4/2 4/29" D RB J . - B CA D C7. · · CRD . uncoupled •. · 

R0-77-16 125038 . 4/2 5/2 D CB 00. T B BA G N Recirculation isolation 
valve· failed to· close •. 

R0-77-17 125039 4/13- 5/13 B IF 00 F B BA D N -Tip ball . valve failed 
to· open·. 

,. 

"'Tl R0.!.'77-18' 125li3· 4/15 5/13 B MB N B EH D C7 · Off gas monitoring system 
I erratic due to instru-
I-' . 
<.Tl 

I\''' ment drift.· 
-...J 

R0-77-19 124895 ·4/25 5/9 B IA N B BC G N ·rwo average power range 
monitors·out· of calibra-· 

~·':., \ . ·"· . -· . '~ tion • 

R0-77-20 125592 5/29 6/28 B CF u B AX D C3 Unplanned release of.· 
.:· radioactive liquid.· 

R0-77-21 126007 6/3 7/1 B CF 00 T B RC D N ·RHR heat exchanger 
valve failed to open·. 

R0-77-22 126037 6/5 7/1 D. RB J ·B CA D C7 CRD·uncoupled. 

R0-77-23 ·126613 -· •' . 6/5 '. 7 /5' D .IA .•. L B EH ·D N .. •Average power range , .. ·_ 

monitor drifted. 

'' ,. 



Table A2.8 (Continued). 

NSIC Event Report Plant 
Number Accession System Equipment Instrument Component Abnormal Cause Significance 

Date· Date Status Status Condition Category Comment 
···. Number 

R0-77-24 127010 . 6/30 7/14 B EE N c BF D CB Emergency power was 

: .. ·:. ,, .. ,, lost to Dresden 3, but 
.~ ,J 

the swing diesel affects 
Unit 2. DG 2/3 tripped 
on overspeed. 

R0-77-25 127926 7/12 8/11 B EE N c EI c C7 ·Emergency pow~r jeo-
pardized. DG 2/3 
tripped on overspeed. 

!";""·" .. \ '·;;)(!'ii·' JG\V , .. , .. /,! 

R0-77-26 127925 ·7/1 8/9 B IA M c EH D N A reactor.protection 
system pressure switch 

,.. ~· :• .. . ' ' ", drifted. 

., R0-77-27 127977 7/9 8/4 D RB J B AB D S9. 46 CR failed to fully .. . insert. 

...... 
01 

7/28 8/26 AY. Component cooling water 
00 R0-77-28 128224 B WB BB c G,A N 

- i" ;, vault door· left open. 

R0-77-29 128443 8/2 9/1 B RB J - c CA G C7 2 CRD' s uncoupled •. · 
i~·: .. " 1? . -

R0-77-30 127976 8/2 8/16 B SF-C T c BA G Cl HPCI valve failed to 
open. 

R0-77-31 128225 . 8/5 8/19 B MA JJ B BS H N Damper and caustic day 
tanks overflowed. 

·, ,R0-77-32 ·:·128891 8/15 9/7 B · SF-B 00 c BA D N LPcr·valve· failed to 
open. 

. ~".R0"-77-35 129831 9/10 8/23 . B :··SF-C 00,F c BF D Cl HPCI valve failed to 
open. 

... R0-77-36 .. 129832·: . 9/10 9/2~ .JI SF-C NN c AL D Cl Speed governor'failed 
on HPCI turbine. 



Table A2.8 (Continued) 

NSIC Event Report Plant 
NuJ!lber Accession System Equipment Instrument Component Abnormal Significance 

Date· Date Stat.us Status Condition Cause Comment 
Number Category 

RO-,n-3s· 130080"' 9/13 10/13. c CB 00 A BB D N MSIV failed to close. at 
end of normal life. 

RO-J7..,39 130012 9/8 . - 10/7 B CD 00 T B AT,BL D N Isolation signal re-
ceived incorrectly from 
MSL temperature switch. 

Ri>-77-39 130081 9/15 10/14 c CF,SF, FF B AW D N Gasket failed on torus 
SA drain flange. 

R0-77-41 130124 9/20 10/18 c IA L c EH D N Average ·power range 
.,, monitor drifted. 

R0-77-42 130799 9/26 10/25 c CA KK c AO E CB Jet pump clamp bolt ,, keeper had broken weld~. 
I· ...... 

9/29 10/28 Drywell pressure 
U'1 R0-77-43 130914 c IA M. c EH D N trip 
l.O switch drifted. 

R0-77-44 130917 9/30 10/28 c SF-B M c AC D N A LPCI logic pressure 
switches failed. 

; \.: . .. ; ·.::: :.t: . :. .\ :-. 

R0-77-45 130082 10/4 10/18 c CH pp c AU D N Leak rate through feed-
water check valves 
greater than Tech Spec 
limit. 

R0-77-46 130879 9/30 10/28 c SH GG c BT D C7 Two snubbers found with 
low oil.· 

R0-77-47 130083 10/l 10/14 c RB y c RO A,B C7 CRD return nozzle 
i· 1'" I ~ ' I cracked. 
... , 

R0-77-42 130084· 10/5 10/19 .c. RB z c AR,AX c C7 Cracks in CRD and 
pipe safe end. 



Table A2.8 (Continued) 

NSIC Event Report Plant 
Number Accession System Equipment Component Abnormal Significance Instrument Cause Comment 

Number Date· Date Status Status Condition Category 

R0-77-49 130SSO 10/7 10/31 c SA KK c AO E cs Insufficient weld sur-
face on 7 of 14 con-
tainers. 

,. R0-77-50 1308S4 10/21 11/3 c SA FF c AQ,AW D N Drywell air lock leaked. 

R0-77-51 131704 10/30 11/29 c EE N,P c BE A C7 Swing DG tripped during 
!'I• ' 1 ' ' ~" . ,, ' test. 

R0-77-54 131790 11/2 12/2 c RB J,I c CA E C7 CRD uncoupled. 

R0-77-55 .. 1317S9 11/3 12/2 c EE N c OJ A N Swing DG declared in-
operable. 

.,, Ro-11:..56 131761 11/4 12/2 c SB u c AY D C7 Containment cooling heat 
I, exchanger leaked. 

...... 
O"I 

130996 11/1 11/15 c D N CRD select allowed two 
0 R0-77-57 c RB J T BZ 

drives to be selected; 

R0-77-5S 130920 11/2 11/16 c SA 00 ·c AW E cs Three.torus air sample 
valves leaked. 

R0-77-59 131796 10/26 11/23 B SF-C 00,DD c oc A C7 HPCI surveillance test 
•''' : ' ·missed. 

R0-77-60 131762 . 11/S 12/S c SA op c AO,AW D N ·A torus suction: line 
·' ·-·· · isolation valve leaked. 

R0-77-61 1317SS 11/11 12/9 c IB - I,T c EH D N ·Reactor water level 
switch dri{ted .• 

. ,...._. -·l . . '' 
-R0-77-62 1317S7 11/9. 12/9 c ·.CB G c A E C4 Condenser pit.pump 

cables misplaced. 
,.1:_.,, ........ ·:•. "1 



Table A2.8 (CC?ntinued) 

NSIC Event Report Plant Number Accession System Equipment Instrument Component Abnormal Significance 
Date· Date Status Status Condition Cause Category Comment 

Number 

R0-77-65 132950 11/22 12/22 c SF-B 00 A AW G N Water spilled from LPCI 
valve -.during Diairi-

.. 
. • .·, r tenance • ,. ' 

R0-77-66 132157 11/29 12/13 D EE N,DJ? c BD B C4 Swing DG cooling·water 
•·· ... ,I ... '. pump.failed. 

R0-77-67 132951 11/24 12/23 c SA 00 c BB,AW D C7 Drywell vent valve 

" J • \ leaked. 

R0-77-68 133081 11/29 12/.29 c IA M,T c EH D N Set point 'drift of pres; 

''·· 
sure switch.· 

R0-77-69 133080 11/30 12/30 c IA H c. BA c ca Interniediate range 
u:- .~ . . . . monitor did not trip on 

~,, loss of high voltage. 

-·· ....... 
~ R0-77-,71 132946. 12/3 12/23 c EE N c BD D C7 Swing· DG .-failed to .start·· 

due to ruptured air 
starter diaphragm. 

R0-77-72 133691 12/4 12/30 c EE N,F c BB D CB DG failed to close onto 
;;;"', : ~ \ :· 

.. :. breaker. . \ ~· 

R0-77-73 133690 12/B 12/29 c EE F c BC A CB LPCI breaker left in 
'., t' - :. •. °!'' . \: ~.t-7 : ~;\ ;r; ,. test :position.· . ~. ~ :· 

R0~77·.,-.74 ' 133695. 12/B ... l/6/7B c IA. H c EH· "· D .. N An· intermediate· ran&e 
monitor drifted from 
set point: 

;,;...' ... " ... 

. ~. ~ ' 
,)<"•: 

.. 



Table A2.8 (Continued) 

NSIC Event Report Plant Number Accession System Component Abnormal Significance 
Date· Date Status Equipment Instrument Status Condition Cause Comment 

Number Category 

R0-77-75 132945 11/16 12/16 c EE N c BD D C7 Swing DG failed to 
start on first attempt. 

R0-77-76 133044 12/29 12/29 B SA JJ B BT A N N2 storage tank level 
dropped. 

R0-77-'80 133617 12/16 12/30 B SF-C Q c AW G Cl HPG:I steam exhaust line 
leaked. 

R0-77-81 134074 12/22 1/5/78 B IA L c BC A cs All average power 
range monitor flow bias 
setpoints maladjusted. 

R0-77-82 133685 12/23 1/13/78 B IA T,M c EH D N ECCS drywell high pres-
,, sure switch setpoint 
I drifted . 

...... 
°' N 12/12 12/23 00 c AG G N Drywell vacuum breaker 

R0-77-77 132952 B SA failed. 

R0-77:...70 12/02 12/15 c EE N c BD B S9 Loss of Emergency.Power. 
Unit 2/3 DG o.ut of ser-
vice, Unit 2 DG failed 
to star.t. 



Table Al..9 .Coding Sheet for Reportable Events for Dresden 2 - 1978 

NSIC Event Report Plant Componen·t Abnormal Significarice Number Accession System ·Equ ipnien t Instrument Cause Comment 
Number· Date· Date Status Status Condition Category 

. I, 
R0-78-01 134489 1/3 2/2 B .EE N c AL,BD D C7 DG failed· to start. 

R0-7B-<l'2 134250 1/5 1/18 B RB 00 B AZ G ca Standby liquid injection 
pump's suction valve 
inadvertently closed. 

R0_.78-03 '134959 1/11 2/10 B IF F,00 c BB D N Ti.P b~ll valve fa.iled 
. to· close. 

R0-78-04 142701 1/10 2/2 EC B BC E N Two 125 V DC battery 
cables not routed con-
servatively. 

il0-78-05 135766 1/27 2/21 B IF I B EH D N Instrument level drift. 
., 

R0-78-Q6 136348 1/30 3/1 B SC I c EI G N 02 analysis mis-I ...... calibrated • 
O"I 
w 

R0-78-07 135767 2/17 2/21 ·B MB c OK H N Test run for insuffi-.. 
cient time. 

R0-7~-Q.8 135893 2/10 2/24 D SD 00 c AG G C7 Excess grease in shaft 
I seals caused vacuum 

breaker binding. 

R0-78-q9 135894 2/12. 2/24' B CG p B BU H N Coolant conductivity 
exceeded limit for two 

hours. 

'· R0-78-11 136347 2/16 3/2 B IE I c EH D N A reactor switch 
drifted. 



Table A2.9 (Continued.) 

NSIC Event Report Plant Component 
Number Accession System Equipment Instrument Abnormal Significance 

Date· Date Status Status Condition Cause Category Commen·t 
Number 

R0-78-12 136465 2/18 3/17 B CD 00 u c AL G N A MSIV's pilot valve 
exceeded temperature 
limit. 

·i # 

R0-78-15 p5972 · 2/25 3/9 D SD 00 ,lill c AW,AY D N A coiltinuous·air moril'tor 
··'· :-i· valve failed to close. 

R0-78-16 136381 2/24 3/17 B SD 00 c AD D C7 Reactor building to 
torus: :vacuum breaker 

~ .. :j··'. ;.f- >. "~.. ,: ' failed open •. 

R0-78-18 142567 2/27 3/29 B SA 'JJ B BS A N Nz. level dropped low in 
storage tank·:- · 

;:•;. -·:·:1. '· ... 
R0-78-20 142704 3/7 6/30 B EE N ,lill c BD D C7 Swing DG failed to· 

"'Tl start.· 
I ........ 
'°' R0-78-21 137336 3/8 4/4 B EE N c EI D C7 Swing DG failed to ·run 

·,i:o. due to governor mis-
calibratio·n. 

--~\ 

.· ' '' 
R0-78-23 137250 3/20 4/3 B . SF-C 00 c AW B Cl HPCI control valve 

leaked. 

R(>;...78-24 i37335 3/21 4/4 B t::J B OJ H S7 Isolation condenser 
rendered inoperable 
while HPCI unavailabl·e. 

R0-78-25 137334 3/27 4/7 B BA,IA N B EI A CB Typo in·main steam· 
, .• line radiation monitor 

tech specs. 
"• 

R0-78-26 137830 3/30 4/21· B SF-C 00 A OA D Cl HPCI taken out of ser-
vi·ce for maintenance. 



Table A2.9 (Continued) 

'I NSIC Event Report Plant Component Abnormal l'IUlllber Accession System Equipment Instrument Cause Significance Comment 
Number 

Date· Date Status ·status Condition Category 

. R0-7.8-27 138923 4/18 . 5/18 B MA, JJ B OK A,H C7 Activity level exceeds 
lfniit in storage tank. 

. . ... ~1 ... ~ . 

R0-78-28 137855 4/21 5/5 B SF-B c B OK B C4 LPCI/LOCA logic error. 

ll0-78-32 140559 5/1 6/9 B SD 00 c AG D C7 Two.torus ·drywe11·vacuum 
·'· breakers·inoperable • . . 

R0-78-33 139748 5/22 6/21 c EE N c BC D C7 DG tripped on overspeed. 
.:..·· 

ito-:78-34 139583' 5"/·28 6/.22 B. CD U,T B EH D N A:"'main steam-line ·isola-
tion switch tripped pre-
maturely. 

~.t~ .. ', ,\,, 

IU>-78-35 140582 5/30 6/9 B FC KK c AV,AO D ca Cracks found in spent 
"Tl fuel ·st"orage racks. 
I ....... 

Q'\::· 
R0-78-36 13987'7 6/5 7/5 B. MB S_,Z B AW D C7 Ttaiti ·A ·of standby .gas 

CJ'l. treatment plant failed 
on two occasions. 

R0-78-38 "140504 6/19 6/30 B CD U,T B EH D N A main steam·line isola-
ticm· switch. tripped pre-
maturely. . .. 

R0-7.8-40 140047 6/26 7/28 B IA ,... L c EI D N .. Set point· drift in 
.average power range· 

. ' monitor . 

I0-78-41 140045 6/30 7/26 Ii EE N U,T· c EB,EI G C7 Miscalibration of 
thermal ·overload switch' .. 
caused swing DG to trip • 

.. 



Table A2.9 (Continued) 

NSIC Event Report Plant Component Abnormal 
Number Accession System Equipment Instrument Significance 

Date· Date Status Status Condition Cause Category Comment 
Number 

RO-Ja-42 140065 7/a an B HA 00,HH c AC D ca rurbine control valve 
failed to "fast cloi;:e." 

Ro.:.7a'..43 140512 7/2a a/25 B IA I P,R B EG D ca A r'od worth minimizer 
circuit failed during 
startup. 

' ... ,,,_, 

RO-Ja-44 140514 a/1 9/25 D IA R c EE D ca Average power range 
monitor set point out 

.~ ~ \, - of limits. 

~0--7a-45 140517 8/7 8/25 D SF-A T c AR D Cl Ans auto-blowdown per-
missive switch set point 
drift: 

"'Tl R0.-78-46 140153 8/7 9/1 D CB z c AV E S9 Two cracked welds in ., recirc pump suction ....... 

°' bowl drain line. 

°' 
''l!.~18-l.1 140230 8/8 g/'ac D RB c 01 G,H N Operator misread boron 

concentration. 

;, ~~:,-8~50 140162 ; 8/24 9/7 B EE N c BD D S9 · DG failed to start on· 
first attempt with swing 
DG 'unavailable. 

Ro-78-52 141480 9/22 10/19 D EE N c BD D CJ Swing DG failed to start 
on first attempt. 

" 

Ro-78-53 141856 9/26 10/17 B IE,IA ()() E,T c AZ G N One of 16 main steam 
lirie. flow switches· 
valved out • 

. , ... ~· 



Table A2.9 (Continued) 

NSIC Event Report Plant 
Number Accession System Equipment Component Abnormal Significai:ice 

Date· Date Status Instrument Cause Comnent 
Number Status Condition Category 

R0-78-54. 141459 9/30 10/24 B SD 00,HH B AY,ED D C7 Redundant vacuum breaker 

,· ·, .. - failed open. 

R0-78-55 141203 9/30 10/13 B SF-C. M,T c EH D Cl HPCI tripped on low 
suction pressure. 

R0-78-56 141724 10/12 11/l B SD 00 M,T c AZ A,G N ·DP root valve left 
closed. 

ac>:-18--57 141391. 10/13. 11/9 B SF-D 00 c BA,AK G N A core spray test valve 
failed to open. 

R0_;78-58 141392 10/18 11/13 B SF-B 00 c BA,AK G N LPCI suction valve 
(.J_ .. failed to close. 

"Tl 
R0-7~-61 15.2326 11/8 12/8 D N One of 5 containment 

I· .B SD 00 B BB 
..... vent valves failed to 

°' close. 
"' 

R0-7.8-62. 142327 11/19 12/8 B SH-A S,HH ·B ED D N .Con_tainment- purge valve 
fuse blown. 

R0-78-63 142648 11/23 12/19 B CD 00 c ·BI D N Two MSIV closure times 
out of iimits. 

'. 

R0-78-64 142688 11/24 12/21 B MA JJ c AR B N Leak found in.waste col-
lection tank. 

',;--L 
R0-:78-66 146495 12/16 1/9/79 B EE N c BD D C7 Swing diesel failed to 

start. 

R0-78-6J 146496 12/17 1/16/79 B BB 00 N B BB D N Continuous.air monitor 
isolation valve failed 
to close. 



"Tl. 
I 
I-' 
en 
00 

Number 

R0-78-68 

R0-78-69 

NSIC 
Accession 

Number 

146594 

146497 

Event 
Date· 

12/20 

12/10 

Report . Plant 
Date Status System 

1/8/79 B CB 

1/9/79 B BB 

Table A2. 9 (Continued) 

Component Abnormal Significance Equipment Instrument Status Condition Cause Category · Comment 

00,F B BB,AF D N "A" recirculation bypass 
valve failed to open. 

oc A N Offgas sample not taken •. 



\) 

Table A2.10 Coding Sheet for Reportable Events for Dresden 2 - 1979 

NSIC Event Report Plant Component Abnormal 
Number Accession System Equipment Instrument Significance 

Date· Date Status Status Condition· Cause Category Comment 
Number 

LER79-0l 147238 1/3 1/31 B SB JJ B BT,OK A N Torus water level above 
limit. 

LER79-02 149862 1/3 6/5 B SF-C QQ c BD,BC D Cl HPCI failed to start. 

LER79-03 147249 1/5 l/31 B SF-D M,T c EH D N Setpoint drift in core 
spray pressure switch. 

LER79-04 147352 1/11 1/24 B SF-B 00 c BB D N LPCI flow test valve 
failed to close. 

LER79-05 147353 1/19 2/9 B CD N B EE D N A main steam line radia-
• .... ' tion monitor failed • 
.'"i) 

. ""Tl LER79-08 147354 1/26 2/9 B SF-B 00 c BB D N A LPCI low flow dis-

I 
charge valve failed to 

t-' close completely. 
O"I 
l.O 

LER79-09 147355 1/21 2/3 B BB 00,P c BA,AG E N Plant chimney installed 
incorrectly and plugged. 

LER79-10 147356 2/2 2/10 D FD x B AF B C3 Refueling panel blow out 
150868 panel blew out. 

LER79-l3 148322 2/23 3/23 B EE N,DD,F B BC D C7 Swing DG failed to run. 

,.1.·LER79·-14 149358 3/5 3/30 B EE N c BD D C7 Swing DG failed to start 
on firsi: attempt. 

I 
. 3/21 4/4 LER79-l5 149357 c RB z c .AR D ca GE warns of possible 

cracks in control .rod 
blade tubing • 

...... ,,,,, ,• 

LER79-16 149356 3/26 4/6 c SF-B pp c AO E N LPCI check valve leaked 
---- .. · l~- excessively. 



Table A2.10 (Continued) 

NSIC Event Report Plant 
Number Accession System Equipment Component Abnormal Significance 

Date· Date Status Instrument Status Condition Cause Comment-
r. Number 

Category 

LER79-17 149355 3/27 4/9 c SD 00 c AW D C7 Six containment isola-
tion valves exceed leak , .. 

'' rate limit. 

LER79-19 149353 ·3122 .4/19 c CH z c AV B C7 Cracks in reactor feed 
pump mini~um flow line. 

LER79-20 149701 4/13 5/4 c SD FF c AW G N Faulty handwheel packing 
resulted in leaky air-

.1· ''· lock. 

LER79-21 149702 4/15 5/14 c SF-B DD c BD D CB LPCI pump 2"A" failed to 
run. 

·(';·: ., . 
. LER79-22 149354 3/31 4/30 c EE N c '. BC D C7 DG· failed ·to reach rated 

""Tl speed while the swing DG 
I unavai_lable. 
I-' 

was 
-.....J 
O· LER79-23. :149352 4/6 4/26 c CA z c AO E CB Bad weld· ori reactor.head 

vent fine. 
,• 

r;:.:., .~ER79-24 . ):,49571 4/24 . 5/24 c EE N c BO G C7 _Air lines to starter 
motor reversed.:-

LER79-25 '149572 . 4/25 5/24 c· IF;HA M .. c EI o" N Turbine pressure switch-
es· set point drift. 

: ' 
LER79-26 149570 4/2B 5/24 c CB F c BA D N :A. reactor. protection 

system breaker did not 
trip. 

LER79-27 149568 . 5/2 5/30 B IA M B AU,El G N Miscalibrated yarways 

. ., ~ •: ;,~ ., · ... caused turbine trip. 

LER79-.2B 149567- 5/B 
.. 

5/25 B'. SE ; ' o. ·B· : · BN;EG .. ··o· N N2 inerting valve· 
.. 

z 
·~; ! ' 

:_:. damaged. 
... 



.Number 
NSIC 

Accession 
Number, ... , 

. · .. ·. 

'LER79-"29 14 727 

. LER79-31 . • 149728 
-:- .. ,~ . ·; ' ., :. 

LER79-32 . 149569 
~ ~: . . · . - '\~ 

Event 
Date· 

Report 
Date 

5/8 6/5 
· .. l' 

5/9 6/7 

5/1 5/30 

LER7~-33;. ·: 149565 
153316 

... 4/28. 5/25 

.:..,, LER79-34 
I 

.; 150051 
·:· ....... 

-...J 
....... 

LER79,:.34, ,i · 150051 

- 1-·:;-- .\'' 

LER79-37 150048 

LER79-39 150050 

LER79-40 150361 

LER79-41 150049 
,/.,. \ 

5/24 6/12 

5/30 6/12 

5/30 6/22 

5/28 6/15 

6/5 7/3 

6/6 6/15 

..\' 

Plant 
Status 

B 

B 

D 

c 

B 

·B 

B 

B 

B 

System 

IB 

HH 

IA 

. SD 

EE 

EE 

EE 

CA 

MA 

CA 

Table A2 .. 10 (Continued) 

Equipment 

z 

G 

00 

N 

N 

N,HH 

z 

LL 

Instrument: Component 
·.Status 

c 

c 

H B 

T c 

c 

c 

B 

T B 

B 

B 

-. 

Abnormal 
Condition 

BA 

AV,AW 

AL 

CA 

BD 

BD 

BC 

AY 

AW 

AA 

Cause 

D 

D 

G 

D 

D 

D 

H 

H 

D 

D 

Significance 
Category Comment 

N 

cs 

N .. 

N 

C7, 

, $9 

C7 

N 

C3 

One' of 4 ADS permissive 
pressur(;! swit,ches · · 
failed. 

Crack1in feed system 
piping _weld. 

Two intermediate power 
·range monitors failed 
downscale • 

TIP fai1s to retract 
during refueling. 

The Unit 2/3 swing die~ 
· ·sel failed to start due 
. to failed lower air . . . 
starter motor. 

After dec"iaring Unit 2 
DG inoperable, Unit 2/3 DG 
was tes"ted. ~nd failed to 
start.· 

Unit 2 D_G inoperable 
due to ~pera tor e~ror. ·. 

Operator error caused 
loss of recirc MG set 
control power. 

Radwaste reboiler 
leaked. 

Transformer failure 
caused recirc pump trip. 



Table A2.10 (Continued) 

NSIC Event Report Plai:tt Component Abnormal Significance 
Number. Accession System Equipment Instrument Cause Comment· 

Number 
Date· Date Status Status Condition Cat.egory 

LER79-42 150360 6/8 7/2 B SF-C E,T c EH D c1, Setp.oint drift in HPCI 
high steam flow switch. 

LER~.9-43· 15.1174 61,21 7/19 B. MA JJ B BU H .N Rad~aste level· in sample 
tank exceeded limit. 

LER79-44 151173 7/9 8/3 B EE N,DD c BD D C7 Swing diesel generator 

I ~' 
tripped .. 

LER79-45 151175 7/24 8/21 B EE N,FF c BT D C7 DG_ cooling water .flange 
0-ring le!lked •. 

LER79-46 ·151251 7/29 8/28 B SE JJ B BT H N N2. storage tank 'level 

-rj ' 

ex.ceeded l.imit. 

I ...... LER79-47 152331 8/16 9/11 B EE N,F B OA D N DG· circuit, breakers 
-...J tripped· open. 
N 

LER79-48 152330 9/8 9/26 B BB DD B M D N Chimney sample .pump 

: '.·' '· ;·.· failed'. 

LER79-49 152622 9/18 10/10 D EE N oc H N Fuel oil samp.les not 
taken in .April., ' 

. ~ :. : 
l0/12'' LER79-50 152621 9/19 B AD L c oc H N Overhead crane pre-use 

test not adequat.ely per-
,, formed. 

LER79-51 152619 9/25 10/23 B IA M,T c EH D N On.e. of. 4 drywell pres-
sure switches· drifted. 

r: : ... :: . ~. . . 
1o'ii~ 

Tt:!. ; 
LER7.9-52 152620 10/18 ~ EE N p B ED G N DG auto start relay 

!>horted out by water. 

~; .!; I~(" ( r .. 
LER79-53 1535,7~, 10/3' 11'/l B MA E,T, B AQ D N "A" standby gas treat-

ment.plant tr.fps on 
initial signal. 



Table A2.10 (Continued) 

NSIC Event Report Plant Component Abnormal Signif ican~e 
Number Accession Date· Date . Stat.us System Equipment Instrument Status Condition Cause 

Category Comment 
Number 

· LER79-54· 153577 '10/4 10/29 B SD KK c AD D N Containment vent.line 
pipe.supports inoper-
able. 

LER79-55 153516 10/4 10/30 B SD 00 c AQ D N Drywell .torus vent 
valves failed to close. 

LER79-56. 152618 "10/4 10/23 B CJ 00,S B EE G N A short,.circuit caused 
a relief valve to be-
come inoperable. 

I 
LER79.,57. :1.53575 '10/19 10/31 D IA M,T c EH c N Three; MSIV scram. limit 

swi~ches out of.limits. 

LER79-58 153574. 10/20 11/13 B CJ E,T c EH D N Isolation condenser high .,, flow switches drifted • 
I ...... 

: ~0/20 ....... LER79-:59 153573 10/20 B SF-D KK B AE E .N Pipe.support ·bolts 
w found defective. 

LER79-60 153572 10/30 11/28 B AB 00 c OK A N. :Fire protect ion :valves 
!! not cycled as required. 

LER79-61 153571 11/9 12/6 B AB JJ,00 B EH D, N Setpoint drift in cardox 
I' (fire protection) 

storage tank. 

LER79-66' 153495 12/13 1/11/80 B MA JJ B OK A C7 Radwaste activity ex-
ceeded limit. 

LER79...:62 153570 ll/10 12/6 B MB s B EE B N Fuse in standby gas 
·treatment plant blew. 

LER79-'63, · 153569 11/14 11/30 D IA N c EH i> N Setpoint drift· in· source 
range monitor. 



'~ 

Table A2.10 (Continued) 

NSIC Event Report Plant Component Abnormal Number Accession System Equipment Instrument Significance Com,;,ent Date· Date Status Status Condition Cause Category Number 

LER79-64 153748 11/24 12/21 B SD 00 B AG D N Torus to drywell vacuum 
breaker failed. 

LER79-65 . 154820 1H30 12/29 B MA 00 B BA D N Standby gas treatment 
valves failed to open. 

LER79-67 153494 12/18 1/7/80 B .. EE N c BD D C7 Swing DG failed to 
start. 

LER79...:68 153940 12/29 1/2.3/80 B AB c OE E N Fire stop integrity 
inadequate. 



Table A2. .11 Coding Sheet for Reportable Events for Dresden 2 - 1980 

NSIC Event Report Plant Component Abnormal Significance Number Accession Date· Date Status System Equipment Instrument Status Condition Cause Category Comment 
Number 

LER80-01 154620 1/6 1/30 B IA T c BA D N Turbine control valve 
closure scram failed to 
reset. 

LER80-02 154618 1/4 1/30 B CD M,T c OC A N Main steam line low 
pressure switch test not 
performed. 

LER80-03 155197 1/14. 2/13 B,' IA · I,T c EH D N Reactor water level 
sensors drifted. 

:-~· 
LER80-04. ·.154616 1/18 1/30 B CD 00 - c AA D N MSIV closure times out 

of limits. 

"Tl LER80-06· 154927 1/19 2/15 B MA JJ B BU H N Waste tank activity ex-
I ceeded limit • ....... 

........ 
(.]1 LER80-07 155295 1/25 2/19 B SE - 0 c EH D N Drywell Oz monitor 

drifted • 

. : LERS0.,-08' 155312 1/26 '2/22 B EE N,U B AU D C7 Swing DG heat exc.hanger 
leaked. 

':LER.80-11. 160002 3/18 4/3 .. B CJ E,T B EH D. N Isolation condenser flow 
switches drifted. 

· LER80:...14. 157163 "4/29 5/27 Jl IA p B EG D N A half scram was ini-
"tiated by a main steam 
line relay failure. 

LER80-15!: 158556 5/2 5/27 B SA . 00 c AB D C7 Torus to drywell vacuum 
breaker failed. 

LER80-16 158554 5/15 5/20 D SF-B z c AW B N Cracks in 3/4" LPCI 
163598 10/8 drain line. 

/ 



Table A2.ll (Continued) 

. -·: ,. 
NSIC Event Report Plant Component Abnormal 

Number Accession System Equipment In.struriient Significance 
Date· .Date Status Status ·Condition Cause Category Coinment 

Number I 

LER80-17 157698 · ·5112 6/5 D SF-C 00 B BB D Cl HPCI isolation.valve 
failed to closed. 

LER80-18 157686 '· 5/12 6/3 B SF-C 00 B. BB. G Cl HPCI isolation valve 
failed to close. 

LER80-19 .156216 '2/29 3/21 B AA. R ., B EE D N Control room "emergenc_y 
fan failed. 

1 j, ·,,. ', .... ~ 
s/28 scram.initiated iiR80-19 160264 6/24 B IB N,C B EG D N 'Half 

by faulty main steam 
11rie radiation 
monitor: 

(LE.R80-20 '· .16\)266 6/5 ·. 7/2 B . SD ·oo T c AL D N :Torus "to d'r}rweil. vacuum 
.:-n breaker· failed to give 

I 
........ )"" '. 

open :Signal. 
-....i 
O'I 

SA M Driwell LER80.:.21 158247 6/7 7/2 c c BK H N to torus DP 
dropped below li~i~.· 

LER80-22 158692 :f,/11 . 6/24 B RB KK B AH B N . CRD scram discharge 

't• 
volume did no.t meet 

··seismic ·specHications. 

_LER80,-23 l,58704 2/28 7/14 B SA 00 B BA D N Two. torus vent valves 
failed to 

. '·, 
open. 

LER80-24 159531 7/21 8/14 B SE U,T B· BL D N Drywell oxygen concen-
' tra.tfon indic'ator 

~ ~- ',:-,·.:. . ~·· ...... failed to down~cale· • 

.. LER80-25 159243 7/21 :. 8/8 : B•: ~ -:r: E,T A EH D N Setpoint dr.ift in 
isolation condenser 
condensate flow switch. 



Number 

LER80...:26 

LERB0-27 

'NSIC 
Accession. 

Number 

159527 

159532 

LER80-28 159447 

LER80-29 159439 

:·l _,,, 

" 
LER80-30 160208 

LER80-31., ·160362 

LER80-32 · · 160361 

LE~o'.:.)4 ., 160461 

.... C'.. 

LER80-35 · 160'824 

LER80-36. 160823 

'•, 

Event 
Date· 

7/25 

7/25 

7/27 

7/28 

8/18 

8/27 . 

8/29 

''\ 

9/8 

9/11 

.9/ll. 

LE~80-37 .. • . 160056.. ..9/.15, 

Report 
Date 

8/15 

8/19 

8/14 

8/18 

9/15 

9/1.9 ' 

9/25 

10/l 

9/26 

10/22 

10/7 

lQ/~. 

Plant 
Status 

B 

B 

D 

B 

B 

B 

>.· B ,_ 

B 

D-

B 

B 

Sy5tem 

SF 

. EE 

RB 

CG 

SF-B 

AB. 

AB 

CF,SF-B 

AB 

RB 

AB 

RB 

Table A2.ll (Continued) 

Equipment 

00 

u 

I,J 

z 

.N 

N. 

u 

, .... 

I,J 

_I,J 

Instrument 

u 

u 

Component 
Status 

c 

B 

B 

c 

B 

c 

B 

B 

.c 

Abnonnal 
Condition 

AZ 

AT 

CA 

AO 

AQ,AU 

AC· 

OC,OK 

OK 

cA 

oc 

CA 

Cause 

G 

D 

D 

E 

·D 

A 

A 

D 

D 

H 

D 

Significance 
Cate·gory Comment 

N· 

C7 

·N 

N .-. 

N 

N 

N 

N 

C7 

N 

One. 'of · 4 drywell pres- . 
sure. switches valved 
out. 

DG heat' exchanger 
leaked. 

A CR .became uricou'p_led. 

Reactor ·water ·cleanup 
system instrument line 
leaked·. 

LPCI pump seal leaked. 

Die·sel· 'Ure punip out of : 
service too long. · 

Diesel· fi~e pump day 
tank samples not.taken. 

LPCI/RHR neat eitch'anger 
leaked~ 

Record ·of 1979 fire· 
protection systein flush 
lost. · · 

A qR,un~~u\)led. 

Heat ·dete(;tor sur
veillance not per
·formed. 

A CRD uqcoupled •.. 



Table A2.ll (Continued) 

NSIC Event Report Plant Component Abnormal Significance 
Number Accession Date· Date Status System Equipment Instrument Status Condition Cause Category ·· Comment 

Number ···. 

LER80-38 160925 10/11 10/22 D RB I,J c CA .D C7 A CR uncoupled •. 

LER80-39 160566 10/11 10/16 B SF-C 00 T c EE D Cl HPCI steam supply valve 
failed to opet_l· 

LER80-41 160524 12/12 10/16 B BA N c EH D N Area radiation monitor 
drifted. 

. LER80-42 161793 11/2 11/12 D· RB JJ C· oc A N Ultrasonic test of 
scram discharg'e volume 
missed. 

LER80-43 161871 11/13 12/3 B RC M,T c EH D N Minor drift in conden-
ser pressure switch. 

-n I.ERS0-44 161903 11/24 12/12 B CI 00 A B OA D N A relief valve was in-
'• .,_;., operable in the s~fety 
......, mode. 
CX> 

LER80-45 163379 12/1. 12/30 B IB M,T c EH D N LPCI high drywell pres-
sure switches drift • 

LER80-46 163371 12/2 12/29 D RB JJ I,A B EG E . S9 SDV high level.alarm 
failed. 

LER80-47 163515 12/4 12/27 D IB M,T c EH D N MSL high pressure 
switches drift. 

LER80-48 163360 12/19 1/14/81 il SF 00 B AZ G Cl ADS valve found closed. 

.. LERB0-49 16.3538 12/29 1/23/81 .. B SD 00 c AQ D N' Reactor building vent 
isolation valve failed 
to.open. 

LERBO-SO 163537 12/31 1/23/81 Ii SH-B M,T c. EH G N Contairuiient spray pres ... 
sure switch set point 
was too h:i.gh. 



Table A2.12 Coding Sheet for Reportable Events for Dresden 2 - 19al 

NSIC Event Report Plant Component Abnormal Significance Number Accession System Equipment Instrument 
< 

Date· Date Status Status Condition Cause Category Comment 
Number 

LERahOl ,, 163646 . 1/4" l<~a,. c RB - I,A B EG E ca Three ~f four scram 
.•. o . .. ·,;;·. .. ~ 

discharge volume high 

,';·, ·; level alarms failed. 

LERal-02 164596 1/5 2/2 c SF-B 00 c BB D N LPCI test spray valve 
failed to close • . •. 

LERal-04 1/2 l/2a B IB M B oc H N Electro-hydraulic ef-
feet low oil pressure ·,, scram test not per-
formed~ 

tE:Rar.:.:05 1642ia lirij 2/5 c SD 00 c AW D N Containment isolation 
,(",. vent valve leaked. 
.,,. 

LERal-06 164594 1/23 . 2/4 c CG. PP c AW D ca Feedwater check valve I' '·. :• . 
1--' 1676la leaked. 
-...J 
l.O 

· LERal-07 164275 1/22 2/17 c C_I U,T c AW D N Steam 'line area t~mper-
ature .switch failed to 
trip. 

LERl}l,-;-Oa 16423,1. 1/23 2/20 c CD 00 c AW D N Main steam isolation 
valve leaked; 

LE~al-09 16423,2 1/29. 2/26 c EB F c AQ,BA D N Reactor protection 
system bus breaker 
failed to open. 

LERa1..:.10 164573 2/la 3/9 c CB GG c .AW D N Five snubbers failed 
bench test. 

LERal-11 16603_9 2/26 4/27 c MA 00 B OJ,BC H C3 Unsampled water was 

't-/· ·; discharged to the 
river. 



Table A2..12 (Continued) 

... 
'·';--:·:.:·_ · N·src 

Event ·Report Plant Component Abnormal Sign if icanc'e 
Number Accession System Equipment Instrument Cause Comment 

Number 
Date· Date Status Status Condition Category 

LER81-13 164684 3/2 3/13 c SF-C Z,GG B OA B N HPCI pipe supports re-
quire modifications to 
meet seismic qualif ica~ 
tions. 

-· .. 
LER81-14 165479 3/4 3/31 c MA OJ H N Radwaste discharge tests 

calculate.d incorrectly • 
~f' 

' . ·. . '-· ;·~ ·.': 
LER81-15 165882 3/19 4/14 c AB u c oc G N Heat detectors not test-

ed in time. 
. ·, . :~ 

LER81-16 167916 4/8 7 /13 c MA OK A N Liquid eif1uent monitor 
.test not performed on 
time. 

,., 
I LER81-17 171113 4/8 5/1 c ED c B OK A N Battery cell temperature 

...... readings were not per-co 
0 formed. 

LER81-18 166087 4/26 5/4 c SH-B PP,Z c AW B N LPCI check valve drain 
line cracked. 

LER81-19 166034 4/26 5/1 c CE z B AO,AW E N Isolation condenser line 
socket weld ·cracked. 

LER81-20 166088 4/26 5/5 c CJ z c AW D N Two cracks found in r~-
actor head spray line. 

... 
LER81-21 4/27. . 5/21 .c SD. 00 c BB D N .Primary containment 

isolation valve failed 
. '. ~ .. ~ to. close . 

LER81-22 166074. 5/3 5/14 c - CB .. z c AW,AO E N Coolant recirculation 
leakoff line cracked. 

LER81-23 166462 5/11 6/3 B SA c OJ H ca Torus water volume ex-
ceeded limit. 



Table A2.12 (Continued) 

NSIC Event Report Plant Number Accession System Equipment Instrument Component Abnormal Cause Significance 
Date· Date Status Status Condition Category Comment 

Number 
. - , .. 

5/lJ s'taridby liquid control LERBl-24' . 166610 6/5 B PC oc H N 
tank not sampled in 
time. 

I 

5/18 6/10 LERBl-25 . 166545 B CE 00 B BC H N. Isolation condenser 
level indication valved 

:, ' 

out. 

LERBl-26 166537 5/14 6/12 B IE G. M B AL,EF D N Safety relief valve 
acoustic monitor failed. 

LERBl-27' 166382 5/21 5/28 B EE DD,G c ED D N Diesel generator oil 
pump failed. 

,, LERBl-28 166563 5/20 6/10 B SF'-D 00 c BA D C6 Core spray valve failed 

I 
to open. 

...... 
00 

5/23 6/18 AQ,tD Recirculation ...... LERBl-29• 166455 B CB DD B D N pump motor 
tripped. 

LERBl-30 166634 5/26 6/8 B SF-D Z,00 B BC,OA G C6 HPCI steam line filled 
with water due to a re-
versed valve. 

LERBl-31 166554 5/27 6/10 B RB 00 B BC,OJ H' N Scram accumulator 
charging water valve was 
closed. 

LERBl-32. 166548 6/1, 6/9 B RB J,00 c BC,AG D N Control rod drive ex-
ceeded insertion limit. 

LER81-33 166566 6/2 6/ll B SF-C x B AL D cs RPCI oil pump failed 
172491 due ·to loose stator 

winding. 



Table A2.12 (Continued) 

NSIC Event Report Plant Component Abnormal Significance· Number Accession System Equipment Instrument Cause Comment 
Number Date· Date Status Status Condition Category 

LER81-34 166562 6/2 6/10 B RB I,J ·C AS D N Control rod separated 
from drive. 

-
LER81-35 6/1 6/26 B MB z B AL· D N Stack gas filter as-

sembly sample line 
uncoupled. 

LER81-36 166546 6/2 6/9 B RB J,00 c BC,AG D N Control rod drive ex-
ceeded insertion limit. 

LER81-37 166716 6/7 7/2 B SA K c EF D N 'Vacuum breaker position 
.!"!: ·:·-- .~ ·' ·" f indication was lost. 

LER81-38 166714 6/9 7/8 B SA F c AG D N Containment vacuum ., breaker was found 
I binding. ...... 

co. 
N .LER81-39 167167 . 6/24 7/21 B IA M,T c EH D N Turbine pressure switch 

set point drifted. 

LER81-40 167169 6/24 7/21 B IA p c BA D N Re~ctor protection 
system relay failed 
to open. 

LER81-41 167170 6/24 7/22 B IB I c AG D N Reactor water level 
instrument failed. 

LER81-43 167928 7/2 7/28 B IA M,T B EG D N Pressure switch in pro-
tection system failed. 

-
LER81-44 167927 7/3 7/31 B IA L,P B EG D N Power range monitor 

failed to initiate a 
I' rod block. 

·'· 



Table A2.12 (Continued) 

NSIC ·Event Report Plant Component Abnormal Significance Number Accession Date· Date Status 
System· Equipment Instrument Status Condition Cause Category ·Comment 

Number 

LER81-45 ; 168037 7/6 8/3 B MC G B EE D N Reactor building radia-
tion monitor failed. 

r 
LER81-4.6- 168133 .. 7 /9 8/6 B MC N,R ED B D N Reactor building vent 

radiation monitor 
failed. 

LER81-47 168109 7/15 8/13 B CB oc H N Reactor coolant samples 
not taken prior to 
startup. 

·LER81-48 168520 '7/24 8/20 B IA M,T c EH D N Reactor pressure 'system 
! . turbine pressure switch 

set point drift • 
..,., ... · LER81'-49 ' ' ·· 168482 ·8/14 8/24 B CD 00 c BC D N MSIV closure time too ...... 
co fast. 
w 

LER81-50 168839. 8/15 9/11 D SD 00,llll c BB D N Containment isolation 
valves failed to close. 

LER81-52 : 169079. 8/23 9/18 B IX M,T B AA D N Pressure switch failure 
:·· .·. ~ ' ~ L'· . ' ' caused generator load 

reject scram to be by-
passed. 

" ' 
LER81-53 168619 8/17 9/3 B BA N c EH D N Refueling flow ;radia-

tion monitor set point 
drift. 

LER81-54 169238 8/27 9/23 B IA M,T c EH D N. . Reactor protection sys-
tem pressure switch set 

' po~nt .drift. 



Table A2.12 (Continued) 

NSIC Event Report Plant Component Abnormal Number Accession· ,System Equipment Significance 
.Date· Date .Status Instrument Status Condition Cause Category Comment 

Number 

LER81:-55 . 172279 8/30 9/23 B MA z B AP..,AW D N A radwaste system pipe 
corroded and leaked. 

LER§'J..-~6 169357 ~/28 9/21 B SA M,T c AA D N High drywell-pressure 
switch set point inc or-
rect due to.switch wear. 

uR.iii-57 · '168894 9/3 9/11 B SF-C Z,GG B HD D N HPCI inoperable due to 
broken hangers. 

LER81-58 169211 . . 9/6 'J..015; B MB s B c; BG D N .. Stan'dby gas treatment 
•I ~ • 

0 train B tripped when a 
fuse blew. 

"Tl I,ER81-60 .' 169349 9/13 10/13 B MB OL,OJ H N Operator did not retake 
I ·171115 off-gas ·samples.as re-...... quired. 

CX> 
~ .. 

Ll:ll81,...61" ·170193 ' ·10/5 10/22 B SF Gb B HH D N A pipe hanger in·the com-
172516 ·' ponent cooling water 

·system broke . 

LER81'.-62' 170033' 10/11 11/9 B SA I,A B EH D N ·Torus ~ater level alarm 
setpoint drift. 

LER8i-63 170032' :10/17 11/13 B RB J,00 B AI; D N ·CRD .failed to scram due 
to 'sticking scram sole-
noid valve. 

LER81-64 170140 '10/29 11/23 B SA M,T c EH D N. -Vacuum ·break.er pressure . 
switch setpo'int drift. 

LER81-65 ·171024 
.. 

1'1/3 11/16 B CE 00 c Bl D C7 Three MSIV closure. times 
exceeded limits. 



LER81-68 

LER81-69 

~"'*_1.1:;:1·;;::··: 
LER81-70 

LER81-,7L · ... 

;·'.: ,;·:: .. .;. \ 
LER81-73 

LER81-7.4 
~ • ·. ': I • 

L,~R8:!.;'J6 

NSIC 
Accession 
N~mber 

171117. -. ~: , ,. 

J.)1Qf!9, 

.. ~. : -. : 
171119 

·1 · 
171122 

172266 

Event 
!Dafe · 

10/.21 
. ';... ~ 

... ,::., •, ·~ 

:li/io 

11/,26 

~2/.1_5 

;'. ··, ·.~.-

172260 ! ,;,-., 12/i6 

Report 
Iiai:e 

11/1~. 

12/3 

1/1.3/82 
··". .. 

1:(11/82 

l/1_5'/82 
·· .. 

Plant 
Status 

B 

B-

B 

B 

B. 

B 

System 

CR. 

SF-D 

MC ,. 

Table A2.12 (Continued) 

Equ~pment Ins t_rument 

z 

QQ,Z 

s 

z 

M,T 

00 M 

,_·J ·;. 

Component 
Status 

B. 

B 

B 

,, 
B 

B 

B 

c 

B 

Abnormal 
Cof\dition 

BC,AO 

oc 

AV-,AO 

BG 

A,Q 

BC 
}·~ .. 

EH 

Cause 

D 

H 

D 

D 

D 

G 

H 

,D. •"· 

Significanc·e 
Category .. 

N 

N 

N 

N 

N 

N 

N 

N· 

The· ·feeawa:ter heater 
em~rgency spill line hid 
a cracked weld. 

"'ii· 

Storage :bat'tery ·s~rveil
lance "tes·t. performea" .. ,: 
late. .... ; .,_ . 

A. core s~r~y vS:ive opera
tor fell off its mount-
f~_g '. .. 

core:· spray valve opera·.:. 
tor flange weld cracked. 

Control power ros't to 
p'rrniliry containment 
isolation valves. 

sl:·andby' gas trea6ne'nt 
~:Ys i:em ·had "a pl;,.gg~d · 

~,-r;ifi~e .. ,. •: 

i'solaticin'i:ciri<lenser pres
sure sw~tch valved o~~: 

Lo,/ptessi'ire iristrmnent 
\;a:1~e· le·ft 'closed.··· 

i-!a:ik.coolant siu~ple not 
i:akei:i. in. tim_e 'iimi_t ~ · 

.Setpoint drift. :l,n control 
rod block channel'. 



Number 

LER81-77 

LER81-78 
·.P 

LER81-79 'r· 

LER81-80 

"'Tl 
I 
I-' 
co 
°' 

NSIC 
Accession· 

Number 

172259 

1715 75 
i72107 

i.72255' 

·172754 

... 

.. 

,·, 

.Event· 
•Date·· 

12/16 

1.2/23, 
., 

li/23 ·: .. 

,. 

12/28. 

:i; 

.,.. ' 

Report 
Date 

· 1/15/82 
... 

1/27 /~2 

':1/14/82 

.. " 

1/25/82 

: 

·, 

·-

--

·Plant 
Status 

B 

B 

B .. 
'" 

System 

~IA 

.SF-A 

SF-C,AB 
. ~ ... 

'• " 
B IA 

,., 

Table A2.12 (Continued) 

Eq.uipment. 

ob 

...... 

Instrument 

M,T 

G 
.:...: .. 

p 

Component 
Status 

B 

c 

B 

c 

Abnormal 
Condition 

BC 

BA 

OA ,. 

AG 

Cause 

G 

D 

I> 

D 

i.·· 

·"' 

Significance 
Category CoDU11ent 

N ATWS pressure switches 
valved out of service, 

S7 ADS valve .failed while 
HPCI was declared in-
operable.· 

.CB f.ire ·protec·t_ion _.system· 
actuation rendered HPCI 
inoperable: • 

N Time delay relay in 
reactor protection system 
failed. 



Appe:ildix'B 

CALCULATION FOR FAILURE RATES 00 DEMAND 

B.1 Emergency Power System 

Estimate of System Demands 

The number of demands is estimated.from the test frequency and the 
number of transients that initiate emergency power. Monthly testing is 
specif ~ed in the Technical ~pecifications, however, weekly testing was 
instituted on December 2, 1977 to provide additional information about 
diesel generator performance. Therefore, the number of demands is esti
mated to be: 

tests test 
2 dies.el generators x 12 --- x 7 .9 years + 52 x 4.1 y~ar = 564 demands. year year 

Single Diesel Failure Rate Upon Demand 

Forty-four failures upon demand were identified, thus ~he failure 
rate upon demand becomes 

· ... '44failures 
failure rate upon demand = ------ = 0.078 564 demand 

This is a factor of two to three greater than median number reported by 
WASH-1400 but is within the range reported by WASH-1400 of 0.01 ~o 0.1 per 
demand. 

Failure of Emergency Power 

Two emergency power failures were identified for Dresden.2 and these 
events are discussed in the text in Sect! 4.5~2.lP~ The event;:occur,ring 
on June 12, 1979 (RO 79-34) is considered a failure upon demanc1. The unit 
2 diesel failed to start, after the unit 2/3 diesel had failed a ·test. 

The event on December 2, 1977, ocurred 72 ~h after the unit 2./3 .diesel 
failed during a test due to problems with the cooling water pump. This 
event will be considered as unabailability of the emergency powet system~ 
The number of demands is taken as 1/2 the number ~sed in the single diesel 
calculations, since the emergency power system ··}S. tes.ted when· both d~esel S 

are tested. Thus the Un.availability can be estimated' as the failure rate 
upon demand plus the unavailability due to system failures over 12 years 
(105,120 h), or 

1 failure -~ · 72 h 
Emergency Power Unavailability = 282 demands=+ 105_,.120 ,h = 0 .0_04~ 

-
' 
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This is about five times as high as the WASH-1400 median for emergency 
power of a two unit plant utilizing four diesel generators. It is. how
ever. within the WASH-1400 range of 0.0001 to 0.01. The 0.0042 agrees 
quite well. however. with the emergency_po:wer failure rate of O.OOS. This 
estimate was derived from historic.al. Clata ''!or all BWRs between ten years 
(1969-1979). as part of.the a.ccident seq:u~nce pi;-ecursor .. project. 16 

. ·:· . . : .. · .. ·.: . .':~1·. ' ~ · .. :."' .. i · ... · .. ~. . .~ 

High Pressure Coolant Iniection 

Estimate of System Demands 

Different tests are performed on HPCI at different test schedules; 
however. valves are tested at least monthly. thus a monthly test schedule 
will be assumed~ The number of demands is estimated from the test fre
quency. the number of transients that initiate HPCI. and the number of 
failures since HPCI must be successfully tested prior to being declared 
operable. Therefore. the number of demands becomes: 

tests 
12 12 + 1 Loss of + 15 tests after = 

years x years feedwater repair 

The estimate of HPCI fa~lure upon demand becomes: 

15 failures 

160 demands • 

failure upon demand = 160 demands = 0 .094 • 

The WASH-1400 estimate for single failures which best represents a failure 
upon demand is 0.013. The Dresden estimate is roughly seven times this 
estimate. The HPCI failure rate upon demand computed in the accident 
sequence precursor (ASP) program is o.os. about 1/2 the Dresden 2 esti
mate.u No bounds have been computed for the ASP estimate or the Dresden 
2 SEP estimate. 

Conclusions 

It appears that the availability of the Dresden 2 electrical power 
system is what would be expected or better based upon historical data. but 
not as good as the WASH-1400 estimate. The High Pressure Coolant Injec
tion System. however. is roughly a factor of two greater than what is 
estimated using historical data and seven times the WASH-1400 estimate. 
It should be noted. however. these estimates are sensitive to the assumed 
number of demands. 
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This Safety Evaluation Report is a product of the NRC staff and its consultants. 
The NRC staff members listed below were principal contributors to this report. 
A list of consultants follows the list of staff members. 

NRC Staff 
Name 

A. Chu 
M. Thadini 
F. Akstul ewi cz 
J. Levine 
E. Markee. 
w. Pasedag 
T. Quay 
M. Wohl 
w. LeFave 
G. Harrison 
R. Gramm 
s. Kirslis 
J. Wing 
c. McCracken 
J. Lane 
J. Huang 
w. Brooks 
R. McMullen 
J. Chen 

R. Pichumani 

G. Staley 

J. Philip 

T. Dunning 
c. Rossi 
F. Burrows 

J. Schif fgens 
s. Rh ow 

J. Knox 

E. Marinos 
M. McCoy 
E. Lantz 
c. Graves 

c. Liang 
M. Rubin 

c. Ferrell 
L. So ff er 
0. Rothberg 
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Title 

Nuclear Chemical Engineer 
Nuclear Engineer 
Nuclear Engineer 
Meteorologist 
Principal Meteorologist 
Section Leader 
Section Leader 
Nuclear Engineer 
Sr. Auxiliary Systems Engineer 
Mechanical Engineer 
Mechanical Engineer 
Sr. Chemical Engineer 
Sr. Chemical Engineer 
Section Leader 
Containment System Engineer 
Containment Systems Engineer 
Sr. Reactor Physicist 
Geologist 
Geotechnical Engineer 

Geotechnical. Engineer 

Hydraulic Engineer 

Geotechnical Engineer 

Section Leader 
Section Leader 
Reactor Engineer 

(Instrumentation) 
Materials Engineer 
Electrical Engineer 

(Reactor Systems) 
Electrical Engineer 

(Reactor Systems) 
Nuclear Engineer 
Systems Engineer 
Sr. Engineering Systems Analyst 
Principal Reactor Systems 

Engineer 
Sr. Reactor Systems Engineer 
Sr. Reactor Engineer 

Site Analyst 
Section Leader 
Structural Engineer 

G-1 

Branch 

Accident Evaluation 
Accident Evaluation 
Accident Evaluation 
Accident Evaluation 
Accident Evaluation 
Accident Evaluation 
Accident Evaluation 
Accident Evaluation 
Auxiliary Systems 
Auxiliary Systems 
Auxiliary Systems 
Chemical Engineering 
Chemical Engineering 
Chemical Engineering 
Containment Systems 
Containment Systems 
Core Performance 
Geosciences 
Hydrologic & Geotechnical 

Engineering 
Hydrologic & Geotechnical 

Engineering · 
Hydrologic & Geote~hnical 

Engineering 
Hydrologic & Geotechnica1 

Engineering 
Instrumentation & Control 
Instrumentation & Contrpi 
Instrumentation & Control 

Materials Engineering 
Power Systems 

Power Systems 

Reactor Systems 
Reactor Systems 
Reactor Systems 
Reactor Systems 

Reactor Systems 
Reliability and Risk 

Assessment 
Siting Analysis 
Siting Analysis 
Structural Engineering 



Name 

Y. Li 
M. Boyle 

s. Brown 

P. Chen 

T. Cheng. 

G. Cwalina 

c. Grimes 

R. Hermann 

K. Herring 

R. Fell 

E. Mc Kenna 

T·. Michael's 

D. Perscinko · 

R .. Scholl 

A: Wang 

P. Di Benedetto* 
M. Fletcher* 
H. Fontecil1a~ 
K. Hoge* 
R. Snaider* 

Consultants 

Name 

F. Farmer 

s. Mays 

M. E. Nitzel 
E. Roberts 

Title 

Mechanical Engineer 
Integrated Assessment Project 

Manager 
Integrated Assessment Project 

Manager 
Sr. Mechanical Engineer 

Sr. Structural Engineer 

Integrated Assessment Project 
Manager 

Section Leader 

Section Leader 

Sr. Mechanical Engineer 

Integrated Assessment Project 
Manager 

Integrated Assessment Project 
Manager · 

Sr~ Project Manager (Integrated 
Assessment) 

Integrated Assessment Project 
Manager 

Sr. Project Manager (Integrated · 
Asses~ment) · 

Integrated Assessment Project 
Manager 

Company 

EG&G, .Idaho 

EG&G, .Idaho 

EG&G, Idaho 
EG&G, Idaho 

III-10.A 
VI-7.C.l 
VIII-3. B 
V..,II.A . 
V-tI.B 
VI-10. B 
VII-3 
III-6 
VIII-3.A 

*No longer with the Nuclear Regulatory Commission. 
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Branch 

Mechanical Eogineering 
Systematic Evaluation 

Program 
Systematic Evaluation 

Program·. 
Systematic Evaluation 

Program 
Systematic Evaluation 

. Program 
Systematic Evaluation 

Program 
. Systematic Evaluation 

Program 
Systematic Evaluation 

Program 
Systematic Evaluation 
.·Program : . 

Systematic Evaluation 
Program 

Systematic Evaluation 
Program 

Systematic Eva 1 uat. ion· 
Program 

Systematic Evaluation 
Program 

Systematic Evaluation 
Program . 

Systematic Evaluation 
Program · 

Repor,t· Date 

December 1980 
September 1979 
December 1980 

.... ·,October. ~980 
October 1980 
November 1979 
June 1981 
November 1979 
December 1979 
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Name 

A. Udy 
J. H. Cooper··· 
D. J. ·Morken 

B. M. Shindell 
R. P. Kennedy, 

R. Agarwal 

D. Barrett 
L Berkowitz 
T. J. DelGazio 
A. Gonzales 
R. Herrick 
J". E. · Kau·cher 
T. Stilwell 
s. Tikoo 
D. Bernreuter 

R. P. Rumble . 

G. St; Leger-
Barter 

w. Stein 

F. J. Tokarz 

Company 

EG&G, Idaho 
EG&G, San Ramon 
EG&G, San Ramon 

EG&G, San Ramon 
Engineering Decision Analysis 

. Company .. 
Franklin Research Center 

Franklin Research Center 
Fr·ankl in Research Center 
Franklin Research Center 

. Franklin Research Center J 

Franklin Research Center 
Frinklin Research Center -~~ 
Franklin Research Center 
Franklin Research Center 
Lawrence Livermore National 

Laboratory 

Lawrence Livermore 
Laboratory 

Lawrence -Livermore 
Laboratory 

National 

National 

.· .... 

Lawrence Livermore National 
Laboratory 

· · Lawrence Livermore National 

VllI-1. A 
VI-4 ·: 
Vll"'"l:A 

· VUI-4 
VllI-2 
111-6 

111-2 
Vl.10. A 
111-2 
111-1 
VI-6 
111-1 
IX-5 
VI-6 
111-7.B 
111-1 
11-4· 
11-4. A· 
ll-4.C 
VllI-2 

. VI-7.A.3 
.. VI-10.A 
·.VII-2 
. VI.2.D 

· · VI-3 
.. 111-6 

.. ·' ·· Laboratory 
D. Vreeland 

w. J. Hall 

N. M. Newmark 

R. Spulak 
P. Amico 
D. Gallagher 
J.' McDon·ald 
J. Scherrer 

':.: ) 

)\ . '· :. 

~? ;D. 'Stevenson 
. ~ .. ·· .. '.:. 
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Lawrence Livermore National 
Laboratory 

Nathan M. Newmark Consulting 
Engineering Services · 

Nathan M. Newmark Consulting 

VI-2.D 
VI-3 
111-6 

111-6 
Engineering Services 

Sandia National Laboratory 
Science Applications, Inc. 
Science Applications, Inc. 
Texas Tech: Uriiversity 
Westec 

Woodward'~Clyde Consultants 

PRA 
PRA 
.PRA 

-.11-2. A 
II-3:A 

·.Ir: 11-3, B: 
11-3.B.1 
11-3. C 

·",,> · 111"'6 

~ • I 

_:i.·.L~ ! ·~ . : ~ ·' - . - ' ~ \. ...:.. .... : ! • ': :., -
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Report Date 

March 1982 · · 
April 1981 .' 
July 1981 
October 1981 
October.· 1979 
April 1980 

June 1982 
January l'.982 
June 1982 
March 1982 
June 1981 
March 1982 . 
January 1982 
Junel981 
December 1981 
March' 1982 ·, 
October 1981 
October·l981 
October 1981 
Octobe·r 1979 

Nov.ember 1980 
November 1980 
November·l980 
November 1981 
November. 1981 
April 1980 

November 1981 
·November. 1981 
April 1980' 

April ~980 

October 1982 
Octobe·l'.' 19.82 
October 1982 
May 1980: ;, . · · 
May 1982. . 
May .1982 
May 1982 
May 1982 . 
April 1980, .. · 

. ~: ~· '. 
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UNITED STATES· 
NUCLEAR REGULATORY COMMISSION 

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

Honorable Nunzio J. Palladino 
Chai nnan 
U.S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

. Dear Dr. Palladino: 

December 13, 1982 

SUBJECT: ACRS REPORT ON THE SYSTEMATIC EVALUATION PROGRAM REVIEW· OF THE 
DRESDEN NUCLEAR POWER STATION, UNIT 2 

During its 272nd meeting, December 9-11, 1982, the ACRS reviewed··: the results 
. of the Syst.ematic Evaluation Program (SEP), Phase II, as it ha·s been applied 
to the Dresden Nuclear Power Station, Unit 2. These matters were also dis
cussed during Subcommittee meetings in Washington, D. C. on October 27 and 
November 30, 1982. · During our review, we had the benefit of discussion 
with representatives of the Commonwealth Edison Company ·(Licensee) and the 
NRC Staff. We also had the benefit of the documents listeo below. 

The Committee has reported to you previously on reviews of the SEP eval ua
ti ons of the Pali sades, Gi nna, and Oyster Creek pl ants' in letters dated 
May 11 , August 18, and November 9, 1982. The. first· of _·these reports in
cl uded comments on the objectfves of the SEP and the'extent to·which they 
have been achieved •. Our review of the SEP in relat1on to the Dresden plant 
has led to no changes in our· p.revi ous findings regardi,ng ·this program, as 
reported in our letter on the Palisades ·plant. · · 

The remainder of this letter relates specifically to the SEP review of the 
Dresden plant. 

Of the 137 topics to be addressed in· Phase II of the SEP, 30 were not ap
plicable to the Dresden plant and 19 were deleted because they were being 
reviewed generically under either the Unresolved ·Safety Issues {USI) pro
gram or the TMI Action Pl an. Of the 88 topics addressed in the Dresden 
review, 54 were found to meet current NRC criteria or to be acceptable on 
another defined basis. We have reviewed the ·assessments and concl usiOns 
of the NRC Sta ff rel at i_ ng to these . topics and have found them. appropriate. 

The 34 remaining topics· involved 72 issues relatin.g to areas in which the 
Dr·esden .plant did not meet current criteria •. These issues were addressed 
by the Integrated Pl ant Safety Asses~m~nt, . and .. _various re sol uttons .. -have. 
been proposed. · - · · 
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Honorable Nunzio J. Palladino - 2 - December 13, 1982 .. 

The Integrated Assessment has not yet been completed for 26 of the ; ssues, 
for which the Licensee has agreed to provide the results of studies, analy
ses, and evaluations needed. by the NRC Staff for ·its assessments and deci
sions. All of these .issues are of such a nature that hardware backfits may 
be required for their resolution. The resolution of these issues will be 
addressed by the NRC in a supplemental report that will be available for 
review in connection .with the application for a -full term operating license 
(FTOL) for the Dresden plant. 

. ' 

For 21 of the issues included in the Integrated Assessment, the NRC Staff 
concluded-that no backfit is required. We concur. 

For the remaining issues for which the assessment· has been completed, the 
NRC Staff requires hardware backfits in about half of the cases, and changes 
in procedures or Technical Specifications in the other half. The Licensee 
has agreed in all cases to make these changes. 

As was the case for the Palisades, Ginna, and Oyster Creek plants, a plant
specific probabilistic risk assessment (PRA) was not available for the 
Dresden plant. In its place, the NRC Staff utilized the results of the 
Millstone Unit l PRA developed as part of the Integrated Reliability Evalua
tion Program (I~EP), suitably modified and interpreted to reflect the 
differences between the two plants.· The PRA study was used to address 19 of 
the issues included in the Integrated Assessment for . the Dresden pl ant. 

Our conclusions regarding the Dresden SEP review are similar to those for 
. the plants previously· reviewed: 

l~ The SEP has been ca~ried out in such a manne~ that the stated objectives 
have been achieved for the most part for the Dresden pl ant and should be . 
achieved for the remaining pl ants in Pliase U of the Program. 

2. The actions taken thus far. by the NRC Staff in its SEP assessment of the 
Dresden plant are acceptable. 

3. - The ACRS wi 11 defer its review of the FTOL for the Dresden Nuclear Power 
Station, Unit 2 until the NRC Staff has completed its actions on the 
remaining SEP topics and the USI and TMI Action Plan items. 

Sincerely, 

~ 

H"".2 

P. Shewmon 
Chairman 



Honorable Nunzio J. Palladino - 3 - December 13, 1982 

References: 

1. U.S. Nuclear Regulatory Commission Draft Report, NUREG-0823, 
"Integrated Plant Safety Assessment, Systematic Evaluation 
Program, Dresden Nuclear Power Station, Unit 2, 11 dated October 
1982~ . 

2. U.S •. Nuclear Regulatory Commission Safety Evaluation Reports, 
Dresden 2 Systematic Evaluation Program Topics, Volumes 1 
through 3, received October 1982. 

3. NRC Staff consultants' reports on the Dresden 2 Integrated Pl ant 
Safety Assessment Report consisting of consultants' reports from 
·s. H. Bush, J. M. Hendrie, H. s. Isbin and Z. Zudans, dated 
November 19, November 29, November 23, and November 24, 1982; 
respectively. 

4. Science Applications, Inc. report number SAI-002-82-BE, "Interim 
Reliability Evaluation Program: Analysis of the Millstone Point· 
Unit 1 Nuclear Power Plant," Volume I, Main Report, Draft dated 
October 1 ,- 1982. 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. c.' 20lle 

Dr. Paul S. Shewmon, Chainnan 
Adv;sory Committee on Reactor Safeguards 
U. S. Nuclear Regulatory Comm.i ssion 
Washington, D.C. 20555 

Dear Dr. Shewmon: 

In your letter to·Chainnan Palladino dated December 13, 1982, the ACRS 
presented its v;ews on the Systematic Evaluation Progran Integrated. 
Assessment Report for the Dresden Nuclear Power Station, Unit 2. In 
summary, this letter supported all of the- staff's position •. 

. . . . 
.. 

Since the ACRS meeting on December 9, 1982, the staff has received·a. 
letter from Commonwealth Edison Company·outlining thei.r position on the 
open topics summarized in the Integrated Assessment. The.licensee's 
letter confi nns the staff presentation that there are no areas of· 
disagreement between the staff and licensee. 

The staff wfll revise a draft NUREG-0823 to reflect additional infonna
tion prov .. jded by the licensee and respond to :the recommendations and 
comments made by the staff's consultants. 

·~ 1<;J~ 
· a ol U. Denton., Di re~tor 
Office of Nuclear Reactor Regulation 

.. ~ ·. 
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