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Subject: Request for Additional Information - Shearon Harris FSAR

As a result of the staff's review of the Shearon Harris FSAR, we have
identified a number of areas where we require additional'nformation.
These areas include structural engineering, quality assurance, chemical
engineering technology, auxilia1tyo systems and containment systems. The
specific requests for information in these areas are listed in the
Enclosure.

Me request that you provide responses to the enclosed request and amend
your FSAR accoddingly. In order to maintain the scheduli for the review
of the FSAR, the responses should be provided by August 2,o 1982. If you
cannot meet this date, inform us of the date you plantto meet so that
we may determine whether the review schedule needs to ibe -revised.

Please advise us if you have any questions regarding this request.

Sincerely,
Original signe1i by
Prank J. Miraglia

Frank J. Miraglia, Chief
Licensing Branch No. 3
Division of Licensing
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Request for Additional

Information

cc w/enclosure:
See next page
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ENCLOSURE

REQUEST FOR ADDITIONAL INFORMATION

RESULTING FROM REVIEW OF
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220-1

220.00 STRUCTU fgL'EN(j+EEggl

220.02
(None)

In view of the canceLLation of the Units 3 and 4i discuss any changes made

in the Category I structuraL design. For examples wind and tornado-missile
loads on containment buiLdings may have changed.

220.03

(3.3.1)
Compare the procedures used in the SHNPP analysis for transforming the
design basis wind velocities into design pressures with the requirements

of ANSI A58.1i "Building Code Requirements for Minimum Design Loads in
Buildings and Other Structures." ExpLain and justify any deviations with
the aforementioned code.

I

220.04

(3.5.3)
An acceptabLe procedure for prediction of overaLL damage to missile bar-
riers is presented in a paper. by:Williamson and:ALvy~r "Impact Effects of
Fragments Sticking Structural ELementsr" published by Holmes and Narverr
Inc. 19T3. Compare the methods used in the SHNPP anaLysis with the methods

recommended in the aforementioned paperi and justify any deviations.

220.05

(3.5.3)
The procedures recommended by Recht and Ipsoni "Ballistic Per foration
Dynamicsr" for Local damage prediction in composite missiLe barriers are .

acceptable when the first barrier is steeL. Discuss and justify the pro-
cedures used where the first barrier in a multi-element missiLe barrier
is concrete.

220.06 Discuss the surveiLlance plan for the structuraL settlement and demon-

(3.7.2) strate why such surveillance program is adequate to detect excessive
settlements. Define excessive settlement and discuss what it means in
terms of structuraL adequacy by transLating the settlement to stresses
and strains of structuraL eLements. Discuss pLans for corrective measures

once excessive settlement is detected. Demonstrate quantitatively why

such corrective measures wiLL be adequate in protecting structures from

dynamic and statistic Loads as weLL as from further settlement in the
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220-2

future. IncLude aLL the Category I structures in the above discussionsd
(3.7.2)
Cpnt< d) buried structures as weLL as the structur es above the ground Level.

220.07

(3.7.2)
In Section 3.7.2e12Ar it is stated that the "modal analysis time history"
method was used for alL the Category I structures. It was further stated
thats for the above reasonsi there is no need for comparison of responses.
Howevers in the bottom of page 3.7.2-4 of Section 3.7.2.3A the statement
seems to indicate that the modaL and time history analysis are two distinct
methods. Provide a.clarification. (see question 220.27)

The discussion should be extended toi as a minimums generation of floor
spectra and the analysis of buried structures.

220.08

(3.7.2)
It is stated in page 3.7.2-7 that "the expressions for the geometric
damping obtained through the half-space theory and corresponding, anaLogs .

for rigid circular footings are summarized in tabLe 3.7.1-2." However

no such expressions are avai labLe in the tabLe 3.7.1-2. PLease provide
the expressions.

220.09

(3.7.2)
Demonstrate the vaLidity of damping expression given in page 3.7.2-13 of
the FSAR. One way to accomplish such demonstration is to perform an analysis
using the above damping expression and compare it with an experimentaL
result. Such benchmark experiment should be as„simple as possible so that

I

no other ambiguous assumption be introduced.

220.10

(3.7.2)
Discuss modal damping expression used in aLL the computer codes including
STARDYNE and DYNANICS. Relate the damping expressions in the code to the
physicaL damping proprietiesi for examples C matrix in equ. (1) of page

3.7.2-3

220.11

(3.7.2)
Discuss damping value of important structure such as containment structure
and express in C matrix given in equ. (1) of 3.7.2-3. Provide the trans-
formation matrix ZP for the containment structure and demonstrate that

iP Q f indeed produces near diagonaL matrix by providing resuLtant
matrix incLuding off diagonal terms as welL as diagonal terms. Discuss

expLicitly what error is introduced by neglecting off diagonaL terms in the
subsequent analysis. For example> provide the error in terms of stress
and displacement of the containment structure.
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220.12

(3.7.2)
Provide

(I)
(2)
(3)
(~)
(5)

cLear relationships between the foLLowing damping values:
in page 3.7.2-13/ in page 3.7.2"13

CriteriaL damping vaLues in Table 3.7.1-1
C damping matrix in page 3.7.2-3
Damping values. used in the soiL structure interaction (SHAKE)

220.13

(3.7 2

Discuss the methodology and verification of the three-dimensionali time

historyi non-Linear dynamic anaLysis method presented in page 3.7.2-2.
In particular:

(1)'ompare the analyticaL resuLts of a simpLe non-Linear system

with experimentaL data or with results from a verified computer

code in the pubLic domain,

(2) demonstrate that the code can reproduce a jump-response associated
with non™Linear spring (gap eLement) and aLso reproduce bifurcation
of solution associated with non-Linear dampingi and

(3) discuss numerical stability of the time history solution especiaL-

ly with respect to change in boundary conditions.

220 14

(3 7.2)
List aLL the Category I buried structurestogether with the functionaL re-
quirements and provide detailed structural drawings with cross sectionaL
view of the structures. Also'rovide drawings that show Locations of
each buried structure in relation to plant structures both in plan and

elevation. views. Discuss analysis of aLL the Category I buried structures
including service water intake structures.

220.1S

(3.7.2)
It is statedr in the description of SHAKE program in Section 3.7.2.4A of
FSARi that the nonLinearity of the shear modulus and damping is accounted

for by the use of equivalent Linea soiL properties and an iterative pro-
cedure to obtain values for moduLus and damping that are compatible with
the effective strain in each Layer.

Provide values for shear modulus and dampings as a function of Layer and

relate them to the models in fig 3.7.2-8. Provide a one to one corres-
pondence between aLL the buried Category I structures to the modeLs in
fig. 3.7.2-8.
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220.16

(3.7.2)
Provide a rigorous derivation of SHAKE modeL. 3n particulari in report

EERC 72-12'ated Dec. 1972'he governing equation (2) in page 3 con-

tains a mixed term with time and space. Provide derivation of such term.

ALsor explicitlyi discuss non-Linear nature of shear modulus and damping

in the derivation. Kow are surface waves and pressure waves accounted for
in the derivation? If these waves are not includedi then discuss why

surface waves can be excluded without significantly under-estimating

structura L response.

220.17 Discuss uniqueness and stability of the solution obtained from the governing

equation of the SHAKE in view of non-Linearity of the materiaL properties.
In particuLari discuss jumpi bifurcation as welL as subharmonic response

associated with a non-Linear equation. Also discuss propagation of error
in either input values or in the=nature of numerical procedure.

220.18

(3.7.3)
Expand the discussion in page 3.7.3-4 and 3.7.3-5 with regard to muLtipLe

fixed branches and Looped systems. Provide an example of iLLustrative
calculation that starts from an input motion to finaL resultant stresses

'nd di sp Lacements.

220.19 -. Fig. 3.8.1-28 shows the comparati've study of containment defL'ections for
(3.8.1) the three computer codes: In-housel'NSYS and STARDYNE.

The data indicates that the discrepancy is not insignificant between the
codes. State which was eventuaLLy adopted for the design of the contain-
ment sheLL. Discuss why such analysis wiLL insure safety in view of un"

certainty in concrete cracking analysis., This uncertainty may have reflected,
in the above noted comparative study> I considerable discrepancy,

220.20

(3.8.1)
Provide an anaLysis for an ultimate capacity of the containment sheLL

(reference Standard Iq'eyqew Plan Sec, 3.8,1),

220.21

(3.8.1)
It is stated in Sec. 3.8.1 that "These beams are (steeL beams that support,

interior grating pLatform and concrete sLabs) independently supportedi
near the containment waLLi by steel columns„resting on the concrete mat."
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220.21 Discuss details of design including sketch of the columnsr Loading imposed
(3.8.1)
Cpnt $ d )

on them and how the desi gn ana lysis is performed

220.22

(3.8.1)
CLarify the statement "the aLlowables are increased by a factor of 1.5
for. aLL other categories except for impulse..." in page 3.8.1-34. No

such increase is acceptable.

220.23

(3.8.1)
Provide the regions wher e the stress in the liner exceeds yield stress.
At each regions state what Load combination (mechanical Loadings incLuded)
produces such state of stress and aLso state by how much the stress
and strain are in inelastic region. Discuss the method of analysis usedi
especially the use of figures 3.8 1-41 through 3.8.1-43.

220.24

(3.8.4)
List aLL the Category I tanks and provide Locations of the tanks with
respect to other structures. Discuss how such tanks are protected from
earthquake and tornado-missiLe Loads. Discuss buckLing analysis of tank
sheLLs due to earthquake induced Liquid sloshing or any other source.

220.25

(3.8.4)
220 26

(3.8.5)

Discuss aLL the Category I masonry walL evaLuationsfor the plant.

In Section 3.8.5'5i two soil pressures are givenk s and s'. PLease discuss
the difference between theme in terms of quantitative values as ociated
with the termsr discuss how such values are obtained and explain the manner
in. which such values are utiLized in the anaLysis.

220 27

(3.8B)

Provide verification of the computer codes described in the Sec. 3.8B.
(Appendix). In view of the nature of the appLicationr the verification
should be tied to experimentaL data as much as possible and the experiment
should be sufficientLy cLose to the problem at hand in pLant design.
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260.0

260.1

260.2

260.3

260.4

260.5

UAt ITY ASSURANCE

Identify in more detail on organizational charts all the "onsite" and
"offsite" organizational elements which function under the cognizance
of the QA program (such as design, engineering, procurement, manufactur-
ing, construction, inspection, test, instrumentation and control, nuclear
engineering, operations, and maintenance). (1A5)*

Describe the criteria for determining the size of the QA organization
including the inspection staff. (1A5) ~

Describe the QA and QC responsibilities of each of the organizational
elements noted on. the organization charts. (1A6)

Identify the management position that retains overall authority and res-
ponsibility for the QA program (normally, this position is the QA Mana-
ger) and describe those provisions which assure he has the following
characteristics: (1Bl)

(1) Is at the same or higher organization level as the highest line
manager directly responsible for performing activities affect-
ing quality (such as engineering, procurement, construction, and
operation) and is sufficiently independent from cost and schedule.

(2)'Has effective communication channels with other senior management
positions.

(3) Has responsibility for approval of QA Manual(s).

(4) Has no other duties or responsibilities unrelated to QA that
would prevent his full attention to QA matters.

Modify the QA organizational departments and responsibilities within
Chapters 13.1 and 17.2 to be consistent with each other. Examples of
inconsistencies are as follows'.

4

e

A

260.6

(1) Chapter 13.1 identifies a Manager Corporate Nuclear Safety 8

Quality Assurance Audit department and an Operations Quality
Assurance Section Manager while Chapter 17;2 does not.

(2) Chapter 17.2 identifies a Manager Corporate Quality Assurance
department reporting to the Executive Vice President Power
Supply 8 Engineering 8 Construction while Chapter 13.1 does
not.

Describe those provisions which assure that verification of conformance
to established requirements is accomplished by individuals or groups

* This designation represents the particular item of Standard Review Plan Section
17.1 that the requests originate from.
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260.6
(Cont'd)

260.7

260.8

260.9

260.10

260.11

within the QA organization who do not have direct responsibility for
performing the work'being verified. If this function is performed by
individuals other than the QA organization, then identify the organiza-
tional position and the QA/QC qualification of that position. (1B2)

Describe those provisions which assure that persons and organizations
performing QA functions have direct access to management levels which
will assure the ability to: (1B3)

(I) Identify quality problems.

(2) Initiate, recommend, or provide solutions through designated
channels.

(3) Verify implementation of solutions.

Those persons and organizations with the above authority are identified
and a description of how those actions are carried out is provided.

Describe those provisions which assure that designated QA personnel, suf-
ficiently free from direct pressures for cost/schedule, have the respon-
sibility delineated in writing to stop unsatisfactory work and control
further processing, delivery, or installation of nonconforming material.
(1B4a)

Describe those provisions which assure that designated QA/QC individuals
are involved in day-to-day plant activities important to safety (i.e.,
the QA/QC organizations routinely attend and participate in daily plant
work.schedule and status meetings to assure they are kept abreast of day-
to-day work assignments throughout the plant and that there is adequate
QA/QC coverage relative to procedural and inspection controls, acceptance
criteria, and QA/QC staffing and qualification of personnel to carry out
QA assignments) . (1B6)

Describe those provisions which assure that policies regarding the imple-
mentation of the QA program are documented and made mandatory. Provide
a brief summary of the company's corporate QA policies. (1C1 8 2A2)

Describe the qualification requirements of the QA Manager which includes
the following prerequisites: (1C2)

(I) Management experience through assignments to responsible positions.

(2) Knowledge of QA regulations, policies, practices, and standards.

(3) Experience working in QA or related activity in reactor design,
construction, or operation or in a similar high technological
industry.

The qualifications of the QA Manager should be at least equivalent to
those described in Section 4.4.5 of ANSI/ANS-3.1-1978, "Selection and
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260-11 Training of Nuclear Power Plant Personnel," as endorsed by the regulatory
(Cont'd) positions in Regulatory Guide 1.8.

260.12

260.13

260.14

260.15

260. 16,

Identify the position responsible for the onsite QA/QC program and des-
cribe those provisions which assure this position has appropriate organi-
zational responsibilities and authority to exercise proper control over
the QA program. (1C3)

Describe those provisions'which assure that the development, control, and
use of computer code programs associated with items important to safetywill be conducted in accordance with the QA program and a description of
how the QA program will be applied. (2Alc)

Describe or reference the QA program that will apply to the fire protec-
tion program.

Describe those provisions for notifying NRC of changes ( 1) for review and
acceptance in the accepted description of the QA program as presented or
referenced in the SAR prior to implementation, and (2) in organizational
elements within 30 days after announcement. (Note - editorial changes or
personnel reassignments of a nonsubstantive nature do not require NRC noti-
fication). (2B2)

Describe those QA program provisions which assure that CP&L will comply
with 10 CFR Part 50, 550.55a; will conduct activities under 10 CFR Part
50, 550.55(e) in accordance with the QA program; and will comply with 10
CFR Part 50, Appendix A, General Design Criterion 1 for the Shearon Harris
Station, Units 1 & 2.

260.17

260.18

260. 19

260. 20

Describe those provisions which assure that the QA organization and the
necessary technical organizations participate early in the QA program defi-nition stage to determine and identify the extent QA controls are to be
applied to specific structures, systems, and components. (2B3)

Identify those existing or proposed QA procedures that require that Regu-
latory Guides listed in Section 1.8 of the SAR, General Design Criterion 1
of Appendix A to 10 CFR Part 50, 10 CFR Part 50, 550.55a, and each cri-
terion of 10 CFR Part 50, Appendix B will be met by documented procedures.
In addition, provide assurance that activities conducted under 10 CFR Part

'50, 550.55(e) will conform to the requirement of the QA program. (2B4)

Provide a description that emphasizes how the docketed QA program descrip-
tion, particularly the 10 CFR Part 50 regulations and Regulatory Guides
listed in Section 1.8 of the SAR, will be properly carried out. (285)

Provide a description of how management (above or outside the QA organiza-
tion) regularly assesses the scope, status, adequacy, and compliance of
the QA program to 10 CFR Part 50, Appendix B. These measures should in-
cl ude: (2C1)

(1) Frequent contact with program status through reports, meetings,
and/or audits.
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26p 2p (2) Performance of an annual assessment preplanned and documented.
(Co„t~d) Corrective action is identified and tracked.

260.21

260. 22

260.23

260.24

260.25

260. 26

260.27

260.28

Describe those provisions which assure that the indoctrination and training
program includes the following: (20)

(1) Proficiency tests are given to those personnel performing and
verifying activities affecting quality, and acceptance criteria
are developed to determine if individuals are properly trained
and qualified.

(2) Certificate of qualifications clearly delineates (a) the specific
functions personnel are qualified to perform and (b) the criteria
used to qualify personnel in each function.

Describe those provisions for assuring the gA program for operations is
implemented at least 90 days prior to fuel loading. (SRP 17.2.2, item 2)

Provide a commitment to continue implementation of the PSAR gA program
for the remaining design and construction activities or describe an accept-
able alternative. (SRP 17.2.2, item 3)

Describe in more detail the organizational responsibilities for preparing,
reviewing, approving, and verifying design documents such as system des-
criptions, design input and criteria, design drawings, design analyses,
computer programs, specifications, and procedures. (38)

Describ those provisions which assure procedures are established and des-
cribed requiring a documented check to verify the dimensional accuracy
and completeness of design drawing and specifications. (3El)

Describe those provisions which assure procedures are established and des-
cribed requiring that design drawings and specifications be reviewed by
the gA organization to assure that the documents are prepared, reviewed,
and approved in accordance with company procedures and that the documents
contain the necessary quality assurance requirements such as inspection
and test requirements, acceptance requirements, and the extent of docu-
menting inspection and test resul ts. (3E2)

'Describe those provisions which assure guidelines or criteria are estab-
lished and described for determining the method of design verification
(design review, alternate calculations. or test). (3E3)

Describe those provisions which assure procedures are established and des-
cribed for design verification activities which assure the following: (3E4)

(1) The verifier is qualified and is not directly responsible for the
design (i.e., neither the performer or his immediate supervisor).
In exceptional circumstances, the designer's immediate supervisor
can perform the verification provided:

(a) The supervisor is the only technically qualified individual.
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260.28
(Cont'd)

(2)

(3)

.(.4)

( b) The need is individually documented and approved in advance
by the supervisor's management.

(c) gA audits cover frequency and effectiveness of use of super-
visors as design verifiers to guard against abuse.

Design verification, if other than by qualification testing of a
prototype or lead production unit, is completed prior to release
for procurement, manufacturing, construction or to another organi-
zation for use in other design activities. In those cases where
this timing cannot be met, the design verification may be defer-
red, providing that the justification for this action is documented
and the unverified portion of the design output document and all
design output documents, based on the unverified data, are appro-
priately identified and controlled. Construction site activities
assocdated with a design or design change should not proceed with-
out verification past the point where the installation would be-
come irreversible (i.e., require extensive demolition and rework).
In all cases, the design verification should be complete prior to
fuel load for a plant under construction, or in the case of an
operating plant, prior to relying upon the component, system, or
structure to perform its function.

Procedural control is established for design documents that
reflect the commitments of the SAR; this control differentiates
between documents that receive formal design verification by
interdisciplinary or multi-organizational teams and those which
can be reviewed by a single individual (a signature and date is
acceptable documentation for personnel certification). Design
documents subject to procedural control include, but are not
limited to, specifications, calculations, computer programs,
system descriptions, SAR when used as a design document, and
drawings including flow diagrams, piping and instrument dia-
grams, control logic diagrams, electrical single line diagrams,
structural systems for major facilities, site arrangements, and
equipment locations. Specialized reviews should be used when
uniqueness or special design considerations warrant.

The responsibilities of the verifier, the areas and features to
be verified, the pertinent considerations to be verified, and
the extent of documentation are identified in procedures.

260.29 Describe those provisions which assure that the following are included
if the verification method is only by test: ('3E3)

Procedures provide criteria that specify when verification
should be by test.

(2)

(3)

Prototype, component or feature testing is performed as early
as possible prior to installation of plant equipment, or prior
to the point when the installation would become irreversible.

Verification by test is performed under conditions that simu-
late the most adverse design conditions as determined by analysis.
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260.30

260.31

Describe those provisions which assure that procedures are established to
assure that verified computer codes are certified for use and that their
use is specified. (3E4)

Describ those provisions which assure that responsible plant personnel
are made aware of design changes/modifications which may affect the per-
formance of their duties. (SRP Section 17.2.3, item 2)

h
t.

260.32 Descr ibe those provisi'ons which assure that: (4A1)

(1) Procedures are established for the review of procurement docu-
ments to determine that quality requirements are correctly
stated, inspectable, and controllable; there are adequate accep-
tance and rejection criteria; and procurement documents have
been prepared,'eviewed, and approved in accordance with gA
program requirements.

(2) The review and documented concurrence of the adequacy of quality
requirements stated in procurement documents is performed by
independent personnel trained and qualified in gA practices and
concepts.

4
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260.33

260. 34

260. 35

260.36

260.37

260.38

Describe the extent as-built documents are controlled under the gA program.
(6A1d)

Describe those provisions which assure that procedures are established for
the review, approval, and issuance of documents and changes thereto and
that the documents are reviewed for technical adequacy and inclusion of
appropriate quality requirements prior to impTementation. The gA organi-
zation, or an individual other than the person who generated the document
but qualified in quality assurance, reviews and concurs with these docu-
ments with regards to gA-related aspects.. (6A2)

Describe. those provisions which assure that procedures are established to
assure that documents are available at the location where the activity
will be performed prior to commencing the work. (6A4)

Describe those provisions which assure that procedures are established
and described to provide for the preparation of as-built drawings and

'related documentation in a timely manner to accurately reflect the actual
plant design. (6C1)

Describ those provisions which assure that organizational responsibilities
are described for the control of purchased material, equipment, and ser-
vices including interfaces between design, procurement, and gA organiza-
tions. ( 7A1)

Describe those provisions which assure that verification of
suppliers'ctivitiesduring fabrication, inspection> testing, and shipment of ma-

terials, equipment, and components is planned and performed with gA organi-
zation participation in accordance with written procedures to assure con-
formance to the purchase order requirements. These procedures, as appli-
cable to the method of procurement, provide for: (7A2)
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260.38
(Cont'd)

260.39

260.40

260.41

(1)'pecifying the characteristics or processes to be witnessed,
inspected or verified, and accepted; the method of surveillance
and the extent of documentation required; and those responsible
for implementing these procedures.

(2) Audits, surveillance, or inspections which assure that the sup-
plier complies with the quality requirements.

Describe those provisi'ons which assure that the results of the selection
of suppliers are documented and filed. (7A3)

Describe those provisions which assure 'that procurement of spare or replace-
ment parts for structures, systems, and components important 'to safety is
subject to present gA program co'ntrols, to codes and standards, and to tech-
nical requirements equal to or better than the original technical require-
ments, or as required to preclude repetition of defects. (7A4)

Describe those provisions which assure that the supplier furnishes the fol-
lowing records to the purchaser: (7B3)

(1) Documentation that identifies the purchased item and the speci-
fic procurement requirements (e.g., codes, standards, and speci-
fications) met by the item.

(2) Documentation identifying any procurement requirements that
have not been met.

260. 42

260.43

260.44

260.45

260.46

(3) A description of those nonconformances from the procurement
requirements dispositioned "accept as is" or "repair."

The review and acceptance of these documents should be described in the
purchaser's gA program.

Describe those provisions which assure that for commercial "off-the-shelf"
items where specific quality assurance controls appropriate for nuclear
applications cannot be imposed in a practicable manner, special quality
verification requirements will be established and described to provide
the necessary assurance of an acceptable item by the purchaser. (784)

'Describe those provisions which assure that suppliers'ertificatates of
conformance are periodically evaluated by audits, independent inspections,
or tests to assure they are valid and the results documented. (7B5)

Describe those provisions which assure that controls are established and
described to identify and control consumables. (8A)

Describe those provisions which assure that correct identification of ma-
terial, parts, and components is verified and documented prior to release
for fabri cation, assembling, shipping, and installation. (883)

Describe those provisions which assure that criteria are established and
described for determining those processes that are controlled as special
processes are described. (9Al)
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260. 47

260. 48

260.49

260.50

260 '1

Describe those provisions which assure that the QA organization is involved
in the qualification activities to assure they are satisfactorily performed.
(9B1)

Describe those provisions which assure that procedures are established
for recording evidence of acceptable accomplishment of special processes
using qualified procedures, equipment, and personnel. (9B2)

Describe those provisions which assure that qualification records of equip-
ment associ ated with special processes are established, filed, and keot
current. (983)

Describe those provisions which assure that the scope of the inspection
program is described that indicates an effective inspection program has
been established which provides criteria for determining the accuracy re-
quirements of inspection equipment and criteria for determining when in-
spections are required. Describe the responsibilities of the QA/QC or-
ganizations in the above functions. (10A)

Identify the organization responsible for inspection and provide assurance
that individuals performing inspections are other than those who performed
or directly supervised the activity being inspected and do not report
directly to the immediate supervisors who are responsible for the activi-
ty being inspected. If the individuals performing inspections are not
part of the QA organization, the inspection procedures, personnel quali-
fication criteria, and independence from undue pressure such as cost and
schedule should be reviewed and found acceptable by the QA organization
prior to the initiation of the activity. (1081)

260.52 Describe those provisions which assure that inspection procedures, instruc-
tions, or checklists provide for the following as determined by the QA/QC
organi zation: (10C1)

(4} Identification of the indiviiduals or groups responsible for per-
forming the inspection operation in.accordance with the provi-
sions of item 10Bl.

260 ~ 53

260.54

(g) Specifying necessary measuring and test equipment including ac-
curacy requirements ~

i

Describe those provisions which assure that procedures are established and
described to identify, in pertinent documents, mandatory inspection hold
points beyond which work may not proceed until..inspected by a designated
inspector for not only modifications and repairs, but also for importantuality-related activities associated with operations and maintenance.

10C2)

Describe those provisions which assure that inspection results are docu-
mented, evaluated and their acceptability determined by a responsible indi-
vidual or gr oup. (10C3)
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Describe those provisions which assure that program procedures provide cri-
teria for determining the accuracy requirements of test equipment and cri-
teria for determining when a test is required. (11A1)

Describe those provisions which assure that calibration of measuring and
test equipment be against standards that have an accuracy of at least four
times the required accuracy of the equipment being calibrated or, when this
is not possible, have an accuracy that assures the equipment being cali-
brated will be within required tolerance and that the basis of acceptance
is documented and authorized by responsible management. The management
authorized to perform this function is identified. (12.6)

Describe those provisions which assure that measures are taken and docu-
mented to determine the validity of previous inspections performed and the
acceptability of items inspected or tested since the last calibration when
measuring and test equipment is found to be out of calibration. Inspec-
tions or tests are repeated on items determined to be suspect. ( 12.9)

Describe those provisions which assure that the gA program describes con-
trols for the storage of chemicals, reagents (including control of shelf
life), lubricants, and other consumable materials. (SRP Section 17.2.12,
item 2)

Describe those provisions which assure that procedures are established and
described to control altering the sequence of required tests, inspections,
and other operations important to safety. Such actions should be subject
to the same controls as the original review and approval. (14.3)

Describ those provisions which assure that gA and other organizational
responsibilities are described for the definition and implementation of
activities related to nonconformance control. This includes identifying
those individuals or groups with authority for the disposition of noncon-
forming i tems. (15.2)

Identify the upper levels of management responsible for periodic review
and assessment of quality trends. (15.5)

Describe those provisions which assure that the gA organization is involved
.in the documented concurrence of the adequacy of the corrective action and
that followup action is taken by the gA organization to verify proper imple-
mentation of corrective action and to close out the corrective action in a
timely manner. (16.2 8 16.3)

Describe those provisions which assure that gA records include operating
logs, maintenance and modification procedures, and related inspection re-
sults, reportable occurrences, and other records required by Technical
Specifications. (SRP Section 17.2.17, item 2)

Describe those provisions which assure that audits include an objective
evaluation of quality-related practices, procedures, instructions; acti-

vitiess

and items including computer program; and review of documents
and'ecordsto ensure that the gA program is effective and properly implemen-

ted. (18A3)
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Upgrade the following Regulatory Guides listed in Section 1.8 of the SAR
to reflect the latest applicable revision: change Reg. Guide 1.58 from
Rev. 0 to Rev. 1, Reg. Guide 1.64 from Rev. 0 to Rev. 2, and Reg. Guide
1.88 from Rev. 0 to Rev. 2. Also include in Section 1.8 your comnitment
to Reg. Guide 1.146, Rev. 0, "gualification of guality Assurance Program
Audit Personnel for Nuclear Power Plants."

In regards to the exceptions and.clarifications to the quality-related
Regulatory Guides addressed in Section 1.8 of the SAR, it is requested
that additional discussions take place at the recommended meeting to
determine the basis and the acceptability of the exceptions.and clari-
fications.
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281. 0 CHEMICAL ENGINEERING - TECHNOLOGY

281.1
(1.8, 6.1.2)

281.2
(6.1.2),

In Section 1.8, Conformance to NRC Re'gulatory Guides, you stated
that the Shearon Harris project complies with the requirements of
ANSI N101.4-1972, as it is endorsed by Regulatory Guide 1.54 for
the containment floor and the containment liner only. In Section
6.1.2, you indicated that protective coatings applied to equipment,
piping, steel surfaces and concrete surfaces have been applied in
accordance with ANSI N101.4-1972 and Regulatory Guide 1.54. Explain
the discrepancy between these two statements. It is our position
that both ANSI N101.4-1972 and Regulatory Guide 1.54 are applicable
to. interior surfaces of the containment as well as exposed surfaces
of large equipment inside the containment. However, small equipment,
such as transmitters, alarms, meters, and valves need not be painted
in accordance with Regulatory Guide 1.54 and ANSI N101.4-1972.

Indicate the total weight of electrical cable insulation materials
that are uncovered and the total weight of cable insulation materials
that are in closed metal conduits or closed cable trays inside the
containment. Provide the chemical composition of these cable insula-
tion materials. Provide a breakdown of cable diameters and associated
conductor cross sections, or an equivalent cable diameter and con-
ductor cross section that is representative of the total cable
surface area associated with the total quantity of the cables inside
containment. This information is needed for estimating the hydrogen
generation rates as a function of time following a postulated design
basis accident.

281. 3
(9.1.3)

Regarding the Spent Fuel Pool Cleanup System, provide the following
information:

281.4
(II.B.3;
TMI 2.1.8.a)

Describe the samples and instrumentation and their frequency of
measurement that will be performed to monitor the Spent Fuel Pool
water purity and need for ion exchanger resin and filter replacement.
State the chemical and radiochemical limits to be used in monitoring
the spent fuel pool water and for initiating corrective action.
Provide the basis for establishing these limits. Your response should
consider variables such as: gross gamma and iodine activity, demine-
ralizer and/or filter differential pressure, demineralizer decontamination
factor, pH and crud level.

Provide information that satisfies the attached proposed license
conditions for post-accident sampling.
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SAFETY EVALUATION
BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SHEARON HARRIS NUCLEAR POWER PLANT, UNIT NOS. 1 AND 2
CAROLINA POWER 8t LIGHT COMPANY

DOCKET NOS. 50-400/401

NUREG-0737 II.B.3 - Post Accident Sam lin Ca abilit
RE UIREMENT

Provide a capability to obtain and quantitatively analyze reactor coolant and
containment atmosphere samples, without radiation exposure to any individual
exceeding 5 rem to the whole body or 75 rem to the extremities (GDC-19) during
and following an accident in which there is core degradation. Materials to be
analyzed and quantified include certain radionuclides that are indicators of
severit'y of core damage (e.g., noble gases, iodines, cesiums. and non volatile
isotopes), hydrogen in the containment atmosphere and total dissolved gases or
hydrogen, boron and chloride in reactor coolant samples in accordance with the
requirements of NUREG-0737.

To satisfy the requirements, the applicant should (1) review and modify his
sampling, chemical analysis and radionuclide determination capabilities as
necessary to comply with RUREG-0737, II.B.3, (2) provide the staff with infor-
mation pertaining to system design, analytical capabilities and procedures in
sufficient detail to demonstrate that the requirements have been met.

EVALUATION AND FINDINGS

The applicant has committed to a post-accident sampling system that meets the
requirements of NUREG-0737, Item II.B.3 in the FSAR, but has not provided all
the technical information required by NUREG-0737 for our evaluation. Implementa-
tion of the requirement is not necessary prior to low power operation because
only small quantities of radionuclide inventory will exist in the reactor coolant
system and therefore will not affect the health and safety of the public. Prior
to exceeding 5X power operation the applicant must demonstrate the capability to
promptly obtain reactor coolant samples in the event of an accident in which there
is core damage consistent with the conditions stated below.

1. Demonstrate compliance with all requirements of NUREG-0737, II.B.3, for
sampling, chemical and radionuclide analysis capability, under accident
conditions.

2. Provide sufficient shielding to meet the requirements of GDC-19, assuming
Reg. Guide 1.4 source terms.

3. Commit to meet the sampling and analysis guidelines of Reg. Guide 1.97, Rev. 2.

4. Verify that all electrically powered components associated with post
accident sampling are capable of being supplied with power and operated,
within thirty minutes of an accident in which there is core degradation,
assuming loss of off site power.
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5. Verify that valves which are not accessible for repair after an accident
are environmentaIIy qualified for the conditions in which they must operate.

6. Provide a procedure for relating radionuclide gaseous and ionic species
to estimated core damage.

7. State the design or operational provisions to pr event high pressure
carrier gas from entering the reactor coolant system from on line gas
analysis equipment, if it is used.

8. Provide a method for verifying that reactor coolant dissolved oxygen is
at g 0.1 ppm if reactor coolant chlorides are determined to be ) 0.15 ppm.

9. Provide information on (a) testing frequency and type of testing to ensure
Iong term operability of the post accident sampling system and (b) operator
training requirements for post-accident sampling.

In addition to the above licensing conditions the staff is conducting a generic
review of accuracy and sensitivity for analytical procedures and on-line instru-
mentation to be used for post-accident analysis. Me will require that the applicant
submit data supporting the applicability of each selected analytical chemistry pro-
cedure or on-line instrument along with documentation demonstrating compliance with
the licensing conditions four months prior to exceeding 5X power operation, but
review and approval of these procedures will not be a condition for full power
operation. In the event our generic review determines a specific procedure is
unacceptable, we will require the applicant to make modifications as determined by
our generic review.
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410. 0 AUXILIARYSYSTEMS

410.2
(3.5.1.1)

410. 3
(3.5.1.1)

You have indicated that ncfther valves nor aotor-drfvcn pcs are
credible afssfle sources but you have not consfdered other sources
such an fnstrNnent wells and accumulators, Therefore, for safety-
related areas outside containment, describe what protection fs given
safety-related equipment fron afssf les generated by these sources
whether they be safety-related or non-safe-related. YcÃfy
that no credible afssf les fron any pressurized conponent can enter
the spent fuel pools fran sources wfthfn the fuel-handling building.

Provide the results of an analysis of the credible missiles generated
by the turbine of the turbine-drfven auxiliary feedwater pump. Consider
the capability of the adjofnfng barrier walls, floors and cef lings to
withstand the impact effects of the worst case turbine fragment tthat fs,
the fragment producing the nest severe consequences). Lfst these barrier
structures fn Table 3.5.2-1.

41 0.4
(3.5.1. 2)

Your discussion of missiles arising from failure of valves, temperature-
sensing elements, pressure»sensing elements and pressurizer heaters
does not provide sufficient fnfdrmation to assure us that you have
made a detailed examination to ascertain the missile spectrum resulting
from such failures in co+unction with the means used to protect safety-
related structures, systems and components from the resultant missiles.
For example, show that you have considered the potential failure of all
valves, including those not designed in accordance with Section III of
the ASME Boiler and Pressure Vessel Code.

Provide further discussion to assure the staff that your consideration
of the aforementioned items such as your missile spectrum, together
with the means used to protect safety related structures, systems
and components from such missiles is complete and comprehensive.

410.5
(3.6.1)

FSAR References 3.6.2.2 and 3.6;2.3 await you to consider the pressuriza-
tion and environmental effects of a single-ended pipe break fn the main
steam supply feedwater lines in the steam tunnel. This consideration
should show that essential equipment. including valve operators and
instrumentatfon located within structures caanunfcatfng with such lines
is protected from the assumed failure des'crfbe above, and that structural
failures resulting from such failures shculd not geopardfze the safe
shutdown of the plant. This should include a subcompartment pressure.
flooding and temperature analysis including layout drawings of the safety-
related structures housing main steam and feedNtater lines to confirm that
the design parameters of the conponents fn .the applicable steam tunnel
area are adequately designed. In performing this analysis; consider the
portion of the main steam lines downstream of the break exclusion regfon
but within the auxiliary bufldfng as indicated fn FSAR Figure 3.6-2-1.
Clarify the apparent discrepancy fn the description of the first postulated
break fn a main steam litic gfvcn fn thfs figurc and that described fn FSAR
Section 3.6.2.3 as to the locatfon of the break exclusion byrndary.
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410.6
(4.6)

In conformance with Standard Review Plan (SRP) Section 4.6, discuss how
failure of the non-safety-related control rod drive mechanism cooling
system would be detected and whether a failure of this system would
affect the safety functions of the control rod drive system.

e

i

Ye

ee

410.7
(5.2.5)

410.8
{9.>.3)

For unidentified leakage from the reactor coolant pressure boundary,
describe the method(s) used to obtain an accuracy of one gpm or
better. The sensitivity and response time of the unidentified
leakage detection system is discussed in FSAR Section 5.2.5.S.2 and
elsewhere where leakrate sensitivities of one gpm in one hour are

~ obtained by indication of level changes in sumps. However, the pro-
cedures or methods used for converting vat ious indications to

. specific leakrate values with an accuracy of one gpm or better are
not discussed, as recntinended in Regulatory Guide 1.45. Positions C.2
and C.7.

Confirm that the fuel pool heat load estimate for the final full-
core off-load given in FSAR Table 9.1-3-1 was obtained using Branch
Technical Position ASB 9-2. Clarify Note 2 of Table 9.1.3-1 with
respect to the reactor operating time given for the final full-core
off-load in the 'last line of the Cable. Verify that the assumed reactor
operating time for this full-core off-load is the most conservative.
In addition, verify that the total fuel pool heat load given in Table
9.1-3 includes the wet storage of spent fuel in the new fuel storage pool
and that both the new fuel and spent fuel pools are assumed to be
utilized to theit full capacity, with an arrangement of offsite and
onsite fuel assemblies, both PN and BN. giving the highest possible
heat load.

'I
e

'Fl e

410.9
{9.1.3)

41 0.10
(9.1.4)

Describe the design feature which prevent.syphoning or gravity draining
of the spent and flew fuel pools through failures in piping to tne
skimner system. Discuss the provisions taken at the numerous con-
nections made to these pools shown in FSAR Figure 9.1-3-3 to prevent
syphoning. Verify that a failure of Che cleanup piping connecting to
the fuel transfer canal will not drain the spent or new fuel pools
through open removable gates during fuel transfers.

Verify that light loads (those that weigh less than a fuel assembly
and its handling tool) when dropped over the fuel pool from their
maximum normal elevation would cause less damage than a dropped fuel
assembly. (Note: The damage is assumed Co be in proportion to the
kinetic energy on i~et.)
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Coamit to implement the interim actions of NUREG-0612, "Control of
Heavy Loads at Nuclear Power Plants," prior to receipt of your
operating license and specifically address the following concerns:

(1) Provide additional information indicating how the removal
barrier placed between the cask loading pool and the new fuel
pool will prevent the spent fuel cask-handling crane from being
inadvertently moved over the new fuel pool. Me are concerned
that since the new fuel pools may be flooded and used for
storage of spent fuel, only administrative controls could prevent
a heavy load on the spent fuel cask crane from moving over this
spent fuel.. Describe the design'of the removal barrier, its
stability against side thrust of the spent fuel cask, its resting
position should it be toppled by the spent fuel cask and clearance
around the in-place removable barrier to the new fuel pool.

It is our position, based on NUREG-0612, Section 5.1.2, that
mechanical or electrical stops be provided to restrict travel to
the east from the cask loading area, and we are concerned that
the removable barrier is an inadequate mechanical stop.

(2) Describehow movement of the spent fuel cask-handling crane load
block within a 15-ft. horizontal distance of the new fuel pool
is prevented during the time spent fuel is stored therein.
Indicate how you will meet the recommendations of.NUREG-0612
to prevent raising the spent fuel cask greater than 6 inches
above the operating floor.

(3) Provide the results of an analysis of the effects of dropping
heavy loads other .than the spent fuel cask. The analysis should
satisfy the evaluation criteria of NUREG-0612, Section 5.1, and
consider the consequences of dropping the reactor vessel head and
vessel internals during preparation for or after completion of
fuel handling. In addition, the lower head block of both the
containment building polar crane and the spent fuel cask-handling
crane should be considered as a heavy load and an analysis of
the consequences of their falling included in this analysis.

Describe the provisions made to prevent the inadvertent lifting by
the spent fuel bridge crane af loads greater than the combined weightof a fuel assembly and handling tool. Clarify how you propose to
preclude excessive loads from being carried over the spent fuel storage
areas.
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41 0.13
(9.2.2)

41 0.14
(9.2.6)

41 0.15
(9.3.1)

Figure 9.2.2-3 indicates that a single actfve failure (e.g., spurious
closure of a contaf aaent isolation valve) can result in loss of com-
ponent cooling water flow to the reactor coolant pumps (RCPs). loss
of cooling to the RCPs must not result in unacceptable damage to RCP
motor bearings which could result fn fuel damage.'.Ne require'that y u demon-
strate compliance with one of the following alternatives:

(1) Demonstrate with test data that the RCPs 'can'ithstand a complete
'loss of cooling water for 20 minutes arid that instrumentation,
designed in accordance with IEEE 279, that alarms tn the control.
room fs provided to detect a loss of cooling water to ensure
a period of 20 minutes fs available so that the operator would
have sufficient time to initiate manual protection of the plant;
or

(2) Provide instrumentation designed fn accordance with IEEE 279 to
initiate automatic protection of the plant upon loss of cooling
water to a pump.

(Operator action,fs acceptable ff ft can be demonstrated that
the proper operator action can be taken within 10 minutes).

In order to demonstrate that the condensate storage tank (CST) can
retain the dedicated volume for the auxflfary feedwater supplv after
an SSE, indicate on drawings the arrangement of'oth seismic- and
non-seismic-Category-I piping connected-to the CST including the eIevations of
the connections relative to the volume of the tank and combined volume
of the CST and its concrete enclosure. Demonstrate that a failure of
any non-seismic piping allowing water to flood the concrete enclosure
of the CST will not cause failure of the CST level transmitters.
Verify that the level transmitters are either seismic Category I or
that their failure will not cause CST drainage below the minimum level
required for auriliary feedwater supply.

Clarify the statements made in FSAR Section 9.3.1.2 and 9.3.1.3
regarding the safety-related accumulators required to operate durfng
a safe shutdown or an accident. Conflicting statements make it
unclear whether the list of safety class valves with accumulators in
Table 9.3.1-2 is. complete. Distinguish between those safety class
valves and accumulators needed for safe shutdown, those provided but
not needed, and those required for one-time operation fn an accident
but not cyc1ed. Verify that the failure of any safety-related, afr-
operated valve furnished with an accumulator and not listed fn Table
9.3.1»2 will not result in an unsafe condition.

d
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41 0.16
(9.3.1)

Verify that the compressed air furnished to operate safety-related
equipment meets the requirements of ANSI NC 11.1-1976 (ISA-S7,3).
In order to assure continuous reliable functioning of compressed-air-
operated valves, provide a procedure to require testing of the instru-
ment air quality.

41 0.17
(9.3.3)

41 0.18
(10.4. 5)

Verify that in enclosed areas housing single trains of redundant
safety-related components no open equipment drains or floor drains
exist which interconnect between trains through a ceanon drain header.
As examples, consider the charging pump and letdown heat exchanger
rooms at elevation 236 ft. In FSAR Section 9.3.3.3 you considered
failed equipment and floor'rain system components as they may
affect safety-related equipment. Discuss the consequences of a main
feedwater line break in the main feedwater tunnel relative to f'looding
damage to safety-related equipment in this area.

Provide drawings of the cooling tower basin with elevation views of
the interface with the circulating water system cooling tower intake
structure and canal (FSAR Figure 10.4.5-2). Provide an evaluation
of the consequences to safety-related systems of a seismic event
causing failure of the cooling tower basin, intake structure and canal
which would allow gravity draining of the basin through the circulating
water pipe tunnels into the turbine building. Me are concerned with
the gravity draining of the cooling tower basin due to failures of "

non-seismic-Category-I structures, systems and components including
the circulating water lines inside the turbine building and their
isolation valves.

41 0.19
(10.4.7)

List all below-grade elevation floodwater exit routes from the turbine
building including connecting doorways (FSAR Figure 1.2.2-23) to
the reactor auxiliary building. Clarify the statement (FSAR Section
10.4.5.3) that flooding in the reactor auxiliary building would be
contained by curbing around the manhole to the Class 1E electrical
ducts. Indicate the volume of the turbine building basement, water
volume available in the cooling tower basin, and camen water elevation
attained in the event of a non-isolable circulating water system
failure, and the protection afforded safety-related systems from
flooding through penetrations between t'e turbine and reactor auxiliary
buildings.

Commit to perform a water hanmer test in accordance with the recomnen-
dation of NUREG/CR-1606, "An Evaluation of Condensation-Induced Mater
Hawser in Preheat Steam Generators." This test should be performed as
follows: "Run the plant at approximately 25K of All 'powet'y
using feedwater through the top-feed nozzle at the lowest feedwater
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410.19
(10.4.7)
(Cont'd)

41 0. 20
(10.4. 9)

410.21
(10.4.9)

temperature that the Standard Operating Procedure (SOP) allows.
Switch the feedwater at that temperature from the top-feed nozzle to
the main feed nozzle by following the SOP. Observe and record the
transient that follows."

Me need sufficient information to determine whether to eva1uate the
auxiliary feedwater system as a high energy system.

In Section 10.4.9 of the FSAR you state that the Auxiliary Feedwater
(AFM) System may serve as a feedwater system during hot standby and
coo'tdown conditions whenever conditions are "advantageous" for shutting
down the feedwater. The FSAR a1so states that the AFM system will be
used to adjust steam generator water levels before and during plant
startup and to establish and maintain wet layup conditions in the
steam generators.

Provide an estimate of the time the AFM system is expected to operate
during startup, hot standby and cooldown.

The auxiliary feedwater pump turbine and its governor are indicated
as non-seismic Category I (FSAR Figure 10.1.0-1). The SRP Section
10.4.9 states that the Auxiliary Feedwater System should meet GDC 2

with regard to being designed to withstand the effects of natural
phenomena, including the SSE. Therefore, this turbine, its control
features, and any ancillary piping essential to its function should
meet seismic-Category-I, Safety Class 3 requirements. Make the " -.

necessary design changes and revise your FSAR accordingly.

41 0. 22
{10.4.9)

Provide a response to our March 10. 1980, letter to near-term operating
1icense applicants concerning your AFW system design (TMI-2 Task
Action Plan, NUREG-0737, Item II.E.1.1). This response should include
the fo1lowing:

(1) A detailed point-by-point review of your AFM system design
against Standard Review P1an Section 10.4.9 and Branch Technical
Position ASB 10«1.

(2) A reliability evaluation similar to that performed for operatino
plants (refer to Enc1osure 1 of the March 10, 1980 letter and NtjREG-0611),

~ ~

(3) A point-by-point review of your AFM system design technical specifi-cations and operating procedures against the generic short-tenn andlong-term requirements discussed in the March 10, 1980 letter.
(4) The design basis for the AFM flow requirements and verification thatyour AFW system will eeet these requirements (refer to Enc1osure 2 fthe March 10. 1980 letter),
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480-0 CONTAINMENT SYSTEMS

480.6

(6.2.I.I) Provide the surface area of the liquid pool formed in the bottom of the
containment following a loss-of-coolant accident (LOCA). This surface
area is required as an input to our confirmatory containment functional
analyses.

480.7

(6.2.I.I) Define and provide values for "Tl" and "Wspi" in FSAR Table 6.2.I-58.
Also explain how the data in Table 6.2.I-58 can be used for both the
l.4 sq. ft. break at 30% power with MFIV failure and the l.4 sq. ft. break at
30% power with MSIV failure as stated in the FSAR on pages 6.2.l-l9 and
-20.

480.8

(6.2.I.I) Provide information discussing how the requirements of NUREG-0737

Item II.F. I Attachments 4, "Containment Pressure Monitor," and 5,
"Containment Water Level Monitor" have been met. The responses should

specifically address all of the position requirements and points of
clarification for each NUREG-0737 item.

480.9

(6.2.I.I) Provide the range, accuracy, and response time of instrumentation provided
at Shearon Harris capable of operating in the post-accident environment
for monitoring containment atmosphere temperature and containment sump

water temperature (reference SRP Section 6.2.I.I.A Item ll.g and

Regulatory Guide l.97, Rev. 2).
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480. IO

(6.2.I.I) Explain how the data on passive heat sinks given in FSAR Table 6.2. I-7 was

utilized to conservatively generate the passive heat sink model used in the
containment functional analyses presented in FSAR Table 6.2. I-8.
(Note: Either the passive heat sink model in Table 6.2.I-8 is incomplete, or
many of the passive heat sinks from Table 6.2. I-7 have been conservatively
omitted). Also provide for Heat Sink Number 7, "Steel Lined Concrete,"
the thickness of the steel which was a(pitted in Table 6.2. I-8.

480. I I

(6.2.I.I) Justify as conservative the Reactor Auxiliary Building and outside
environment initial temperatures, pressures, and relative humidities shown

in FSAR Table 6.2.l-ll that were used in the analysis of inadvertent
containment system actuation. Also clarify whether in the analysis the
initial containment humidity was l00% as indicated in Table 6.2.l-l I or 5%

as stated in the response to Question 480.3 and justify why the humidity
used is conservative. (Note: the NRC is concerned with the small margin
between the calculated external differential pressure (I.93 psid) and the
design external differential pressure (2.0 psid) and the sensitivity of the
calculated differential pressure to the assumed initial conditions).

480. I 2

(6.2.l.l) The actuation set point specified in Technical Specification 3/4.6.6 for the
primary containment to atmosphere vacuum relief valves must be less than
or equal to 2.S in. of water as assumed in the external pressure analysis in
FSAR Section 6.2.l.l.3.4 (see FSAR Table 6.2.l-l I). Verify that you will
change the proposed Technical Specification 3/4.6.6 accordingly.

480. I3

(6.2.I.2) Verify whether there is any removable neutron shielding in the reactor
cavity such as shield blocks, doors, or water bags. If so, describe how the
reactor cavity subcompartment model took account of flow through the
vent areas in which these devices are placed.
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480. I4

(6.2.I.2) In accordance with the NRC request to all applicants contained in Task

Action Plan A-2 of NUREG-0609, "Asymmetric Blowdown Loads on PWR

Primary Systems," provide the peak and transient loadings on the reactor

vessel due to differential pressure across the vessel caused by a reactor

coolant system break within the reactor cavity. The loadings should be

described in terms of forces and moments resolved into their rectangular

components, i.e., Fxp Fy Fz and Mx My Mz A diagram of the coordinate

system, the projected pressure force areas on the vessel, and pressure

centroids in each area should be provided so that confirmatory analysis can

be performed.

480. IS

(6.2.I.2) Verify that the mass flow data tabulated in Tables 6.2. I-I4 and 6.2. I-I7 are

I0% larger than the data that were used in the subcompartment analyses

for the double-ended hot leg guillotine break and the double-ended surge

line guillotine break, respectively, while the mass flow data in

Tables 6.2.l-l2, 6.2.l-l3, 6.2.l-l5, 6.2.I-I6, and 6.2.I-I8 are the actual

values used in the subcompartment analyses for their respective breaks.

480. I 6

(6.2.I.2) Provide justification that vent areas will not be partially or completely

plugged by displaced objects (e.g., insulation).

480. I7

(6.2.I.2) Justify your use of l00 percent humidity and l4.7 psia as initial conditions

in the subcompartment analyses to maximize the resultant differential
pressure (reference SRP Section 6.2.I.2 Item II.B.I).

480. I 8

(6.2.I.2) The values for peak pressurizer subcompartment differential pressure

shown in FSAR Table 6.2.I-27 are lower than several of the peak pressures

shown in Figures 6.2.I-249 through 6.2.1-30l. Provide a justification or

needed corrections to explain this discrepancy.

5m
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480. I9

(6.2.I.2) Specify the design basis occident (DBA), the calculated DBA differential

pressure, and the.: design differential pressure for the pressurizer

subcompartment walls as was done in FSAR Tables 6.2. I-2 and 6.2. I-3 for

the reactor cavity and steam generator loop compartments.

h')
Y

480.20

(6.2.I.2) The FSAR states in Section 6.2.I.2.3 that the analytical model used to

calculate the mass and energy release rates for the reactor coolant system

pipe breaks in the subcompartment analyses is described in

Reference 6.2. I-3 (Shepard, R.M., Massie, H.W., Mark, R.H., and

Docherty, P.J., Westinghouse Mass and Energy Release Data for

Containment Design, WCAP-8264-P-A (Proprietary) and WCAP-83 I 2-A

(Non-Proprietary), . June, I 976). Explain the difference between

WCAP-83I2-A dated June 1976 and WCAP-83I2-A dated August l975

which the staff has reviewed and approved.

480.2I

(6.2.!.3) In FSAR Section 6.2.I.3 it is stated that the mass and energy release data

for the postulated, spectrum of loss-of-coolant accidents (LOCAs) was

generated using the methodology described in Reference 6.2. I-10

(NS-TMA-2075 letter from T.M. Anderson, ~W to J.F. Stolz, NRC,

April 25; l979, Westinghouse LOCA Mass and Energy Release Model for

Containment Design - March l979 Version). This report is still under staff
review and has not been approved.

h
h(

h'h h

'h

Provide mass and energy release data for the spectrum of LOCAs analyzed

using the accepted method in WCAP-83I2-A and, in addition, provide a

comparison for the worst case LOCA of the containment pressure and

temperature response using the mass and energy release data from

WCAP-83 I2-A versus CESAR Reference 6.2. I-IO.
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480-5

480.22

(6.2.I.5) Branch Technical Position (BTP) CSB 6-I states that the initial
containment internal conditions used as input information for the minimum

containment pressure model for ECCS performance evaluation should

include the minimum containment gas temperature- and the minimum

containment pressure that may be encountered under limiting normal

operating conditions. Provide additional information in the following areas

concerning the initial values presented in FSAR Section 6.2.I.5.2:

(1) Justify the use of 80 F as the minimum containment atmosphere

temperature that may be encountered under limiting normal operating

conditions.

(2) The use of -I.O in. wg for the initial containment pressure is not

conservative, since the Shearon Harris site is at an elevation of
approximately 260 feet, and since the Technical Specifications allow
internal containment pressure to vary between +3.0 psig and -2.0 psig.

Justify the use of -I.O in. wg, or revise the analysis using the minimum

containment pressure that may be encountered under limiting normal

operation.

NOTE: Table l5.6.5-3 shows that the peak clad temperature for the

DECLG, CD = 0.4, is 2I8l F. This is within I9 F of the 2200 F limit and

therefore we are concerned with the sensitivity of the analysis to the

assumed initial containment internal conditions.

480.23

(6.2.I.5) Demonstrate that the maximum net free containment volume was used in

the minimum containment pressure model for ECCS performance

evaluation by providing your calculation of the gross containment volume

minus the volumes of internal structures such as walls and floors, structural
steel, major equipment, and piping, in which the individual volume

calculations reflect the uncertainty in the component volumes (reference

BTP CSB 6-I Position B.l.c.).
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480 6

480.24

(6.2.I.5) Provide an analysis of the effect of the normal containment purge (NCP)

system, i.e., an open purge line, on the minimum containment pressure

analysis for ECCS performance evaluation (reference BTP CSB 6-l
Item B.l.d and BTP CSB 6-4 Item B.5.c).
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480.25

(6.2.I.5)

480.26

(6.2.I.5)

480.27

(6.2.2)

Revise FSAR Table 6.2.I-63 to list the thermophysical properties of all
passive heat sinks used in the minimum containment pressure analysis for
ECCS performance evaluation, and show that the thermophysical properties
used compare favorably with the values listed in Table 2 of BTP CSB 6-l.
Also, explain why the material thickness listed in FSAR Table 6.2.I-63 for
carbon steel in the external cylinder wall of the containment is 0.50 inch
versus 3/8 inch as shown on FSAR Figure 3.8.l-l and described in FSAR
Section 3.8. I, and verify that the correct value was used in the analysis.

Justify the times assumed in the minimum containment pressure analysis
for fastest post-LOCA initiation of the containment spray system and fan
coolers (listed as 42.03 sec and 32.30 sec, respectively, in FSAR
Table 6.2.!-62) by giving a conservative account of the delay times
associated with the sequence of events leading to full operation of the
containment heat removal systems (e.g., signal process time, diesel starting
time, sequencer delay time, breaker closing time, pump startup time, time
to bring fans to the operational speed, valve opening time, and spray line
fill-up time). Also, verify that these start times are consistent with or
conservative with respect to the worst single active failure assumed for the
limitingcase for the ECCS analysis (DECLG break, CD = 0.4).

Provide the design data and calculations used to determine the coolant
velocity at the fine screen opening based on the concurrent operation of
the containment spray pumps and residual heat removal pumps.

/(g
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480.28

(6.2.2) Using engineering drawings as appropriate, specifically describe how

paragraph I I of the Regulatory Guide I.82 Position has been satisfied.

480.29

(6.2.2) Describe the test program and calculational model used to determine the
performance capability of the containment fan coolers used in the
containment functional analyses.

480.30

(6.2.2) 1'incethe containment fan cooler service water inlet and outlet valves
(2SW-B45SA, -B46SA, -B47SA, -B48SB, -B49SA, -BSOSB, -BSISB, -B52SB)

do not receive an ESFAS signal to open post-accident, specify the means

that will be used to assure that they are open to provide cooling water flow
to the fan coolers following an accident.

480.3 I

(6.22) Provide a justification for the acceptability of relying on remote-manual

rather than automatic actuation of the dampers required to isolate the
non-nuclear-safety concrete air shafts from the fan coolers and the

dampers which serve as post-accident discharge nozzles.

480.32

(6.2 4)l"

P1
QCt,

480.33

(6.2.4)

1'

phd

A'"„

"

J'Ip.

5m

Describe the design criteria and containment isolation provisions for the

spare penetrations listed in FSAR Section 6.2 4-I.

Verify that all normally closed manual valves in test, vent, drain, and

similar types of branch lines which serve as containment isolation barriers
will be sealed closed as defined in SRP Section 6.2.4 Item ll.f.

\7M
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480.34

(6.2.4) Provide piping and instrumentation diagrams that indicate the Seismic

Category I and Safety Class2 boundaries of the containment isolation

provisions for the containment atmosphere radiation monitoring
penetrations (73A, 73B, 86A, and 86B), the integrated leak rate testing
penetrations (62A, 62B, 62C, and 96) and the containment pressure sensing

penetrations (69, 70, 7 I, and 72).

480.35

(6.2.4) Since the second isolation barrier for the RHR hot leg suction penetrations
(l5 and l6) is the closed system outside containment, verify that manual
valves 2RH-VI4SA, -VI3SA, -V3SA, -VI2SA, -VI8SB, and -V28SB are sealed

closed as defined in SRP Section 6.2.4 Item ll.f.

480.36

(6.2 4) Since the reactor coolant drain tank heat exchanger is relied on as a
containment isolation barrier for penetrations 37 and 38 as part of a closed
system inside containment, verify that the shell side of the heat exchanger
is classified Safety Class 2 and Seismic Category I.

480.37

(6.2.4) Verify that the isolation valve inside containment for the hydrogen purge
exhaust (2CM-BSSA) wilt be sealed closed as defined in SRP Section 6.2.4
Item Il.f during all normal modes of reactor operation and will be used only
post-LOCA.

480.38

(6.2.4) FSAR Table 6.2 4-I indicates that isolation valve 2SP-V30 I for the
containment atmosphere radiation monitor penetration (73B) is part of
safety train A, yet FSAR Table 7.3.I-7 indicates that 2SP-V30I is part of
safety train B. Demonstrate that the required diversity is provided and
resolve the inconsistency between the two tables.
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480.39

(6.2.4) Verify that a debris screen is provided on the normal containment purge
make-up line inside containment in addition to the screens on the exhaust
lines. Also, verify that the debris screens are designed to withstand the
LOCA pressure differential, are installed about one pipe diameter away
from the inner side of the inboard isolation valve, and the debris screens

and piping between the isolation valves and debris screens are classified
Seismic Category I.

480.40

(6.2.4) NUREG-0737 Item II.E.4.2 pertains to containment isolation
dependability. Describe specifically how each position and clarification of
.this NUREG-0737 item is satisfied.

480 4I

(6.2.4) The use of a single valve outside containment is acceptable for the
containment sump to the CSS pump penetrations (49 and 50) provided that a
closed system outside containment is used as the second isolation barrier.
Since portions of the lines leading from the containment spray additive
tank to the eductors do not meet the requirements for a closed system
outside containment (i.e., Safety Class 2), and check valves normally may
not be used as isolation valves outside containment, justify your reliance on

a closed system outside containment.

480.42

(6.2.4) Incorporate the notes provided on FSAR page 6.2 4-I3 in the notes column
of 'FSAR Table 6.2 4-I.

480.43

(6.2.5) State specifically where outside containment the control panels for the
hydrogen recombiners are located (e.g., main control room). 'Also describe
th'e instrumentation that is capable of determining that the hydrogen
recombiners are properly performing (e.g„wattmeter) and indicate where
this instrumentation has readouts and/or alarms (e.g., main control room).
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480 44

(6.2.5) ln your response to Question 480.5 you state that "the sample valves,

containment penetrations, and piping up to and including the outermost

containment isolation valves for the sample feed headers and sample return

line are ASME Section III, Safety Class 2, Seismic Category I...". Verify as

required by SRP Section 6.2.5 items II. 7 and 8 that the remaining hydrogen

monitoring system piping to and from the hydrogen analyzers also meet

Quality Group B and Seismic Category I requirements.

480.45

(6.2.5) Describe the containment internal structure design features that promote
the free natural circulation of the containment atmosphere and provide an

analysis of the effectiveness, of these features for convective mixing. Also

provide assurance that there is no enclosed compartment or cubicle in

containment where hydrogen could accumulate in a concentration in excess

of 4% volume percent (reference SRP Section 6.2.5 Item ll.3)

480.46

(6.2.5) Concerning compliance of your hydrogen monitoring system with
NUREG-0737 Item II.F. I Attachment 6, "Containment Hydrogen

Monitoring":

(1) Verify that continuous indication and recording of hydrogen

concentration in the containment atmosphere can be functioning within
30 minutes of the initiation of safety injection.

(2) Verify that the design and qualification requirements outlined in

Appendix B of NUREG-0737 will be met.

(3 )
Specify the accuracy of the hydrogen analyzer.

(4) Describe the location of the IO hydrogen sample points in containment.



0
480.47
(6.2.5)

480.48
(6.2.6.1.3)

480-11

Provide a PAID showing the hydrogen monitoring system. Also,

provide a failure mode and effects analysis that demonstrates

that no single active failure prevents the capability to moni-

tor the hydrogen concentration in containment.

Identify the closed loop systems that need not be vented and

drained for a Type A test, and discuss whether the design of

these systems satisfies the requirements of a closed system

inside containment (SRP 6.2.4.II.O).

480.49
(6.2.6.1.3)

Discuss whether the steam generator secondary side is to be

vented to outside containment air during a Type A test. Mith-

out an appropriate justification, the steam genertor must be

vented to outside containment for a Type A test.

480. 50
(6.2.6.1.3)

In order for a Type A and subsequent supplemental test to be

acceptable, the difference between the supplemental test data

and the Type A test data shall be within 0.25 La (or .25 Lt).

Discuss whether this requirement is satisfied.

480.51
(6.2.6.1.4)

The bases presented in the FSAR for not repeating a Type A

test after test failures and repairs are unacceptable. How-

ever, a Type A test may not need to be repeated if the follow-

ing conditions are satisfied:

(I) If a leak is found during the perfomance of a Type A

test, the leak may be isolated and the test continues.

(2) The pre-repair ILRT is completed with acceptable accuracy

and within acceptable limits (.75 La or .75 Lt).
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480.51
(6.2.6.1.4)

(3) The before and after repair local leak rate data are avail-

able on the repaired or adjusted components taken at the

test pressure Pa.

(43 The calculated integrated leak rate obtained by adding

the post-repair local .leak rate to measured integrated

leak rate still meets the acceptable limits (.75 La or

.75 Lt).

480.52
(6.2.6.2)

480.53
(6.2.6.3)

The requirements for containment air lock testing has been re-

vi sed. Review the curr ent Appendix J requirements for such a

'test and modify the test program accordingly.

Provide a more detailed discussion for not performing a Type C

test on those valves associated with penetr ations numbered 9, 10

11, 13, 14, 17, 18, 20 through 32, 47, 48, 49, and 50. In the

discussion, verify that a single active failure in the associated

system will not result in the valves becoming potential leak

paths for containment air following a LXA.

480.54
(6.2.6.3)

Provide justification why a Type C test is not performed on

valves associated with penetrations numbered 7, 8, 15, 16, and

35 through 39.

480.55
(6.2.6.3)

Provide documentation along with justification why certain types

of valves can be tested in the non-accident pressure direction

-12»
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