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March 16, 1987

Mr. David A. Ward, Chairman

Advisory Committee on Reactor Safeguards
1717 R Street

Washington, DC 20555

Dear Mr. Ward:

The Subcommittee on Energy and Power is investigating the implications for
the safety of nuclear power plants of the recent Surry accident. In particu-
lar, we are concerned that (1) despite the designation of the failed feedwater
line as "a nonsafety related system," a similar failure in a Boiling Water
Reactor could result in the release of radioactive steam outside the contain-
ment structure; and (2) standards established for new nuclear power plants and
inspection procedures for operational plants may not adequately take into
account the possibility of deterioration of materials.

We are requesting your response to the following questions: !

1. The NRC Augmented Inspection Team Reports Nos. 50-280/86-42 and
50-281/86-42 (NRC team reports) indicate that the failure at the Surry
Station was caused by service induced deterioration of the feedwater
suction line between the condenser and the feedwater pump.

(a) What codes, standards, specifications and regulatory requirements are
applied to the failed feedwater line and associated equipment (condenser,
feedwater pumps, steam turbine, pipelines and components)? Are these
systems classified as nuclear or non-nuclear? Are they classified as
safety or nonsafety related systems?

(b) Are these requirements different than those applicable to other por-
tions of the feedwater and steam lines that are closer to the steam gen-
erators and reactor vessel? If so, why are they, and do you think this
distinction is appropriate in view of what occurred in the Surry Plant
accident? What is the safety justification for the differences?
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(c) If a failure in the feedwater piping occurred at a similar locationm,
e.g., between the condenser and feedwater piping in a Boiling Water Reactor
nuclear power plant, could radiocactive material be released outside the
containment?

(i) 1f so, how much could be released and what vouldvbe the consequences
to the surrounding area? :

(ii) How are these areas of the feedwater and steam lines classified in
Boiling Water Reactors?

(iii) In view of the Surry accident, do you think that the classifica-
tions of these areas of the power plant (including the steam turbine,
condenser and feedwater pumps) are appropriate?

(d) What additional requirements could be applied to the feedwater lines,
steam lines, steam turbine, feedwater pumps, condenser and related equip-
ment to improve the safety of nuclear plant operation?

(e) Do you think the NRC should make any changes in its regulatory require-
ments for Surry or other nuclear power plants in order to implement lessons
learned from the Surry accident? ' ' .

The NRC team reports cited erosion/corrosion induced thinning of pipe metal
as the cause of the failure at the Surry Station. Do the design,
construction, maintenance or integrity monitoring codes, standards, or
other regulations applied to nuclear power plants adequately provide for
finding or make allowances for deterioration of plant components and piping
in service? If not, what regulatory changes should the NRC make to
incorporate these factors in plant design, inspection and maintenance
requirements?

The two Surry Station nuclear units are very similar in design, nuclear
reactor system and age. The units also "share" some support and auxiliary
functions.

(a) In view of this dependency, does it seem appropriate that Unit 1 was
not shut down immediately whem the failure occurred in Unit 2?

(b) Should the NRC issue any new regulatory guidance for such situations?

Changes in the control room ventilation system were being implemented while
the plant was running and at the time of the accident. The NRC inspection
team reports conclude that the modification work resulted in the control
room being flooded with potentially lethal carbon dioxide gas.
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(a) Are NRC regulations adequate for modifications being performed while
plants are operating? Were these regulatxons being observed at the time of
the accident?

(b) Do you feel that different procedures should have been used? Should
the NRC make any regulatory changes to prevent ongoing modification work
from compromising operational safety?

The NRC inspection team reports 1nd1cate the accldent was initiated by an
improperly maintained valve.

(a) Does it seem appropriate that the plant was allowed to operate with
this valve not functioning properly? Are there adequate requirements for
inspections of such valves?

(b) Should the NRC make any regulatory changes as a result of the
maintenance deficiencies discovered during the investigation of this
accident?

What actions independent of NRC regulatory requiremeﬁts should the industry
take to implement lessons learned from the Surry accident?

Thank you for your assistance with this investigation. We would appreciate

having your response no later than April 10.

Sincerely,

Philyb R. Sharp
Chairman

PRS:bh
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VIRGINIA POWER

April 9, 1987

The Honofable Phlllp R. Sharp.

Chairman, Subcommittee on Energy and Power
Committee on Energy and Commerce

U. S. House of Representatives
Washington, D. C. 20515

~ Dear Representative Sharp

‘ On Margh 16, 1987, you informed us of your intent to investigate the

. implications of the December 9, 1986 Surry 2 feedwater pipe rupture. You .
'~ requested - that we assist you in that investigation by providing responses to

six questions contained in your letter. Our responses are attached.

As indicated in my March 20, 1987 letter, we would be happy to ‘discuss our

responses with you or the Subcommittee staff- in a meeting that would

facilitate the most complete understandlng of this information.

Very truly yours,
J. H. Ferguson : o

Attachment

cc: Mr, L. W. Zech, Chairman
U. S. Nuclear Regulatory Commission

<

Mr. W. H. Owen, Chairman o ‘ -
NUMARC Steering Committee '

Mr. Z. T. Pate, President
Institute of Nuclear Power Operations

- e

" Mr. J. J. Taylor, Vice President
Electric Power Research Institute




Attachment

Question 1(a)

The NRC Augmented Inspection Team Reports,Npé. 50-280/86-42 and 50-281/86-42
(NRC team reports) indicate that the failure at the Surry Station was caused
by service induced deterioration of the feedwater suction line between the
condenser and the feedwater pump. ‘ o
What codes, standards, specifications and reguiatory fequirements are applied.
to the failed feedwater line and associated equipment (condenser, feedwater
pumps, steam turbine, pipelines and components)? Are these systems

classified as nuclear or non-nuclear? Are they classified as safety or
nonsafety related systems?- - :

Response
The codes, staﬁdards, and speéifications to which the-feedwater/conaensaﬁe
piping was designed and built are:

(-]

United...States of America Standard Code ' for Pressure. Piping  USAS
B31.1.0  Power Piping, 1967 Edition, plus all applicable code cases

° ASME Boiler and Pressure Vessel Code
°® ASTM Specifications ;

Manufacturers Standardization Soéiety of the Valve aﬁd Fitting Industry

° Section IX Welding Qualification of ~ the ASME Boiler and Presssure
Vessel Code ’ o : .

American Welding Society Specifications

" Pipe Fabricators Institute
fap .

The equipmenf‘a;soéiated with the feedwatér/condgnsate"piping was designed
and built to eqﬁipment' manuféctufersv standardé at éﬂz time of'procurement
: (ciréa 1968). For exaﬁple, £he condenser ana feedwater heatérs weré built to

_Heat 'Exchange inétitute (HEI) standards. . The féedwater heatgrs were also

built in accordance with Section VIII of the ASME Bbiler and Pressuré Vessel .

Code.
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The systems assqciated with the failed feedwater/condensate piping are not
. - ;

classified as "nuclear" as defined by USAS B31.1.0 Code Case Nl} and ére

considered conventional piping.

The condensate piping systems are classified as nonsafety-related except for

N . Ly
the emergency condensate storage tanks and. the piping systems from these

tanks to the suction side of the auxiliary feedwater pumps. These components

are classified as safety¥re1ated and are seismically_subported.

The feedwater system piping. is classifiéd as :nonsafety-felatEd except for ’

piping, JValvéé; xéndl supporfs fpom the steam generators to éﬁd including the
'first isolation\(check) valve outside contéinment; auxiliary feedﬁater pumps;
and. the’ piping, Qé}Ges, and supporfﬁ.from.the auxiliary feedwater puﬁps to
the méin feedwégef.iines. Thése components are classified as saféty-relatéd

- and are seismically supported. The feedwater regulator valves are classified

as séfety-reléted but are not designated as seismically supported components.
' ¥ : .

oo -
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- Question 1(b)

Are these requirements different than those applicable to other portions of
the feedwater -and steam lines that are closer to the steam generators .and
reactor vessel? If so, why are they, and do you think this distinction is
appropriate 1in .view of what occurred in the Surry Plant accident? -What is
the safety justification for the differences? : '

Response

Yes, construction requirements for the safety-related .pqrtioné of .the
feedwater and main steam lines were more stringent. - The féedwater piping

between the steam generators and the first isolation (check) valve outside

containment and for the main steam piping from the steam generators to the ...~

non-return valves were subjected toAadditional'inspections;. i.e.,- all welds
in these piping  systems were 100% radiographed (x-rayed). These additional
inspection réquiréments were established to insure weld integfity and
supplement the verification of quality workmanship in'implementiﬁg the piping
system'design. -

Imposing the additional safety-related piping weld inspection_ requiremehts
would not have prevented the pipiﬁg rupture event at-Surry Unit 2. The event
was caused by a flow-induced erosion/corrosion ﬁhenomenonlxunrelated to the

weld integrity of the piping. Even if current weld inspection criteria had

_beén'used in the design and construction of the feedwater/condensate piping,
the érosion/corrosion phenomenon at Surry would not have been prevented.

The design criteria required by USAS B31.1.0 fOrvéélculating the piping
minimum wall thickness (pressure boundary) and the -materials used for the

feedwater/condensate piping are identical for the safety ‘arid nonsafety-

- related portions of the piping.



Regarding the question on differing requirements for safety and nonsafety-

related systems or components, the distinction is justified to assure that

public health and séfety is protected and that there is no wundue ‘risk from

operation of a nuclear plant. The.«industry, and regulators, require very

‘high standards of_performance'fof those systems and components necessary for

nuclear safety. We place special emphasis on the systems, components and
structures needed to prevent or mitigate the consequences of postulated
radiological accidents, and to shut down or maintain the unit in a safe

shutdown condition. Nevertheless, portions of the plant not associated with

-

nuclear - safety, for example, power production or turbine supporé systems, are
élso held to high performance and industrial safety 'standards establisﬁed

within the electric utility industry.




‘ Question 1(c)

If a failure 1in the feedwater piping occurred at a similar location, e.g.,
between the condenser and feedwater piping in a Boiling Water Reactor nuclear
power plant, could radioactive material be released outside the containment?

(i) If so, how much could be released and what would. be the consequences
to the surrounding area?

(ii) How are these areas of the feedwater and steam lines classified in
" Boiling Water Reactors?

(iii) In view of the Surry accident, do you think that the c1a531f1cat10ns

of these areas of the power plant (including the steam turbine,
condenser and feedwater pumps) are appropriate?

Response

North Anna and Surry Power Stations use Westinghouse-design pressurized water
feactors which Virginia ‘Electric and Power Company (Virginia Power) is
“licensed by the NRC to operate; We are fully qualified to address questions
regarding- their design,‘construction and operation. However, we have nmno
practical experience with boiling water reactors and thus do not—consider

ourselves qualified to'fesnnnd'to'questions regarding such designs.




Question 1(d)

What additional requirements could be applied to the feedwater lines, steam
lines, steam turbine, feedwater pumps, condenser and related equipment to
improve the safety of nuclear plant operations?

Response , ] . 7 Sl

We have considered the question of "safety" from three perspectives: nuclear

(radiological) safety, potential system interactions between safety-related’
and nonsafety-related systems, and finally, industrial (or mnon-radiological)

safety. S

From the nﬁcieér ‘safgty péizﬁéctive, no additional requirements should be
épplied. The regulatory requirements for periodic testing and »inspection
programs currehtly in place for safety-related systems provide édequate

assurance that they will perform Fheir intended safeﬁ& functions. We . also
Béﬁiéve that the distinctidh betwéen safety-relafe& and nonsafety-relétéd

RN

systems is appropriate for the reasons cited in respoﬁse to Question 1.b.

The issue of system interaction in nuclear power— plants’ is currently -being
examined by the NRC (designated as Unresolwved Safety Issue A-17) in concert
with industry groups and several nuclear utilities. The objective - of this
effort is to identify  wﬁere the' cﬁfrenf design, analysis, and review
procedures ﬁay‘ not adequately _accoupt‘ fori potentiélly ad?erse systems
interactions and .Eb‘“recommend action to fectify deficiencies. The current
NRC position, peﬁdiﬁg tﬂe completion of this éffprt, is that existing
regulatory requirements- and p;qcedures proéide an-adequate degree of publicu

_health and safety assurance.
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As described in the NRC team report, certain system interactions did occur
during the Surry event‘(i.e., inadvertent fire(protection systems actuation,
security system degradation). However, these interactions did not result in
a reduction in nuclear .snfety. Proper operaton/senurity force actions and
the use of appropriate emergency systems (e.g., controiﬁ room -emergency

ventilation) fully mitigated any system interaction effects.

Regarding industrial,isafety, we deeply regret the loss of four lives as a

result of the Surry'Z'accidént. The activities currently underway within the
industry (described in our response to Question 6) should assure that the
iessons learned from .the Surry 2 event are appropriately implemented at all

power plants.

Although this event ﬂoccurréd’ at a.-nuclear plant, it was not a nucienr
accident (i.e., involving radioactive materials) but rather an industrial
accident. Other industrial facilities (e.g., industrial plants using heated,
pressnrizéd water or fossil-fuel power plannq) could be susceptible to the

erosion/corrosion phenomenon experienced at Surry.

On 'Fébruary 10, 1987,_ we conducted presentations across the country to e

disseminate information regarding the Surry 2 event. A number of major

utilities with fossil-fuel plants attended. 1In addition, we are working with

the Electric Power Research Institute (EPRI) and other industry groups to
assure the broadest distribution and understanding of informafion related to

the single phase liquid erosion/corrosion .phenomenon.




Question 1(e)

Do you think the NRC should make any changes in its regulatory requirements
for Surry or other nuclear power plants in order to implement lessons learned
from the Surry accident?

Response

*No. As nuclear ihdustry-groups address the Surry event, utilities will be
receiving both the information and the tecﬁnology necessary to correct the
problem. No chaﬁges in regulatory reduirements.are necessary. The nuclear
industry's ability to learn the lessons has improved significantly since the _
‘March 1979 accident at Three Mile Island. The creation of the Institute of
Nuclear Power Operafipns (INPO) wés the first of several steps foward that
impFOVemént. Part of INPO's mission is to "analyée events that _occur in
.construction,. testing, and operation of nuclear plants woridwide to identify

possible precursors of more serious events; disseminate the lessons learned."-

-

I4

Utility groups, such as Nuclear Utiiity Management and Reséurces Committee
(NUMARC), vendor owneré groups, and induétry groups such as the Electric
Power Research Institute (EPRI),. and the Atomic Industrial Forum _(AIF)
represent other mechanisms‘by which 1éssons learned have/beeﬁlshared. These
éroups are currently being folded under the ﬁﬁbrglla of the Utility Nuclear
Power Oversight Committee (UNPOC) to further improve industry's performance
ahd enable it to work even more effectively with the Nuclear Regulatory

Commission (NRC).
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To that“ end, these industry organizations are being reétructurgd into three
broad areas:‘ Regulation and Technical Support; Communication, Educational
and Technical Services; and Government Afféirs. The Regulafion and Tecﬁnical
Suppért organization is inteﬁded»to be the primary interface between the
industry and NRC, although its scope will also includé technical issues.
This organization will encompass the functions of NUMARC A- primarily the
ability to ® present’ a-uﬁified‘industfy position on issues. A NUMARC working
group has bgen_formed to address the erosion/corrosfbn phenomenon (see our

response to Question 2).
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Question 2

The NRC team réports cited erosion/corrosion induced thinning of- pipe metal
.as the .cause of the- failure at the Surry Station. Do the . design,
construction, . maintenance or integrity monitoring codes, standards, or other
regulations applied to nuclear power plants adequately provide for finding or
make - allowances for deterioration of plant components and piping-in service?
_If not, what regulatory changes should - the NRC make to incorporate these -
factors in plant design, inspection and maintenance requirements?

Response. - : ' T

Yes; ‘detérioratidn in ‘serVice is éonsidered.v The original constfuction
‘specifications applicable to this piping were 1in accordance wifh USAS
B31.1.0. With respectnto>¢6rrosion and erosion, USAS B31.1.0 stéfes: "When
corrosion or erosion‘is expeéted, an iﬁcrease in wall thickness of the piping
éhall be providéd >o§er that required by other desigﬁ requirements. This
éllowance in the jﬁdgemént of the designer 'shall be consiétent with the
-expectedA i;fé éf the piping." Our originél_design-pfovided additional pipe ™"
wall thickness above that required for>;thq' internal system pressure which
would have accouﬁtéd for any expected corrosion. Atbthat time, the compiéx
phenomenon of erosion/corrosién was not gene;all& recognized in the‘ industry )
as a probl§m~ in singie  phasé flow " piping systems.and therefo?é ﬁas not
- specifically evaluated. It rié alsb -important to recognize that piping

systems made of stainless steel, or carbon -steel containing lqutemperature,

high oxygen water aré not susceptible to this phernomenon.

In-service testing requirements for éher;ﬁggety—relgted porﬁionév‘of 'thé
systems are also imposed by ‘the plant's Iecﬁnicél Specifica;ioné’éﬁd_Sectioq
.XI of the ASME Boiler and‘Pressure»Vesse1 Codg fof IﬂSerﬁice -Inspection. In
addition, »Vifginia Power is é#pandingr ;ts‘ augmented program ,;o,iﬁclude
sqhedulgd'inspgg;ion, tésting; and maintenange-fo; applicaﬁle sééondary;side

piping.
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Until the Sdfry pipe rupture event, the single phase liquid erosion/corrosion
'pheﬁoﬁenon was neither widely understood nor expected in power plant piping
systems. However? the nuclear industry, in conjunction with EPRI, is
developing- a comprehensive .understanding of the technical elgments of
erosion/corrosion. We can ndw discuss qualitatively ghe important variables
affecting erosion/corrosion. Reliable nondestructive inspeetion procedures
are available so that utilities can determine the extent of erésion/corrosion

and measure its progression.

A NUMARC working group, chaired by Mr. W. L. Stewért, Vice President-Nuclear
6perations, Qirginia Power, is coordinating  and evaluating these
industry-wide insbection results. They will determine whéther the scobe of
the concern justifies additional action by industry, and if so, what that
action should.be. We expect that this effort will_identify factors in plant
design, inspeétion, and maintenance requirements that may have to be

modified.

Any‘regulatgfy change, should it be.nécessary, should only come as a .result
of a thorough examination of the benefits and liabilities associated with the
change. We are confidentﬁtﬁ;t industry initiatives will more than satisfy
the >cogcerns !Qf regulators and.that no regulation to éompel action will be

required.



Question 3
The two Surry Station nuclear unitsi are very similar in design, nuclear
reactor - system and. age. The units also "share" some support and auxiliary

functions.

(a) In view of this dependency, does it seeﬁ“’éppropriate that Unit 1
was not. shut down immediately when the failure occurred in Unit 27

(b) Should the NRC issue any new regulatory guidance for such
~ situations? : :

Response T

3(a) Under the circumstances, it was appropriate that Unit 1 was not shut

down immediately. Had Unit 1 been adversely affected, automatic safety
systems as well as . trained operations personnel were fully capable of
éhuttiqg the unit dowﬁ"swiftly and safely. However, Unit 1 was judged bywthé

onsite management and operations staff to be “in a safe and stable

{

. steady-state . operating condition and any precipitous action was deemed

i L, - ~ v
‘unwarranted until the event was better understood. In fact, _placing Unit 1

in a transient condition similar to the one in progress on Unit 2 could have

increased risk.

During-the evéning and night of Décembé} 9, 1986 we plaéed empﬂzéés"dn
initiating a- préiimina;y investigation of the Unit 2 event, eééablishingAa
quarantined 'area to pr;;;rVe evidence, bringing in needed specialists,
Qorking with regulators and the mediay= and ‘.esgabliéhing ‘a

recovery/investigation organization. Access to the Unit 1 Turbine Building

" was restricted to. preclude personnel injury in the event of a similar

" occurrence on the Unit 1 side. : -

On December 10, following preliminary inspections of the Unit 2 pipe rupture,

.metallurgistsA had determined that the probable céuSe of the pipe failure was

thinning of the pipe .wall- from the inner surface. Because the Unit 1

feedwater piping design was similar, they recommended inspection of Unit 1




. e . e

piping. Virginia Power management immediately decided to shut Unit 1 down to
. .

inspect the wall thickness of piping. Shutdown of Unit 1 on December 10 was

initiated as soon as Unit 2 was in a cold shutdown condition and the full

attention of station personnel could be focused on - the orderly shutdown of

the'operating unit,

We believe that these actions were responsible, well-considered, and,
B ' .

considering the circumstances, timely. We believe that it was appropriate to
v -delay the shutdown of Unit 1 until we understood the nature of the event that

had occurred on Unit 2 and were_assufed'tﬁat the shutdown could proceed in a

controlled manner.

3(b) No new regulatory guidance is needed. ‘Because each potential event is

~

unique, it is difficplt fgr ug}tb envision regulatory guidahce that would
provide information on how to handle unique events such as the one that ..
occutred at Surfy. Rather, the  operéting license and technical
' specifications \al;ead§' provide adequate regulatofy guidanceﬁby defining the
envelope within which the unit can be safety operated. In addition, reliance
should be plaéed,n as it is now, on a defense-in-depth design philosophy,
redundant safet} systems, highly g;#inéd ‘and motivatéd personnel, and
knowlgdgeabie, ‘responsible management to assure that éppropriate and

responsible actions are taken.
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Question 4

‘Changes in.the controcl room ventilation system were being implemented while-

the 'plant was running and at the time of the accident. The NRC inspection
team reports conclude that the modification work resulted in the control room
being flooded .with potentially lethal carbon dioxide gas.

‘(a) Are NRC regulations adequate for modifications being perfofmed
while plants are operating? Were these regulations being “observed
at the time of the accident? |

(b) Do you feel that different procedures should -have been used? .
~-Should the NRC make any regulatory changes to prevent  ongoing
- modification work from compromising operational safety?

" . Response

- .As described in the NRC's Augmented Inspection Team Report,-50}280/86—42 and

50-281/86-42, some carbon dioxide gaé (COZ) was present- in the control
room. However, the control room was not described:as "flooded" with carbon
dioxide. Rafher, it experienced a mild ingress of C02/Halon. " Personnel in

the control room were able to carry out their operational duties safely.  The

NRC report attributed the CO, to the open doors into the control room .area

2

and diécussedw”"modification" work on a ventilation fan as another possible

~ source. The NRC reference was to a general area ventilation fan, 1-VS-AC-4,

which is nonsafety-related equipment outside the control room area boundary.

~ It supplies conditioned, fresh makeup air to several areas including the
‘control room -and 1s isolable by redundant, séfety—relafe@a motor-operated

.‘dampers. At the time of the accidenf, 1-VS-AC-4 was removed from service due

to maintenance work (not modifications) and the isolation dampers were

operable,’
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The coﬁtroi room hasvseparéfe redundant safety-related systems for eﬁergency
air supply éndA:filtration' which are . described in tﬁénUpdated Final Safety

‘-Analysis Report,(UFSAR) fo;;Surry.Power'Station. The cdntrpl room personnel
turned on the emergency supply fans for the Main ContrblfRoom to'dispersé and
dilute.the co,, prg#ent iﬁs furtﬁerAinfiltraéion, and suppiy fresh} air to

2

the control room. Additionally, two bottled air supply subsystems were

5 S

available and feady-fdr use inJcijunction with the isolation dampers had it
been deemed necessary.' No modifications were being made to control foom
ventilation sysﬁems at.thé'fimé'of the acéident; they were fully oﬁgrable- at
~ the time ‘of the accident. The éﬁility to maintain a habitable pon;rol‘rqom

e

environment under emergency .situations was demonstrated.

NRC regulétions governing modification activities are adedﬁate and compre—A‘
hensive.’ fheée" regulations govern mbdificafions to systems as deséfibed‘iﬁ_
the UFSAR. Developed to c9mpl§ &ifﬁ NRC regulations, Virginia Powér's design
chéqge 'prograﬁ SuﬁjecQs ’system modifigations' to strict a&ministrativev
controls with numerous safety, technical, management and independeﬁt

, orgéﬁization reviews. Iﬁ :addi:ion; modificafiaﬁ and ‘maintenance wqu on
f_tégfety;relatea éyééeﬁs such as fhevcontro} rooﬁ emergenéy éir‘ éﬁpply systems
-is’ subject to' stric£  operability requireménts sét fofth;in:the SurfyAPowe;

Station Technical.'Specificationms.
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| Question S(a)

The NRC inspection team reports 1nd1cated the accident was initiated by ‘an;
improperly maintained valve. : ’

Does it seem‘ appropriate that- the plant was allowed to operate with this

valve not functioning properly? Are there adequate requirements for
inspections of such valves? . . -

Response

The deficienciea in the maintenance procedure did notiaffect'the valve's
_ability to perform its intended safety function (i.e., to Sﬁut)w- Other
’administrative’ controla_p>required that this capability be demonstrated

successfully prior to returning the unit to_operation. However, as noted in

the NRC team report, the maintenance procedure used.to overhaul the valve

lacked detailed instructions, was not fully followed, and did not provide

adequate documentation. These deficiencies have been corrected.

.Current requirements assure that a quality maintenance program be established
anc implemented for -safety-related valves. The main steam trip -valve
maintenance program 1is an ongoing program which provides adequate aasurance
' that periodic inspection of~theae valveslwill beV\performee. The'ﬁreferenced
maintenance deficiencv' applied to. one particular aspect of one”specific
, procedure and did notvadversely affect'theA valve's 'abiIity<-to ‘perform"_itsu

- intended safety function. We conclude that adequate requirements for valve

inspections are already in place, that known deficiencies . have _Abeen
corrected, and that plant operation was appropriate because the valve's

safety function’had'not been adversely affeécted.

We believe 1t is important to note that improper valve maintenance was not

A e o omgar e e

the cause of the Surry accident. Rather, the pipe rupture was the result of
a chain of events: a normal pressure transient in the condensate system

‘resulting from a reactor trip that caused the failure of-a portion of -piping’

that had been severely thinned due to erosion/corrosion. .



Question 5(b)

' Should the NRC make any regulatory changes as a result of the maintenance
deficiencies discovered during the investigation of this acc1dent9

Response

- Current- regulations require that administrative controls be in place to
assure that maintenance activities are performed in a quality manner. The
maintenance deficiencies that occurredyat Surry were not as a result of any‘
programmatic breakdown, but rather in our implementation of a specific

maintenance. procedure. We don't believe that any regulatory changes are

necessary as a result of this single, isolated occurrence.

In response to concerns from both regulators and the nuclear industry about
maintenance performance, a NUMARC ‘Working' Group was established in late

198477 1Its objective was to facilitate and accelerate  industry-wide
maintenance improvement, assist with technology transfer, and improve the
confidence that U.S. power stations- are being properly maintained. An

industry  assessment of maintenance programs has been 'completed. Peer

evaluations are underway. Event analyses. have been conducted to determine

‘the influence of maintenance on plant significant events.... The Working.aroupf:'y

has assisted INPO in upgrading evaluation criteria, developing a maintenani“ﬁ;f;ﬂr* S

'guideline document and installing a maintenance trend indicator program. The
_ Working Group_has*interfaced with the NRC staff and with StandardS- committees

‘in the. maintenance area. These, and other industry efforts, are expected to

continue under the reorganized industry groups (seeﬂ response _to Question
’ it e

l.e;). §
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Question 6

'What actions independent -of NRC regulatory requirements should the 1ndustry”

take to implement lessons learned from the Surry accident?
Response - . S N ' -

Since the event .at Surry station, ve have responded fully“to-every good faith
inquiry related to it. We have sponsored industry seminars throughout the
country to provide the widest possible dissemination of informationrabout the
phenomenon that‘led to the pipe rupture. - In addition, ve have vorked closely

with industry'_groups - to make them aware of the possibility of p1p1ng

‘deterioration. We have cooperated closely with INPO in 1ssuing a Signlficant

response to the Surry event.

Event Report and a.Signlficant Operating Experience Report. We have also
helped establish a cooperative program at EPRI and a NUMARC working group to

develop a unified Andustry position and.pdetermine appropriate action in

We believe that these actions, rather than anv regulatory requirements, will
be the most effective means of implementing -the 1esSonsA learned- from the

Surry event.






