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ABSTRACT

This report supplements the Safety Evaluation Report (NUREG-0954) issued in
February 1983 and Supplement 1 issued in April 1983 by the Office of Nuclear
Reaccor Regulation of the U.S. Nuclear Regulatory Commiss on with respect to
the application filed by Duke Power Company, North Carolina Municipal Power
Agency Number 1, North Carolina Membership Corporation, and Saluda River
Electric Cooperative, Inc. as applicants and owners, for licenses to operate
the Catawba Nuclear Station, Units 1 and 2 (Docket Nos. 50-413 and 50-414,
respectively). The facility is lccated in York County, South Carolina, approxi-
mately 9.6 km (6 mi) north of Rock Hill and adjacent to Lake Wylie. This
supplement provides more recent information regarding resolution or updating of
some of the open and confirmatory issues and license conditions identified in
the Safety Evaluation Report.
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1 INTRODUCTION AND DISCUSSION

1.1 Introduction

In February 1982, the Nuclear Regulatory Commission staff (NRC or stafi) issued
a Safety Evaluation Report (NUREG-0954) regarding the application by Duke Power
Company, North Carolina Municipal Power Agency Number 1, North Carolina Electric
Membership Corporation, and Saluda River Electric Cooperative, Inc. (the appli-
cant or Duke) for licenses to operate the Catawba Nuclear Station, Units 1

and 2. The Safety Evaluation Report (SER) was supplemented in April 1983 by
Supplement 1 (SSER 1), which documented the resolution of several outstanding
and confirmatory issues and license conditi.ns in further support of the
licensing activities. This report is Supplement 2 to that Safety Evaluation

Report (SER).

This supplement provides more recent information regarding resolution or update
of some of the outstanding and confirmatory issues and license conditions iden-
tified in the SER and its supplement.

Each of the following sections or appendices of this supplement is numbered the
same as the section or appendix of the SER that is being updated, and the dis-
cussions are supplementary to and not in lieu of the discussion in the SER and
SSER 1 unless otherwise noted. Accordingly, Appendix A is ¢ continuation of
the chronology of the safety review. Appendix B is an updated bibliography.*
Appendix D is a list of principal contributors to this supplement. No changes
in SER Appendix C have been made by this supplement.

The Project Manager is Dr. Kahtan N. Jabbour. Dr. Jabbour may be contacted by
calling (301) 492-7800 or by writing to the following address:

Dr. Kahtan N. Jabbour
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, DC 20555

1.7 Summary of Outstanding Issues

SER Section 1.7 identified 18 outstanding issues that had not been resolved atl
the time the SER was issued. This supplement updates the status of those items.
The current status of each of the 18 original issues is tabulated below. For
those items discussed in this supplement, the relevant section(s) of this docu-
ment is (are) indicated. Resolution of those issues that are, to date, unre-
solved will be addressed in future supplements.

*Availability of all material cited is described on the inside front cover of
this report.
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Issue

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

Conformance with SECY 82-352 with
regard to quality assurance in
design and construction of
nuclear projects

Performance of the SNSW pond
using NUREG-0693

Inservice pump and valve testing
program

Seismic and environmental
qualification of equipment

Thermal design procedures and
flow measurements techniques

Instrumentation for inadequate
core cooling detection (II.F.2)

Fressurizer safety valve siz-
ing and low-temperature over-
pressure protection

Model D steam generator
preheater degradation

Conformance to the stafr's
position on design require-
ments of the RHKS and steam
generator tube rupture

Lockout of manual control by
the load sequencer and ECCS
override and reset

Remote shutdown instrumenta-
tion and controls

Loss of both RHR trains result-
ing from a single instrument bus
failure

Catawba SSER 2 1-2

Status

Under review

Resolved
(SSER 2)

Changed to License
Condition 35 (SSER 2)

(a) Seismic qualifica-
tion--changed to
License Condi-
tion 38 (SSER 2)

(b) Environmental
qualification--
awaiting
information

Resolved (SSER 2)
Changed to License
Condition 5 (SSER 2)
Resolved (SSER 2)

(a) Resolved for
Catawba Unit 1
(SSER 2)

(b) Under review
for Catawba Unit 2

Changed to License
Conditions 36 and 37
(SSER 2)

Resolved (SSER 2)

Resolved (SSER 1)

Resolved (SSER 2)

Section(s)

2.4.4.2
3.9.6

3.10

4.4.3.3

4.4.3.4

o o
NN

NN
N -

5.4.2.3

5.4.4,
15.4.4

N~
ww

7.4.2.2

7.4,.2.4



Issue Status Section(s)

(13) Power lockout to motor-opzrated Resolved (SSER 2) 7.6.2.6,
valves 8.4.4

(14) Fire protection program Partially resolved 9.5.1

(SSER 2)

(15) Diesel generators emergency Resolved (SSER 2) 9.5.3,
lighting, air intake and 9.5.8,
exhaust, and inadvertent opera- 9.5.4.1
tion of fire protection system
in diesel generator buildings

(16) Emergency planning and related Changed to Confirmatory 1.3, 2.3.3
meteorology Issue 42 (SSER 2)

(17) Alarm in control room for boron Under review .o
dilution modes in all modes of
operation

(18) Control room design review Changed to License 18

Condition 33 (SSER 2)

1.8 Confirmatory Issues

SER Section 1.8 1dentified 41 confirmatory issues for which additional informa-
tion and doc.mentation were requ .red to confirm preliminary conclusions. This
supplement updates the status of those items for which the confirmatory informa-
tion has subscquently been provided by the appiicant and for which review has
peen complete by the staff. The current status of each of the original issues
‘s tabulated b. 'ow, For those items discussed in this supplement, the relevant
section of this supplement is noted. Resolution of issues that are outstanding,
to date, will be addressed in fut.ure supp lements.

[ssue Status Section
(1) Probable maximum precipitation Resolved (SSER 2) 2.4.3.2

and its effects on sa‘ety-related
structures and compo fnts

(2) Sediment accumulation in SMSW pond Resolved (SSER 1) 2.4.4.2
intake structures

(3) Postulate. failure of CCW piping and Resolved (SSER 1) 2.4.5
its effects on permanent dewatering
system and adjacent buildings

(4) Amplified seismic .esign spectra Resoived (SSER 1) 2.5.2.3

for NSW pipelines and diesel fuel
oil tanks

Catawba SSEx 2 1-3
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(5) Dynamic stability of the SNSW
pond dam under extreme loading
conditions

(6) SSI for buildings not foundea on
rock

(7) Structural integrity of safety-
related masonry walls

(8) Vertical seismic response spectra
(9) Loose-parts monitoring systems
(10) Listing of ASME Code Cases used
in the construction of Section III,
Class 1 components within the RCPB

(11) Preservice inspection program

(12) Main steamline break using a
revised heat transfer mode)

(13) Subcompartment analysis

(14) Minimum containment pressure
analysis

(15) Design provisions for contain-
ment isolation systems

(16) Containment purge system

(17) Justification for not testing
certain isolation valves

(18) Fracture prevention of contain-
ment pressure boundary

(19) Compatibility of ECCS valve
interlocks

(20) Postaccident environmental condi-
tions and their impact on the
ability of the operator to com
plete certain actions outside
the control room

(21) Procedure for resetting ECCS after
SIS (ECCS override and reset)

Catawba SSER 2 1-4

Status

Resolved (SSER 1)

Resolved (SSER 2)

Resolved (SSER 1)

Resolved (SSER 1)
Resclved (SSER 2)
Resclved (SSER 2)

Resolved (SSER 2)

Awaiting information

Resolved (SSER 2)
Resolved (SSER 2)

Resolved (SSER 2)

Under review

Under review

Awaiting information

Resolved (SSER 2)

Resolved (SSER 2)

Resolved (SSER 2)

Section

2.5.4

3.7.3

3.8

3.9.2
4.4.3.1
5.2.1.2

5.2.4, 6.6

6.2.1.2

6.2.1.3

6.2.4

6.3.2



Issue

(22)
(23)

(24)
(25)

(26)
(27)

(28)

(29)

(30)

(31)

(32)

(33)
(34)

(35)

(36)

(37)

(38)
(39)
(40)

NPSH analysis

Inside-containment insulaticn
and containment sump test

LOCA sensitivity analysis

Steam generator level
control and protecticn

Compliance with IE Bulletin 80-06

Test of engineered safeguards
P-4 interlock

Containment pressure control
system

Remote sihvidown instrumentation
and controls

Control switches for RHR miniflow
valves

Instrumentation used te initiate
safety functions

Interlocks for reactor coolant
system pressure control during

low temperature operation

Upper head injaction manual control
Key-locked switchies used to
override isolation of control

room area HVAC system

Separation of field run cables

Flooding of electrical equipment
as a result of a LOCA

Load sequencer accelerated
sequence

100% load reduction capability
Improved thermal design method

Locked rotor accident

Catawba SSER 2 1-5

Status
Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Awaiting

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved -

Res /1.

(SSER 2)
(SSER 2)

(SSER 2)

(SSER 2)

(SSER 2)
(SSER 2)

(SSER 2)

infermation

(SSER 2)

(SSER 2)

(SSER 1)

(SSER 2)

(SSER 2)

23

Resolved (SSER 2)

Under review

Deieted (SSER 2)

Resolved {SSER 2)

Section

6.3.4

6.3.4

6.3.5.1

7.%.2.1

7.3.4.8

7.5.2.7

7.3.2.10

7.5.2.5

71.8.2.1

7.6.2.3
7.6.

o
F=

8.4.5

8.4.7

8.4.8

15.1

16.3.4



Issue

(41)
(42)

1.9

SER §
desir
The 1

to th
secti
(8),
been

ESF grade containment purge
filter system design

Emergency planning and related
meteorology

License Conditions

Status

Resolved (SSER 2)

Added in SSER 2

Section

15.4.6

13.3, 2.3.3

ection 1.9 identified 33 issues for which license conditions may be
able to ensure that staff requirements are met during plant operation.

icense condition may be in the form of a condition in
operating licenses, or a requirement in the
e licenses. The license conditions are
on of this report noted for the updated condition.

the body of the

Technical Specifications appended
tabulated below, with the relevant

License Conditions

(9), (15), (21), and (28) were resolved in the SER and should not have

included in Section 1.9 of the SER.

Issue

(1)
(2)
(3)

(4)

(%)

(6)
(7)

(8)

(9)

(10)
(11)

(12)

Turbine system maintenance program
Shift technical advisor (I.A.1.1)

Relief and safety valve testing
(I1.D.1)

Control and shutdown rods surveil-
lance requirements

Instrumentation for inadequate
core cooling detection (II.F.2)

Inservice inspection program

Installation of reactor coolant
vents (II.B.1)

Accident monitoring instrumenta-
tion (II.F.1)

Containment isolation depend-
ability (I1.E.4.2)

Hydrogen control measure

ECCS flow measurements and NPSH
verification

Charging pumps deadheading

Catawba SSER 2 1-6

Status
Unchanged (SER)

Resolved (SSER 2)
Resolved (SSER 2)

Resolved (SSER 2)
Unchanged (SSER 2)

Unchanged (SSER 2)
Under review
Resolved (SER
Section 11.5)

Resolved (SER
Section 6.2.4)

Unchanged (SSER 2)

Under review

Resolved (SSER 2)

Section

3.5.1.3
13.8.1.%
932

4.2



Issue

(13)

(14)

(15)

(16)
(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)
(25)

(26)

(27)

(28)

Catawba SSER 2

Effect of nonseismic piping ¢n
safety injection pumps' miniflow
lines

PORV isolation system (II.K.3.1,
11.K.3.2)

Low-temperature overpressure
protection/power supplies for
pressurizer relief valves and
level indicators (II.G.1)

Compliance with NUREG-0612

Postaccident sampling system
(I1.B.3)

Internal corrosion protection
for fuel oil storage tanks

Secondary water chemistry
monitoring and control program

Loss of primary source of
condensate storage water

Primary coolant cutside
containment (III.D.1.1)

Independent safety engineering
group (I.B.1.2)

Emergency preparedness

Control room access (I.C.4)

NSSS vendor review of low power
testing and power ascension
procedures (I1.C.7)

Pilot monitoring of selected
emergency procedures for near-
term operating license appli-
cants (1.C.8)

Implementation and maintenance
of physical security plan

Report on outages of emergency
core cooling system (II.K.3.17)

1-7

Status

Resolved (SSER 2)

Resolved (SSER 2)

Resolved (SER
Section 8.4.12)

Under review

Unchanged (SSER 2)

Unchanged (SER)

Resolved (SSER 2)

Resolved (SSER 2)

Resolved (SER

Section 11.6) -

Technical Specifications
(6.2.3.1, 6.2.3.2,
6.2.3.3, 6.2.3.4)

Changed to Confirmatory
Issue 42 (SSER 2)

Resolved (SSER 2)
Unchanged (SSER 2)

Deleted (SSER 2)

Unchanged (SER)

Resolved (SER
Section 13.5.4)

Section

$.3.1

7.6.2.6,
15.5.3

9.3.2.2

9.5.4.2

10.3.4

10.4.9

None

13.3

13.5.1.3
13.5.3

33.5.2

13.6



Issue Status Section

(29) Effect of high pressure injection Resolved (SSER 2) 15.5.1
for small break LOCA with no
auxiliary feedwater (II.K.2.13)

(30) Voiding in the reactor coolant Resolved (SSER 2) 15.5.2
system (I1.K.2.17)

(31) Anticipatory reactor trip Unchanged (SER) 5.2.2
(I1.K.3.10)

(32) Revised small-break LOCA analysis Resolved 15.5.6
(IT.K.3.30, II.K.3.31)

(33) Control room design review Partially resolved 18
(1.D.1)

(34) Short-term accident analysis and Added in SSER 2 13.5.2
procedures revision (I.C.1)

(35) Inservice pump and valve testing Added in SSER 2 3.9.6
program

(36) Design requirements of RHRS Added in SSER 2 5.4.4

(37) Steam generator tube rupture Added in SSER 2 15.4.4
analysis

(38) Seismic qualification of Added in SSER 2 3.10
equipment
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2 SITE CHARACTERISTICS

2.3 Meteorology

2.3.3 Onsite Meteorological Measurements Program

n the SER, the staff indicated that the operational meteorological measurements
pr2gram would be used as part of the overall emergency response capability and
that the operational program would be reviewed during the staff's evaluation of
the applicant's emergency response capability. This evaluation was made through
the Emergency Planning Implementation Appraisal (EPIA) conducted at Catawba during
November 8-18, 1983, and through subsequent followup inspections.

Tte applicant discontinued the preoperational meteorological measurements gro-
gram at Catawba in February 1978. Although some data were collected after that
time, the applicant did not adequately maintain or calibrate the measurements
system to meet the accuracy specifications of RG 1.23. The operational program
will be essentially the same as the preoperational program, and the applicant
has committed that the meteorological measurements program at Catawba will be
operational and calibrated before fuel loading (see the April 10, 1984, letter
from H. B. Tucker (Duke) to J. O'Reilly (NRC)).

Any deficiencies in the operational meteorological measurements program or in
the use of meteorological information in emergenc / response that were identified
through the EPIA or followup inspections are being tracked by the staff.

The staff finds the applicant's commitment in this matter acceptable, and there-
fore, this issue has been changed to Confirmatory Issue 42. Additionally, a
postimplementation review of the use of meteorological information for emergency
response at Catawba will be conducted as part of t-e evaluation of the emergency
response facilities in accordance with the provisions of Supplement 1 to NUREG-0737.

2.4 Hydrologic Engineering
2.4.3 Flood Potential

2.4.3.2 Local Intense Precipitation

In the SER the staff stated that it had not reviewed the applicant's revised
analysis of local flooding. Subsequent to publication of the SER, the staff
requested that the applicant reanalyze potential flooding from a probable maxi-
mum precipitation (PMP) event using Hydrometeorological Report (HMR) No. 51
(U.S. National Oceanic and Atmospheric Administration, 1978) and HMR No. 52
(U.S. National Weather Service, 1982). The reason for this request was because
HMR No. 51 has superceded HMR No. 33 (U.S. Weather Bureau, 1956) which had been
used by the applicant to obtain the 6-hour, 12-hour, and 24-hour precipitation
values, and HMR No. 52 is a more appropriate reference for distributing the
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6-hour PMP into smaller time increments. The applicant had used EM 1110-2-1411
(Department of the Army, 1952) for temporal distribution of the PMP. The appli-
cant responded to the staff's request in a letter dated February 1, 1984,

The Catawba station yard drainage system is designed for a rainfall intensity

of 4.9 in. per hour. This is less than the PMP; so during the PMP event some
water could pond on the site.

PMP is the estimated depth of precipitation (rainfall) for which there is vir-
tually no risk of exceeding. The PMP values used by the applicant were deter-
mined from HMR No. 51 and HMR No. 52 as requested by the staf’. First the
applicant estimated a 6-hour PMP value of 30.1 in. from HMR No. 51. This
6-hour PMP was then multiplied by rainfall percentages given in HMR No. 52 for
5=, 15, 30~, and 60-min intervals. Next the applicant estimated rainfall
values for each 5-min interval during the peak l-hour rainfall. The resulting
5-min rainfall values were then arranged as follows:

Interval Incremental PMP
(minutes) (inches)
0-5 0.35
5-10 0.80
10-15 1.05
15-20 1.16
20-25 1.61
25-30 2.02
30-35 6.18
35-40 1.49
40-45 1.60
45-50 1.14
50-55 0.95
55-60 0.65

Using these PMP values, the applicant determined that water could pond on site
to an evaluation of 594.59 ft MSL. Because some of the entrances to safety-
related structures are 0.59 ft lower at an elevation of 594.0 ft MSL, water
could enter some buildings. The staff, in an independent analysis, determined a
PMP ponding level of 594.65 ft MSL. Because the difference between the two
calculated levels (0.06 ft) is within the allowable 5% margin discussed in SRP
Section 2.4.2, the staff concludes that the PMP ponding level determined by the
applicant is conservative and acceptable as a basis for determining whether a
PMP event wouid affect the safety of the plant.

The site area will be graded as shown on Figure 2.4.2-1 of the FSAR. To drain
the site, overflow areas will be provided to the northeast and south of the
powerhouse yard. The applicant determined that these overflow areas should
have a total width of 912 ft. The staff agrees that this total overflow width
is adequate to ensure that water does not pond to an elevation in excess of
594.6 ft MSL as determined by the applicant. To prevent water from flowing
into the powerhouse yard area from the switch yard and cooling tower yard,
earth berms surrounding critical portions of these areas will be provided as
shown on FSAR Figure 2.4.2-1.
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Doors where water could enter safety-related buildings are shown on Figure 2.4.2-3
of the FSAR. As shown on this figure, the Units 1 and 2 diesel generator build-
ings have concrete curbs at their entrances. Theve curbs have a top elevation
of 594.63 ft MSL. Because this is higher than the PMP level of 594.59 ft MSL,
the staff concludes that water from a PMP event will not enter either of the
diesel generator buildings. The applicant states that all doors entering the
Units 1 and 2 auxiliary building (electrical penetration rooms), outside dog-
houses, upperhead injection (UHI) buildings, and the auxiliary service building,
are equipped with automatic closures and security hardware. These doors are
accessible only by magnetic key and are continuously monitored in the security
control room. Therefore, in determining the amount of water that would enter
safety-related buildings during a PMP event, the applicant assumcd that all
doors would be closed and leakage into the buildings would only be through the
cracks under the doors. The applicant states that if water entered the build-
ings, it would spread across the floor and be intercepted by the floor drain
system to be routed to four floor drain sumps and a floor drain tank, all
located in the auxiliary building.

The staff has reviewed the applicant's analysis and agrees that because doors
to safety-related buildings are normally closed, only the small amount of water
that could leak under the closed doors during a PMP will enter safety-related
structures. The staff agrees with the estimates of volume and flow of water
that the applicant determined would leak into safety-related buildings. In
addition, the staff has determined that the floor drains shown in FSAR Fig-

ure 2.4.2-3 have the capability of intercepting all the water that leaks in
underneath the doors. Thus, the staff concludes that there would be no ponding
at grade level of 594.0 ft MSL inside safety-related buildings during a PMP
event.

The applicant conservatively assumed that there would be no pumping from the
floor drain sumps or from the floor drain tank. On this basis, the applicant
determined that there would be some ponding as follows:

Maximum Depth

Area of Ponding
Units 1 and 2 auxiliary feedwater pump room and shutiio.n 4 in.

panel room at el 543.0 ft MSL (outside pits)
Units 1 and 2 outside doghouse at el 577.0 ft MSL 3 in.

Units 1 and 2 UHI building at el 550.0 ft MSL 4 in.

Floor drain tank room at el 543.0 ft MSL 2 in.

Waste evaporator package room at el 537.0 ft MSL 3 ft-3 in.
Chemical drain tank and pump room at el 537.0 ft MSL 6 ft

Section 3.4.1 of this report contains a discussion related to the effects of
the resulting water levels from the PMP event on safety-related equipment.

The appliéant also considered the possibility of water entering safety-related
buildings through the turbine building. Because the turbine building is not a
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safety-related building, security hardware and procedures are not required to
maintain exterior entrances in a closed position. Thus, all the doors entering
the turbine building were conservatively assumed to be open during the entire
PMP event. As is the case with safety-related buildings, water that enters the
turbine building at an elevation of 594.0 ft MSL would spread across the floor
to be intercepted by the floor drain system and numerous large openings in the
floor slab to be routed to the basement level of the turbine building at eleva-
tion 568.0 ft MSL. Neglecting any pumping, the water would pond to a depth of
6 in. to an elevation of 568.5 ft MSL. A concrete barrier at this level with a
top elevation of 576.0 ft MSL would prevent water from entering safety- "elated
buildings through the turbine building.

The staff [.as reviewed the applicant's analysis and concludes that during a
PMP event water could pond to a level about 0.6 ft higher than some entrances
to some safety-related buildings. The staff further concludes that because
exterior doors will be normally closed, the amount of ponded water that would
enter would be limited to an amount that could be intercepted by the floor
drains. Thus, there will be no ponding in safety-related buildings at grade
level elevation of 594.0 ft MSL. Water intercepted by the flocr drains would
be routled to several sumps and a tank located at a lower level in the auxiliary
building. Conservatively assuming that the sumps and tank are not pumped out,
there would be some ponding in safety-related areas. However, as discussed

in Section 3.4.1 of this report, the ponded water would not affect the safety
of the plant.

The staff agrees that Lecause there is a concrete barrier between the turbine
building and safety-related areas, any water that enters the turbine building
will not affect these safety-related areas. Thus, the staff concludes that
the Catawba station meets the requirements of GDC-2 with respect to flooding
by intense local precipitation and Confirmatory Issue 1 is now resolved.

2.4.4 Cooling Water Supply
2.4.4.2 Emergency Cooling Water Supply

[n SSEP 1 the staff concluded that the standby nuclear service water (SNSW) pond
would not transfer heat to the atmosphere as efficiently as had been predicted by
the applicant so the maximum temperature would be higher than 95°F. The staff's
aralysis had predicted a maximum temperature of 98.4°F. By letter dated Octo-
ber 13, 1983, the applicant committed to requalify all affected safety-related
equipment at a temperature of at least 98.4°F. By letter dated March 13, 1984,
the applicant stated that affected equipment had been requalified at a tempera-
ture of 100°F. On this basis, the staff concludes that the SNSW pond meets the
suggested criteria of RG 1.27, "Ultimate Heat Sinks for Nuclear Power Plants,"
and its hydrologic and thermal performance meet the requirements of GDC 44.

In Section 9 of this report, the staff addresse. the requalification of the
affected equipment and finds it acceptable. Thus, Outstanding Issue 2 is
resolved.

2.5 Geology and Seismology

[n 1981 the staff requested technical assistance from the Los Alamos Scientific
Laboratories (LASL) to review the geology of the Catawba nuciear site and the
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potential for reservoir-induced seismicily (RIS) beneath Lake Wyle. The staff
has received the LASL final report, which was transmitted by letter from H. N.
Planner and C. A. Newton (LASL) to R. E. Jackson (NRC) November 17, 1983.
Although critical of the applicant's compilation of geologic structural data
for regions around the site and their lack of an interpretation of available
in-situ stress measurements in relation to structural orientations, LASL con-
cluded that the site was geologically acceptaole and meets the requirements
established by the NRC. LASL further concluded that the maximum RIS potential
falls below the design levels for Catawba. Therefore, the LASL report supports
the staff conclusions presented in Sections 2.5.1, 2.5.2, and 2.5.3 of the
Safety Evaluation Report.
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3 DESIGN CRITERIA - STRUCTURE, COMPONENTS, EQUIPMENT, AND SYSTEMS

3.4 Flood Level (Flood) Design

3.4.1 water Level (Flood) Design

In the SER, the staff stated that safety-related equipment was protected from
external flooding. Subsequently, the PMP level was changed. By letter dated
February 1, 1984, the applicant stated that no safety-related equipment will be
affected by the resulting water levels from the PMP event, which is discussed
in Section 2.4.3.2 of this report. The applicant also stated that the plant
can be safely shut down by established, normal shutdown procedures. The staff
has raviewed the applicant's submittal and finds it acceptable.

3.6 Protection Against Dynamic Effects Associated With Postulated Rupture of
Piping

3.6.2 Determination of Rupture Locations and Dynamic Effects Associated With
the Postulated Rupture of Piping

Introduction

As presented in Standard Review Plan (SRP) Section 3.6.2, the staff Branch
Technical Position (BTP) MEB 3-1 on pipe break postulation acknowledged that
pipe rupture is a rare event that may only occur undar unanticipated conditions
such as those that might be caused by possible design, constructicn, or opera-
tion errors, unanticipated loads, or unanticipated corrosive environments. The
BTP MEB 3-1 pipe break criteria were intended to utilize & technically practical
approach to ensure that an adequate level of protection had been provided to
satisfy the requirements of 10 CFR 50, Appendix A, General Design Criterion
(GDC) 4. Specific guidelines were developed in BTP MEB 3-1 to define explicitly
how the requirements of GDC 4 were to be implemented. The SRP guidelines in
BTP MEB 3-1 wer~ not intended to be absolute requirements but rather represent
viable approaches considered to be acceptable by the staff.

The SRP provides a well-defined basis for performing safety reviews of light
water reactors (LWRs). The uniform implementation of design guidelines in

BTP MEB 3-1 ensures that a consistent level of safety will be maintained during
the licensing process. Alternative criteria and deviations from the SRP are
acceptable provided an equivalent level of safety can be demonstrated. Accept-
able reasons for deviations from SRP guidelines include changes in emphasis of
specific guidelines as a result of new developments from operating experience
or plant-unique design features not considered when the SRP guidelines were
developed.

The SRP presents the most definitive basis available for specifying Nit's
design criteria and design guidelines for an acceptable level of safety for LWR
facility reviews. The SRP guidelines resulted from many years of experience
gained by the staff in establishing and using regulatory requirements in the
safety evaluation of nuclear facilities. The SRP is part of a continuing
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regulatory standards development activity that not only documents current
methods of review, but also provides a basis for an orderly modification of the
review process when the need arises to clarify the content, correct any errors,
or modify the guidelines as a result of technical advarcements or an accumula-
tion of operating experience. Proposals to modify the juidelines in the SRP
are considered for its impact on matters of major safety significance.

The staff has recently received a request from the applicant for the Catawba
Nuclear Station Unit 2 to consider an alternate approach to the existing guide-
lines in SRP Section 3.6.2 (BTP MEB 3-1), regarding the postulation of inter-
mediate pipe breaks. The applicant proposes to eliminate from design considera-
tions those breaks generally referred to as "arbitrary intermediate breaks."
Such breaks are defined as those break locations that, based on piping stress
analysis results, are below the stress and fatigue limits specified in

BTP MEB 3-1 but are selected to provide a minimum of two breaks between the
terminal ends of a piping system. The staff and the applicant agreed during
recent discussions that the elimination of the arbitrary intermediate breaks
offers considerable cost and radiation exposure benefits resulting from the
elimination of the structures associated with the protection against the
effects of pipe rupture.

In the early 1970s when the pipe break criteria in BTP MEB 3-1 were first
drafted, the advantages of maintaining low stress and usage factor limits were
clearly recognized, but it was also believed that equipment in close proximity
to the piping throughout its run might not be adequately designed for the
environmental consequences of a postulated pipe break if the break postulation
proceeded on a purely mechanistic basis using only high-stress and terminal-end
breaks. As the pipe break criteria were implemented by the industry, the impact
of the pipe break criteria became apparent on plant reliability and costs as
well as on plant safety. Although the overall criteria in BTP MEB 3-1 have
resuited in a viable method that ensures that adequate protection has been
provided to satisfy the requirements of GDC 4, it has become apparent that the
particular criterion requiring the postulation of arbitrary intermediate pipe
bireaks can be overly restrictive and result in an excessive number of pioe
rupture proteciion devices that do not provide a compensating level of safely.

At the time BTP MEB 3-1 criteria were drafted, high-energy leakage cracks wete
not being postulated. In Revision 1 to the SRP (July 1981), the concept of
using high-energy leakage cracks to mechanistically achisve the environment
desired for equipment qualification was introduced to cover areas that are
below the high-stress/fatigue-limit break criteria and that would otherwise not
be enveloped by a po::iulated break in a high energy line. The staff believes
that the proposal to eliminate arbitrary intermediate breaks not only retains
the essential design requirement of equipment qualification, but also improves
it because all safety-related equipment is to be qualified environmentally.
Furthermore, certain elements of construction that may lead to reduced reli-
ability are being eliminated.

Some requirements that have developed over the years as part of the licensing
process have resulted in additional safety margins that overlap the safety
margin provided in the pipe break criteria. For example, the criteria in
BTP MEB 3-1 include margins to account for the possibility of flaws that might
remain undetected in construction and to account for unanticipated piping
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steady-state vibratory loadings not readily determined in the design process.
However, inservice inspection requirements for the life of the plant to detect
flaws before they become critical and staff positions on the vibration moni-
toring of safety-related and high-energy piping systems during preoperational
testing, further reduce the potential for pipe failures occurring from these
causes.

Because of the recent interest expressed by the industry to eliminate the
arbitrary intermediate break criterion and, particularly, in response to the
detailed submittals provided by Duke for Catawba Unit 2, the staff has reviewed
the BTP MEB 3-1 pipe break criteria to determine where such changes may be made.

Applicant's Bases for the Elimination of Arbitrary Intermediate Breaks

In letters (H. B. Tucker (Duke) to H. R. Denton (NRC) November 18, 1983, and
February 15, March 1 and 8, 1984) the applicant presented his views on the
elimination of arbitrary intermediale breaks and the technical basis for his
proposal. The letters suggest a general consensus in the nuclear industry that
current knowledge and experience support the conclusicn that designing for the
arbitrary intermediate breaks is not justified. The reasons given for this
conclusion are discussed in the following paragraphs.

(1) Operating Experience Does Not Support Need for Criteria

Extensive operating experience in over 80 operating plants in the United States
and a number of similar plants overseas has not resulted in piping failures
that would support the need for protective features to mitigate the dynamic
effects of arbitrary intermediate breaks.

(2) Piping Stresses Well Below ASME Code Allowables

Arbitrary intermediate breaks are postulated at locations in the piping system
where pipe stresses are well below ASME Code allowables. In many cases the
stresses may be within a few percent of the stress levels at other points in
the same system. As a result, large numbers of protective features (e.g. pipe
whip restraints, jet impingement shields and deflectors) are provided for
specific break locations in piping systems.

(3) Arbitrary Intermediate Break Criteria Complicates Design Process

Designing for the two arbitrary intermediate breaks is a difficul!l process
because the location of the two highest stress points terds to change several
times because of the iterative process involved in the seismic design of piping
systems. Although SRP Section 3.6.2 provides criteria intended to reduce the
need to relocate intermediate break locations when the high stress points shift
as a result of piping reanalysis, in practice, these criteria provide little
relief because the responsibility rests on the aesigner to justify that not
postulating breaks at the relocatea high stress points will not result in a
reduction in safety. This requires extensive additional analyses of break/
target interactions for the relocated break points and could result in design,
fabrication, and installation of additional pipe whip restraints at the re-
located break points and the removal of previously installed restraints at
superseded break points. The early determination of exact break locations in
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the piping system is important to ensure
mitigate the consequences of a postulated break in an

that proper considerations

effective design process

and in a manner consistent with the safety significance involved.

(4) Substantial Cost Savings

The cost benefits to be realized from the elimination of the
mediate break locations center primarily on the elimination o

arbitrary inter-
f the associated

pipe whip restraints and other structural provisions required to mitigate the

dynamic consequences of these breaks.
capital costs for these restraints and
and construction stage: of the plant, there

Although a substantial reduction in
structures can be

are also significant operational

benefits to be realized over the 40-year life of the plant. The cost savings
for Catawba Unit 2 facility are shown in Table 3.1 of this report.

Table 3.1 Summary of benefits from the elimination of
arbitrary intermediate pipe breaks on Catawba
Nuclear Station Unit 2

Category

Penefit

Design, material, and erection costs
associated with 96 rupture devices

Relief of congestion, improving
access for operation and maintenance
of Unit 2 ($240,000*)

Reduction in piping heat loss at
whip restraint locations

Improvement in overall plant safety
(NUREG/CR-2136)

$4.4 million*

95 man-rem reduction in radiation
exposure over life

Not quantitatively assessed,
insulation can be installed on
piping at current locations of
arbitrary break pipe whip
restraints

Improvement in IS1 quality,
elimination of potential for
restricted thermal movement

*Current (1983) dollars

(5) Improved liservice Inspection

Access during plant operation for inservice inspection (1S1)
improved by eliminating the ccngestion created by these
devices and the supporting structural steel. In addition, access to welds can
be significantly improved and the need for restra
spection can be reduced. The need for hold points to inspect clearances between
piping and pipe whip restraints during initial heatup can be

int removal during weld in-

this critical startup phase for the restraints removed.
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realized in the design

activities can be
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eliminated during



(6) Reduction in Radiation Exposure

Repairs, maintenance, and decontamination operations could be more effective
if the dynamic protection devices needed for the arbitrary intermediate breaks
could be eliminated. Recovery from unusual plant conditions would be improved
by reducing the congestion in the plant. A significant reduction in man-rem
exposure can be realized through fewer hours spent in radiation areas.

(7) Improved Operational Efficiency

Because pipe whip restraints fit closely around the high-energy piping, the
piping insulation must often be cut back in these areas to avoid interferences,
thus creating convection gaps adjacent to the restraints. This creates an
overall increase in heat loss to the surrounding environment and is a majo-
contributor to the tendency for many containments to operate at temperatures
near limits of the Technical Specificacions. The elimination of pipe whip
restraints associated with arbitrary intermediate breaks would assist in con-
trolling the normal environmental temperatures and improve system operational
efficiency.

In addition, the applicant acknowledges the staff findings (NUREG/CR-2136)
that an excessive number of pipe whip restraints might result in an overall
reduction in plant safety when unanticipated restraint of piping thermal
expansion occurs ’s a result of possible construction errors.

Staff Evaluation of the Request to Consider the Elimination f Arbitrary Breaks

The technical bases for the elimination of the arbitrary intermediate break
criteria as discussed above provided many arguments supporting the applicant's
conclusion that the current SRP guidelines should be changed. However, it is
not apparent that a unilateral position by the utility concluding an uncondi-
tional deletion of the arbitrary intermediate break criteria can be justified
without a clear understanding of the safety implications that can resuit for
the various classes of high-energy piping systems involved. In this section,
the staff will discuss the bases behind the current arbitrary intermediate
break criteria from an ASME Code design standpoint and put into perspective the
uncertainty factors on which the need to postulate arbitrary intermediate breaks
should be evaluated. The staff further evaluates the acceptability of the
applicant's proposed deviation from SRP Section 3.6.2.

(1) Background

The staff position (BTP MEB 3-1) recognizes that pipe rupture is a rare event
that may only occur under unanticipated conditions such as those which might be
cauced by possible design, construction, or operation errors, unanticipated
Joads, or unanticipated corrosive environments. Furthermore, the staff recog-
nizes that on those rare occasions when piping failure does occur, the failure
is expected to occur at locations of high stress and fatigue such as at terminal
ends of piping systems and at local welded attachments to the piping wall. This
generalization does not cover situations in which stress corrosion cracking is
prevalent. Thus, the staff believes that pipe breaks should be postulated at
locations where there exists a relatively higher potential for failure that will
result in a practical level of protection. The preceding staff positions are
not new and are stated in SRP Section 3.6.2.
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The extension of the staff philosophy that a pipe break may only occur at high
stress and fatigue locations to the SRP guideline--which requires that two inter-
mediate breaks be postulated even when the piping stress is low--resulted from
the need to ensure that equipment Qualified for the environmental corsequences
of a postulated pipe break was provided over a greater portion of the high-
energy piping run.

The staff now proposes to dispense with arbitrary intermediate breaks as dis-
cussed above on the condition that ali equipment in the spaces traversed by the
fluid system lines, for which arbitrary intermediate breaks are being eliminated,
is qualified for the environmental (nondynamic) conditions that would result
from a nonmechanistic break with the greatest consequences on surrounding
equipment.

(2) ASME Code Class 1 Piping Systems

In accordance with BTP MER 3-1 (paragraph B.1.c.(1)), breaks in ASME Code
Class 1 piping should be postulated at the following locations in each piping
and branch run:

(a) at terminal ends;

(b) at intermediate locations where the maximum stress range as cal-
culated by Eq. (10) and either Eq. (12) or (13) of ASME Code
NB-3650 exceeds 2.4 Sm;

(c) at intermediate locations where the cumulative usage factor
exceeds 0.1,

(d) If two intermediate locations cannot be determined by (b) and
(c) above, two highest stress locations based on Eq. (10) should
be selected.

The arbitrary intermediate break criteria is stated in (d) above. It should be
noted that the request for alternative criteria does not propose to deviate
from the criteria in (a), (b), and (c) above.

Pipe breaks are to be postulated at terminal ends. Thus, the staff concern
regarding piping failures that have occurred at terminal ends will continue to
be evaluated for a postulated pipe break irrespective of the piping stresses.

Pipe breaks are to be postulated at intermediate locations where the maximum
stress range as calculated by Equation (10) and either Equation (12) or (13)
exceeds 2.4 Sm. The stress evaluation in Equation (10) represents a check of
the primary plus secondary stress range due to ranges of pressure, moments,
thermal gradients and combinations thereof. Equation (12) is intended to
prevent formation of plastic hinges in the piping system caused by only moments
due to thermal expansion and thermal anchor movements. Equation (13) represents
a limitation for primary plus secondary membrane plus bending stress intensity
excluding thermal bending and thermal expansion stresses, which is intended to
ensure that the K. factor (strain concentration factor) is conservative., The

K. factor was developed to compensate for absence of elastic shakedown when
primary plus secondary stresses exceed 3 Sm.
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With respect to piping stresses, the pipe break criteria were not intended to
imply that breaks will occur when the piping stress exceeded 2.4 Sm (80% of the
primary plus secondary stress limit). It is the staff's belief, however, that |
if a pipe break were *o occur (in one of those rare occasions), it is more
likely to occur at a piping location where there is the least margin to the
ultimate tensile strength.

Similarly, from a fatigue strength standpoint, the staff believes that a pipe
break is more likely to occur where the piping is expected to experience large
cyclic loadings. Although the staff concurs with the industry belief that a
cumulative usage factor of 0.1 is a relatively low limit, the uncertainties
involved in the design considerations with respect to the actual cyclic loadings
experienced by the piping tend to be greater than the uncertainties involved in
the design considerations used for the evaluation of primary and secondary
stresses in piping systems. The staff finds that the conservative fatigue con-
siderations in the current SRP guidelines provide an appropriate margin of
safety against uncertainties for those locations where fatigue failures are
likely to occur (e.g. at local welded attachments).

In its presentation to the ACRS on June 9, 1983, and in an October 5, 1983,
meeting between a group of pressurized water reactor (PWR) near-term operating
license utilities and the NRC staff, the staff indicated that the elimination
of arbitrary intermediate breaks was not to apply to piping systems in which
stress corrosion cracking, large unanticipated dynamic loads such as steam or
water hammer, or thermal fatigue in fluid mixing situations could be expected
to occur. In addition, the elimination of arbitrary intermediate breaks was to
have no effect on the requirement to environmentally qualify safety-related
equipment. In fact, this requirement was to be clarified to ensure positive
qualification requirements.

For Class 1 piping, a considerable amount of quality assurance in design,
analyses, fabrication, installation, examination, testing, and documentation

is provided, which ensures that the safety concerns associated with the uncer-
tainties discussed above are significantly reduced. On the basis of it: evalu-
ation of the design considerations given to Class 1 piping, the stress and
fatigue limits provided in BTP MEB 3-1 break criteria, and the relatively small
degree of uncertainty in the loadings, the staff finds that the need to postu-
late arbitrary intermediate pipe breaks in ASME Code Class 1 piping in which
large unanticipated dynamic loads, stress corrosion cracking, and thermal
fatigue such as in mixing situations are not present and in which all equipment
has been environmentally qualified is not compensated for by an increased level
of safety. In addition, systems may actually perform more reliably for the
life of the plant if the request to postulate arbitrary intermediate break
criteria for ASME Code Class 1 piping is eliminated.

The staff has concluded that these requirements are present for those ASME Code
Class 1 piping systems identified in the applicant's submittal letter of
November 18, 1983.

(3) ASME Code C.ass 2 and 3 Piping Systems

In accordance with BTP MEB 3-1 (paragraph B.1.c.(2)) breaks in ASME Code Class 2
and 3 piping should be postulated at the following locations:
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(a) at terminal ends

(b) at intermediate locations selected by one of the following
criteria:

(1) at each pipe fitting, welded attachment, and valve

(i) at each location where the stresses exceed 0.8 £1.2 Sh + SA)

but at not less than two separated locations chosen on the
basis of highest stress.

In its proposal the applicant has not proposed changing criterion (a) above.
Postulation of pipe breaks at terminal ends will not be eliminated in the
proposed SRP deviation for Class 2 and 3 piping systems. Breaks are required
to be postulatea at terminal ends irrespective of piping stresses.

The "arbitrary intermediate break criteria" is stated in (b)(ii) above where
breaks are to be postulated at intermediate locations where the stresses exceed
0.8 (1.2 Sh + SA) but "at not less than two separated locations chosen on the

basis of highest stress." The stress limit provided in the above pipe break
criterion represents the stress associated with 80% of the combined primary and
secondary stress limit. Thus, a break is required to be postulated where the
maximum stress range as calculated by the sum of Equation (9) and (10) of
NC/ND-3652 of the ASME Code, Section III, considering those loads and conditions
for which A and B stress levels have been specified in the system's design
specification (i.e. sustained loads, occasional loads, and thermal expansion)
including an operating-basis earthquake (OBE) event, exceeds 80% of the combined
primary and secondary stress limit. However, the Class 2 and 3 pipe break
criteria do not have a provision for the postulation of pipe breaks based on a
fatigue Timit because an explicit fatigue evaluation is not required in the

ASME Code for these classes of construction because of favorable service
experience and lower levels of operating cyclic stresses. For those Class 2
and 3 piping systems that experience a large number of stress cycles (e.g. main
steam and feedwater systems), the ASME Code has provisions to address these
types of loads. The rules governing considerations for welded attachments in
ASME Class 2 and 3 piping that do preclude fatigue failure are partially given
in paragraph NC/ND-3645 of the ASME Code. The Code states:

External and internal attachments to piping shall be designed so

as not to cause flattening of the pipe, excessive localized bending
stresses, or harmful thermal gradients in the pipe wall. It is
important that such attachments be designed to minimize stress
concentrations in applications where the number of stress cycles,
due either to pressure or thermal effect, is relatively large for
the expected life of the equipment.

Code rules governing the fatigue effects associated with general bending
stresses caused by thermal expansion are addressed in NC/ND-3611.2(e) and are
generally incorporated into the piping stress analyses in the form of an
allowable stress reduction factor,

Thus it can be concluded that when the piping designers have appropriately
considered the fatigue effects for Class 2 and 3 piping systems in accordance
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with NC/ND-3645, the likelihood of a fatigue failure in Class 2 and 3 piping
caused by unanticipated cyclic loadings can be significantly reduced.

On the basis of the staff's evaluation of the design considerations given to

Class 2 and 3 piping, the stress limits provided in the SRP break criterion,

and the degree of uncertainty in unanticipated loadings, the staff finds that

dispensing with arbitrary intermediate pipe breaks is justified for Class 2 and
3 piping in which stress corrosion cracking, large unanticipated dynamic loads,
or thermal fatigue in fluid mixing situations are not expected to occur pro-
vided (a) the piping designers have appropriately considered the effects of
local welded attachments per NC/ND-3645 and (b) all safety-related equipment

in the vicinity of Class 2 and 3 piping systems have been environmentally quali-
fied for the nondynamic effects of a nonmechanistic pipe break with the greatest
consequences on the equipment. The staff has concluded that the above described
requirements are present for those ASME Code Class 2 and 3 piping systems
identified in the applicant's letter dated November 18, 1983.

(4) Piping Systems Not Included in Proposal

For those piping systems, or portions thereof, that are not included in the
applicant's submittal (letter of November 18, 1983), the staff requires that
the existing guidelines in SRP Section 3.6.2 be met. However, should other
piping lines that are not specifically identified in the applicant's submittal
subsequently qualify for the conditions described above, the implementation of
the proposed elimination of the arbitrary intermediate break criteria may be
used, provided those additional piping lines are appropriately identified to
the staff,

(5) Conclusion

In conclusion, the applicant has proposed a deviation from the current guide-
lines of the SRP by requesting relief from pos-ulating arbitrary intermediate
pipe breaks in high-energy piping systems. The staff has evaluated the tech-
nical bases for the proposed deviation with respect to satisfying the require-
ments of GDC 4. Furthermore, the staff has considered the potential problems
identified in NUREG/CR-2136 that could impact overall plant reliability when
excessive pipe whip restraints are installed. On the basis of its review, the
staff finds that when those piping system conditions as stated above are met,
there is a sufficient basis for concluding that an adequate level of safety
exists to accept the proposed deviation. Thus, based on the piping systems
having satisfied the above conditions, the staff concludes that the pipe rupture
postulation and the associated effects are adequately considered in the design
of Catawba Unit 2 and, thus, the deviation from the SRP is acceptable.

3.7 Seismic Design

3.7.3 Seismic Subsystem Analysis

As indicated in SSER 1, the applicant has performed the soil-structure inter-
action (SSI) analysis of the above-ground storage tank for Unit 2 using "lumped-
parameter” (half-space) approach. It was further discussed in SSER 1 that the
current staff acceptance criteria require that the SSI analysis of seismic
Category I structures should include both the half-space and finite-boundary
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approaches. By a letter dated April 15, 1983, the applicant provided the
following information to indicate why additional SSI analysis based on the
finite-boundary approach is not required for this tank.

(1) The partially weathered rock supporting the above-ground storage tank
(Unit 2) is very rigid causing the tank to behave essentially as if the
base were fixed. (Comparison with the identical tank dynamic model run as
fixed base indicates a first mode frequency difference of less than 5%.)

(2) Because the tanks are supported above ground, embedment effects are
negligible.

(3) Soil column analysis (program SHAKE) of the actual site conditions indicates
very little variation in acceleration with depth (FSAR Figure 2.5.2-8B) in
the partially weathered rock supporting stratum,

(4) The nearest structure of consequence with respect to interaction is approx-
imately at a distance of four times the tank foundation radius. The depth
of the partially weathered rock supporting stratum is slightiy greater
than the radius of the tank foundation.

On the basis of the review of the above information, primarily because of
reasons identified in (1) and (2), the staff concludes that performing an addi-
tional SSI analysis using the finite-boundary approach will not have any impact
on the design of the Unit 2 above-ground storage tank and, therefore, the intent
of the staff's acceptance criteria on the S$SI analysis has been met. Confirma-
tory Issue 6, regarding the SSI analysis of the above-ground storage tank for
Unit 2, is now considered resolved.

3.9 Mechanical Systems and Components

3.9.3 ASME Code Class 1, 2, and 3 Components, Component Supports, and Core
Support Structures

3.9.3.2 Design and Installation of Pressure Relief Devices

As required by NUREG-0737, "Clarification of TMI Action Plan Requirements "
Item II.D.1, all pressurized-water-reactor (PWR) plant licensees and applicants
are required to demonstrate that their pressurizer safety valves (SV), power-
operated relief valves (PORVs), PORV block valves, and all associated discharge
piping will function adequately under conditions predicted for design-basis
transients and accidents. In respon-e to this requirement, the Electric Power
Research Institute (EPRI), on behalf of the PWR Owners Group, has completed a
full scale valve testing program and the Owners group has submitted these test
results to the NRC. Additionally, each PWR plant applicant for an OL was re-
quired to submit a report by fuel loading that would demonstrate the operability
of these valves and the associated piping.

On October 26, 1983, and February 3, 1983, Duke Power Company responded to this
requirement with a submittal that contains information from the EPRI valve test
program results that applies to Catawba Units 1 and 2. The submittal also ¢ ‘ates
that the safety and relief valve discharge piping and supports have been verified
to ensure functionability.
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The staff has not completed a detailed review of the applicant's submittals;
however, on the basis of its preliminary review, the staff finds that the
general approach of using the EPRI test results to demonstrate operability of
the safety valves, PORVs, and PORV block valves is acceptable. The applicant's
submittal notes that Catawba Units 1 and 2 use safety valves, PORVs, and PORV
block valves of essentially the same size and model that performed satisfac-
torily for test sequences considered representative or that bound conditions
that Catawba Units 1 and 2 valves could be exposed to.

On the basis of its preliminary review, the statf has concluded that the appli=
cant's general approach to responding to this TMI item is acceptable and pro-
vides adequate assurance that Catawba Units 1 and 2 reactor coolant system over-
pressure protection systems can adequately perform their intended functions for
the period during which the staff completes its detailed review. If the comple-
tion of the detailed review reveals that modifications or adjustments to safety
valves, PORVs, PORV block valves, or associated piping are needed to ensure that
all intended design margins are present, the staff will require that the appli-
cant make appropriate modifications.

3.9.6 Inservice Testing of Pumps and Valves

In the SER, the staff stated tnat the applicant had not yet submitted a program
for inservice testing of pumps and valves and, therefore, the staff had not
completed its review. The applicant has submitted by letter dated March 9,
1983, an inservice testing program for pumps and valves.

The applicant has stated that the preservice and inservice testing program
will meet the requirements of 10 CFR 50.55a(g), including the 1980 Edition of
the ASME Boiler and Pressure Vessel Code, Section XI through the Winter 1980
Addenda. The applicant requested relief from these Code requirements pursuant
to 10 CFR 50.55a(g)(5)(ii1) for certain pump and valve tests.

At this time, the staff has not completed its detailed review of the applicant's
submittal. However, the staff has evaluated the applicant's request for relief.
On the basis of its review, the staff finds that it is impractical within the
limitations of design, geumetry, and accessibility for the applicant to meet
certain of the ASME Code requirements. Imposition of these requirements would,
in the staff's view, result in hardships or unusual difficulties without a
compensating increase in the level of quality or safety. Therefore, pursuant
to 10 CFR 50.55a(g)(6)(i1), the staff believes that the relief that the appli-
cant has requested from the pump and valve testing requirements of the 1980
Edition of ASME Section XI through the Winter 1980 Addenda should be granted
for a period of no longer than 2 years from the date an operating license is
issued or until the staff's detailed review has been completed, whichever comes
first. The staff, therefore, will condition the license to reflect the above
discussion. If completion of the staff's review results in additional testing
requirements, the staff will require that the applicant comply with them.
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3.10 Seismic and Dynamic Qualification of Safety-Related Mechanical and
lectrical Equipment

3.10.1 Seismic and Dynamic Qualification

The staff's evaluation of the applicant's program for qualification of safety-
related electrical and mechanical equipment for seismic and dynamic loads con-
sists of (1) a determination of the acceptability of the procedures used, stand-
ards followed, and the completeness of the program in general and (2) an audit

of selected equipment items to develop the basis for staff judgment on the com-
pleteness and adequacy of the implementation of the entire seismic and dynamic
qualification program. The Seismic Qualification Review Team (SQRT) consists

of staff engineers and engineers from the Brookhaven National Laboratory (BNL).
The SQRT has reviewed the equipment dynamic qualification information in FSAR
Sections 3.9.2 and 3.10 and made a plant site visit March 13 through March 16,
1984, to determine the extent to which the qualification of equipment as
installed at Catawba Unit 1 meets the current licensing criteria described in

RGs 1.100 and 1.92, SRP Section 3.10, and Institute of Electrical and Electronics
Engineers (IEEE) Standard 344-1975. Conformance with these criteria is required
to satisfy the applicable portions of GOC 1, 2, 4, 14, and 30 of Appendix A to

10 CFR 50, Appendix B to 10 CFR 50, and Appendix A to 10 CFR 100. A representa-
tive cample of safety-related electrical and mechanical equipment, as well as
instrumentation, included in the nuclear steam supply systems (NS55s) and the
balance-of-plant (BOP) systems, was selected for audit at the Catawba Unit 1
plant site. The plant site visit consisted of field observations of the actual,
final equipment configuration and its installation. This was immediately followed
by the review at the applicant's engineering office in Charlotte, North Carolina,
of the correspcnding test and/or analysis documents, which the applicant main-
tains in his central files. Observation of the field installation of the equip-
ment is required to verify and validate equipment modeling used in the qualifi-
cation program.

The details of the audit and the staff's preliminary list of concerns expressed
for qualification of both the NSSS and the BOP equipment have been separately
documented by the SQRT as a trip report, transmitted to the applicant by letter
dated June 13, 1984. These concerns were communicated to the applicant during
the audit for his appropriate action. The applicant subsequently responded to
these concerns by providing evidence of additional qQualification and/or just-
ification of existing qualification in a letter dated April 18, 1984. On the
basis of the audit and review of the above-referenced applicant's response,
several plant-generic and -specific concerns relating to the seismic ana dynamic
qualification of equipment remain to be confirmed or resolved by the applicant
to establish acceptability of the program. The staff's findings are summarized
in Sections 3.10.1.1 and 3.10.1.2 of this report, and a summary of the staff's
evaluation of the applicant's program is provided in Section 3.10.1.3.

3.10.1.1 Generic Issues
fi fon of Acceleration Val for Pipe~Moun i n

In the referenced response (April 18, 1984), the applicant stated that his

QA procedures require the as-buflt piping analysis accelerations to be within
the specified qualification Timits. This response is inadequate to resolve the
fssue. The applicant should confirm that the analysis has indeed been performed
and the resulting accelerations are acceptable.
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Proper Modeling of Flexible Pipe-Mounted Equipment

In certain cases, for example, the upper head injection (UHI) valve qualifica-
tion reports indicate multiple natural frequencies below 33 Hz and the feed-
water isolation valve exhibits one flexible mode. Thus for flexible pipe
mounted equipment, the applicant should confirm that the as-built piping system
was modeled with the flexible equipment mass and dynamically analyzed, and the
resulting stress and acceleration values do not exceed the respective allowable
and qualification levels.

3.10.1.2 Equipment Specific Issues
Solid-State Protection System (Westinghouse Report WCAP-7817, Revision 0).

Ouring the audit, Westinghouse stated that they produce one, and only one, type
of solid-state protection system (S5P5), which was supplied to Catawba and the
same type was tested in the laboratory. This was not confirmed in the sub-
sequent response. A written confirmatory statement from Westinghouse is
necessary to demonstrate an auditable 1ink between the equipment installed in
the field and the specimen tested. Otherwise, establishment of a dynamic
similarity between the two will be required.

During the audit, test resonance frequencies and justification for acceptability
of the qualification for the frequency range, 25-33 Hz, was not presented by

the applicant. In the referenced response, Westinghouse mentioned the existence
of some test data in the missing frequency range. Identification of the perti-
nent test report by the applicant and a satisfactory evaluation by SQRT is
necessary to cluse out this item. The applicant should also document the
resonance frequencies because the testing was single-frequency type.

In response to the SQRT concern that complete test mounting details are not
included in the qualification report, the applicant responded by stating that
this information is available in SQRT forms. This response is not acceptable.
Test mounting details, therefore, should be completely defined and made part of
the qualification package.

During the audit, discrepancies were observed between test moeunting and field
mounting configuration. Nonmetallic insulating washer, used for field installa-
tion of the cabinet, introduces additional flexibility in the equipment and also
a gap with the mounting surface; consequently it deviates from the test mounting.
It is necessary that the applicant modify fieid mounting to match test mounting,
or justify the existing field mounting by additional tests.

an%rlfggal Charging Safety Injection P Motor (Pacific Report K-118-1,
evision

During the audit, the SQRT expressed concern regarding effects of operating bearing
pressure in the analysis. In the referenced response, Westinghouse mentioned

that an additional analysis has been performed by them after the audit to

address this issue. This additiona) analysis should be made available for the

SQRT review.
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Ir regard to the torsional natural frequency and whether a resonance condition
exists between the critical speed and the operating speed, Westinghouse simply
made reference to torsional fregquency calculations not presented during the
audit. It is necessary that these calculations be reviewed by SQRT to close
out this item.

RHR _Pump/Motor (McDonald Report ME-174)

The SQRT has questioned the stress calculations made for the particular area

at the nozzle-to-casing interface (e.g., elements 90 and 92 in the finite ele-
ment analysis contained in the report). Per Westinghouse's response, at least
one node point of element 92 is overstressed, and Westinghouse utilized a stress-
averaging method to reduce ihe resulting stress. Because element 92 is on the
"load path," this particular element should be separately investigated, and
further justification is necessary to demonstrate adequacy of the qualification
of the pump.

Because operating hydrodynamic bearing pressure was not included in the analysis
audited, it is necessary that a new analysis be conducted and the result
reviewed by the SQRT.

Finally, regarding the same comment on torsional natural frequency as for the
above mentioned centrifugal charging safety injection pump/motor, it is neces-
sary that the Westinghouse calculations be reviewed by the SQRT so that this
issue can be closed out.

Engineered Safeguards Test Cabinet (Westinghouse Report WCAP~7817, Supple-
ment 7)

The same comment regarding the discrepancies between test mounting and field
mounting configuration as in the case of the solid-state protection system applies.
It is necessary that the applicant modify field mounting to match test mounting,
or justify the existing field mounting by additional tests.

%%GO-Volt Essential Switchgear (Gould Report 33-50465 Addendum 11, September,
81)

During the audit, SQRT observed that the summary report prepared by Gould claims
no electrical malfunction during the test. However, page 1 of the Wyle Test
Report (the only page available) indicated chatter on certain relays and minor
problems with the circuit breakers. For a complete description of the malfunc-
tion, the report prepared by the Wyle Laboratory should be made available for
SQRT review and acceptance.

For the above mentioned anomalies, the applicant has subsequently provided a
Justification for acceptance. Acceptability of the justification will be
determined after staff review of the above Wyle Test Report.

During the audit, SQRT observed that the qualification of a 4-cubicle test
specimen was being extended to that of the 18-cubicle switchgear. The appli-
cant was then requested to address the torsional mode resulting from multiple
units and ensure that any additional unit does not use a ccmmcn enclosure wall.
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In response to this issue, the applicant/vendor simply made reference to a new
test report not presented during the audit. It is necessary that this report
be made available for SQRT review.

It was also found, during the audit, that qualification documentation for power
resistors and certain relays was not complete (ITE Report R-09161-CI, dated

May 27, 1975). To close out this issue, it is necessary that a complete descrip-
tion of the test procedures and test results be presented in an auditable

manner and further reviewed by the SQRT.

Main Control Boards (Duke Specification CNS-1393.00-00-0002, Revision 3)

Qualification of the main control board utilized a combination of test and
analysit method. In the finite element method of analysis, however, the device
mounting locations on the enclosure panel were not properly included in the
pane] mode)l. As a result, stresses and required response spectrum at these
locations may not have been adequately predicted by the existing analysis.
Clarification of its adequacy should, therefore, be demonstrated by the appli-
cant. In addition, while comparison of the mode shapes between the in-situ
test results and the analysis, including the corresponding parametric studies,
were performed by the applicant, they were not properly documented.

In the referenced response, the applicant stated that a revision to the existing
gqualification documentation addressing the above SQRT concerns was being made.
Evidence of completion of such revision wi'l enable SQRT to close out the

issues.

The SQRT also requested the applicant, during the audit, to perform an as-built
weld survey for the mounting channel and to demonstrate that the welding is in
compliance with the support conditions assumed in the analysis.

In the referenced response, the applicant stated that the weld survey was in
progress. The results, when they become available, should be subject to further

SQRT review.

Pressurizer PORV (Control Component Report 18789-1 and 2)

Information regarding operability of the actuator and its e'ectrical accessories
under dynamic seismic load conditions was not presented for SQRT review during
the audit. Demonstration of the operability by the applicant is necessary to
close out this issue.

18-Inch Feedwaiar Isolation Valve/Actuator (Borg-Warner Report NSR-74040,
dated August 25, 1978)

The SQRT has questioned the effect of waterhammer load on the valve design.
In response, the applicant/vendor stated that the waterhammer load is not
appreciable. To close out this issue, it is necessary that pertinent load
calculations be reviewed by the SQRT to determine that it is indeed not

appreciable.
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Containment Return Air Isolation Damper Operators (Wyle Report 43979-1,
Revision A)

Since the operator was qualified with 1/3-rated torque, the SQRT has requested
the applicant to demonstrate that this torque is adequate to operate the damper.
The SQRT has also requested demonstration of structural adequacy of the mounting
bracket, as well as documentation of the test mounting bolts and their compari-
son with the field instaliation bolts.

In the referenced response, the applicant scated that they were in the process
of obtaining additional qualification to address these issues. The additional
information should be subjected to further SQRT review when available.

Motor Operators (ITT Report 721.77.095, dated March 14, 1977)

The SQRT revealed that the motor operator qualification requires the operator
to be in the upright position, although the operator inspected during the audit
was mounted horizontal. To resulve this discrepancy, the applicant in the
referenced response, simply made reference to a new report they have recently
obtained to qualify the horizonta) installation. It is necessary that this
report be made available for SQRT review and acceptance.

3.10.1.3 Summary

On the basis of its review of the qualification documents, site inspection and
interpretation provided by the applicant during the audit, and the applicant's
April 18, 1984, submittal, the staff concludes that the applicant's equipment
seismic and dynamic qualiiication program is well defined and substantially
implemented. The exceptions are these items which remain to be either clar-
ified or resolved, as indicated in Section 3.10.1.1 for generic items and
Section 3.10.1.2 for equipment-specific items. In view of the nature of the
open items and the preliminary responses provided by the applicant, it is the
judgment of the staff that the plant can be permitted to go beyond initia)
criticality if the generic items are completely resolved and that all the
safety-related equipment of the entire plant have gone through the required
seismic and dynamic qualification. 1In addition, all the above equipment-
specific items will have to be completely resolved before the plant can exceed
5% power operation.

3.10.2 Operability Qualification of Pumps and Valves

To ensure that the applicant has provided an adequéee program for qualifying
safety-related pumps and valvos to operate under normal and accident condi-
tions, the staff performed a two-step review. The first step was a review of
FSAR Section 3.9.3.2 for the description of the applicant's pump and valve
operability assurance program. This information was compared with SRP Sec-
tion 3,10. The information provided in the FSAR, however, is general in nature
and not sufficient by itself to provide confidence in the adequacy of the
applicant's overall program for pump and valve operability qualification. To
provide this confidence, the Pump and Valve Operability Review Team (PVORT), in
addition to reviewing the FSAR, cunducted an onsite audit of a small representa-
tive sample of safety-related pumps and valves and supporting documentation.
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The onsite audit included a plant inspection of the as-built configuration anrd
installation of the equipment, a discussion of the normal and accident and
postaccident conditions under which the equipment and systems must operate, and
a review of the qualification documentation (status reports, test reports,
specifications, etc.).

The two-step review was performed to determine the extent to which the qualifi-
cation of equipment, as installed, meets the current licensing criteria in SRP
Section 3.10. Conformance with these criteria provides an acceptable way of
meeting the applicable portions of GDC 1, 2, 4, 14, and 30 as well as Appendix B
to 10 CFR 50.

The onsite audit for Catawba Unit 1 was performed March 1316, 1984. A walk-
down was conducted to observe the as-built configuration of the selected equip-
ment and to check for areas of deficient qualification. Whenever possible, the
plant engineers described the features and operating procedures unique to the
equipment. A representative sample of three pumps and eight valves was chosen
for the review. One of the valves was a "surprise selection” that was chosen
to evaluate document retrieval and the completeness of the applicant's central
files. The sample included both NSS5 and BOP equipment. The qualification
Aocuments were examined at the Duke Power Co., Charlotte, North Carolina,
otfice, where the applicant maintains his central files. Document packages
contsining addenda to generic specifications, such as specific information on
valves and pumps and test data, were kept at the Catawba site. These data were
readily available to the staff upon request.

During the PVORT review, a number of concerns were raised. All of the major
specific concerns were satisfactorily resolved by the applicant during the
audit who either supplied additional information or demonstrated that the
appropriate commitments are already addressed by administrative controls.
Accordingly, no additional Catawba (PVORT) onsite followup visits are antici~
pated by the staff for this audit. The following discussion indicates the
manner by which the applicant addressed generic and specific issues at the

Catawba planis.

In preparaticn for the PVORT audit, the staff reviewed Catawba FSAR Section
3.9.3.2 and the master list of seismic Category I equipment. The applicant
provided sufficient information in these documents to allow the staftf to con-
duct the onsite audit. Discussions with plant personnel during the audit
further enhanced the staff's understanding of the equipment's functions and
qualification program.

The ut’lity staff briefly described the maintenance and quality assurance pre-
operational testing program. The execution of this program satisfactorily
addressed the concern of the operational status of plant equipment. Many
preoperational tests have already been completed, and preoperational testing
was in progress during this audit,

The staff noted that for some components, environmental qualification reports
were stil]l being prepared and organizational maintenance instruction manuals
were not completed. The applicant, however, demonstrated overall accountability
by committing appropriate personne! to resolve these concerns.
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The staff observeu the occasisnal inaccessibility or lack of clarity concerning
the serial numbers of an irstallec component. This was due in large measuce to
the insulation put over a valve body, thereby covering its identification tag.
The staff noted, how:ver, tihat the component documentation did fdentify the
installed component's serial nuiber, and a procedure was in place to update
component identificition as required.

One generic concern involved the in-service testing requirements for supporting
components, which are themse)lves safety related, to the front-line safety-
related components. In the particular case, pit sump pump 1A (which is part of
the 1iquid radwaste system and is designed to preclude flooding of the auxiliary
feedwater pump) for motor-driven asuxiliary feedwater pump 1A has no in-service
testing requirements. The applirant's position is that because the pit sump
pump is not required to operate to mitigate the consequences cf an accident or
to perform a specific function in shutting down a reactor, no mandatory in-
service tests are required. The redundancy of the two motor-driven pumns and
one turbine auxiliary feedwater pump is another factor in favor of the appli-
cant's position. The taff refe red to ASME Code, Section XI, 1980, IwP-1000,
for in-service testing of ~uclear power plant composents, and noted that

Class 1, 2, and 3 pumps that are supplied with emerjency power solely for
operating convenience may be excluded from in-service testing requirements.

The app'icant indicated that the manufacturer's recommendations, along with his
experience with sump pumps at other fac'lities (both nuclear and fossil) wil
be used in implementing a maintenance and testing program. The applicant has
demonstrated overal accountability for this concern.

The applicant's specifications considared load combinations for equipment design
In the fo'lowing way. A seismic design guide was provided in either the orig-
inal purchase specification or in a subsequent addendum. The guide indicated
that the stresses resulting from norma) design, deadweight, and seismic loads
are to be combined and compared wi!th the allowable values. The normal design
pressure (ar! temperature) was obtained from the valve 1ist or directly from
the pump dasign spacification in the case of pumps. The applicant specified
the expected seismic and nozzle loads in the purchase specification, and the
manufacturer proviced the deadweigiit of the component.

Another gener'c concern raised was the operation of both pumps and valves at
reduced grid systsm voltages. Although the applicant's motor specifications
did not specifi-ally fdentify any such requirement, the specifications did
retfer to the Nationa) € ectrical Manufacturers Association NEMA-MG~1 specifi-
cation, "Motors and Generators," which requires ac motors to operate success-
fully under running conditions at rated load with a voltage variation of plus
or minus 10% of rated voltage. Therefore, the staff finds that the applicant
has satisfactorily adaressed this concern,

The utility staff described the manufacturing/quality control program of tracking
the plant's operational state. The execution of this program satisfactorily
addracsed the concern of the operational status of plant equipment. Addition~
iy, a biief description of a recently inftiated effort, whareby engineers
kncwledgeable about pumps and va'ves reevaluated their component-to-operator
toveue reauirements, was presented. The torques provided were reassessed to
eLsure an adequate and safe match of motor/air drivers with thefr respective
pumps/valves. [he staff was impressed with this applicant-initiated effort

with regard to the operational status of the plant equipment.
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The equipment qualification personnel for Catawba are dealing with the equip-
ment qualification issue in a very positive manner. The staff has reached this
conclusion because the applicant has, with a high percentage of completeness
(1) provided adequate documentation to demonstrate qualification of safety-
related pumps and valves, (2) established administrative programs to determine,
monitor, and maintain equipment operability for the lifetime of the plant,

(3) demonstrated an adequate central file system by the timely retrieval of
information requested by the staff during the audit, (4) corresponded with
equipment suppliers to discuss and evaluate details of construction, test
procedures, and plant operation and (5) demonstrated overall accountability by
committing the appropriate personnel to implement these programs.

Generic Findings

There remains a small percentage of component accessories, such as solenoid
valves, whose qualification programs at the time of the PVORT audit were not
complete or approved by the applicant. The staff requests that the applicant
submit for staff approval documentary confirmation that will verify that all
safety-related equipment has been qualified and that as-built conditions and
loads (e.g., nozzle loads) agree with those loads specified in the design and

purchase specifications.

Specific Concern

A number of minor concerns, noted during the Catawba walkdown, were satisfac-
torily resolved during the audit. Many of these issues were satisfactorily
addressed by administrative controls already in effect. The "VORT made a
check of the applicant's documentation system by requesting on short notice
and reviewing in detai) the appropriate specifications, certificates of con-
formance, test reports, an. related document controls. The following examples
f1lustrate the manner by which the applicant satisfactorily addressed specific
concerns at the Catawba plant.

(1) Auxiliary Feedwater Pump 1A (Part Number CNIMCAPUOO1) and Its Electric
Motor Driver (5.0.79F55430)

A PVORT concern about margins of safety for in-service maintenance checks
of vibration levels, flow rates, clearances, and so forth was addressed.
The applicant's in-service test program for pumps specified that an alert
range and a required action range be established for these concerns in
accordance with the suggested tolerances from the normal range in ASME
Code, Section XI. An analysis was performed to confirm shaft clearances
and tolerances for a combined seismic and dynamic load condition, including

startup torque.

A concern about low-voltage motor operation was resolved when data were
produced showing motor operation at 80% normal voltage, with no motor
stall,

Therefore, the applicant has satisfactorily completed the operability
qualification requirements for this pump.
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(2) Auxiliary Feedwaler System (Discharge) 4-in. Swing Check Valve {Part Number
1CA037)

The staff was concerned sbout the valve disc impact loads on the valve's
internal parts, i.e., valve pin, seat, disc stud, nut, and so forth. It
was shown that the valve manu“acturer, Borg-Warner, had initiated an
investigation concerning tais subject. The resvits of this investigation
led to a valve medification whereby a seal weld was added arcund the
stud/disc interface and the stud/clapper nut interface. The applicant was
asked to retrieve a Certificate of Conformance and a data sheet showing
hydrostatic shel! and seat leakage results. This request was quickly ful-
filled with documentation from the Catawba site document package files.
Therefore, the opplicant has satisfactorily completed the operability
qualification requirements for this valve.

(3) Motor-Driven Auxilizry Feedwater Pump Pit Sump Pump 14 (S/N NSP0012£8)
and Motor (S/N 1YF-382457)

The vertical pump was not fui,y assembled when it was observed during the
inspection at the plant site. The pump itself was not visible because it
is mounted to the underside of a steel plate covering the sump, and the
motor was not in place. Thus, it was not possible to check serial
numbers. The applicant stated that, during the initia! run, the motor
experienced vibratior problems and was, therefore, returned to the manu-
facturer for either repair or replacement. The compone:* will be
retested, and its acceptability will be documented in conformance with
the project quality control procedures. The applicant also indicated
that the problem was not generic in nature but an individual ccse. As ex-
plained above, a quesiion arose about the in-service testing to be
Jerformed. The pump's function is to preclude floodin of the auxiliary
feecwater pump <o that even during operaticn of the latter, the sump pump
is on standby. The applicant's experience with the sump pump and the
pump manufacturer's recommencations are baing applied in establishing a
satisfactory test and maintenance program.

The frequency analysis indiceied that a sefsmic support is necessary for
the first critical frequency to exceed 31 Hz. The pronay input stresses
(seismic, nozzle, nourmal design, ancd deadweight loads) were considered in
the analysis. The analysis considered the identical size and type of
pump and motor.

The hydrostatic test results showing satisfactory completion were pro-
vided on demand, 2s was an acceptable pump performance curve. There were
no deviations from the specifications. The pump uses filtered discharge
water for bearing lubrication, and the thrust bearings sre self-contained
by packing with grease. Aging of components will be adcressed in the
applicant's ongoing environmental qualification program.

Therefore, the applicant has satisfied the operability qualification
requirements for this pump.
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(4)

(5)

Reactor Coolant System Pressurizer Power Air Operated Relief Valve (Part
Number 1NC32B)

The staff noted that this valve required substantial redesign and testing
because of problems uncovered at the McGuire nuclear facility. The staff
was concerned about this requalification effort and asked to see data
sheets associated with this retesting. These sheets were retrieved
within hours from the Catawba files' respective data package for staff
review. The testing requirements were developed by Electric Power
Research Institute on the basis of fuactional and operational testing
done at the Duke Power Company's Marshall plant (February 5-6, 1980, and
July-August, 1980, respectively) and the two-phase testing performed at
Wylie Laboratories (June 17-July 2, 1981). Verbal confirmation of the
certificates of conformance to specification requirements was made. The
staff noted that for two solenoid valves (valcor Model V70900-3C1), which
are safety-related functional accessories, the qualification package was
not yet approved by the applicant. The PVORT was assured that this would
be signed off before fuel loading. Another specific concern was the
valve packages' 19-Hz fundamental frequency. The applicant's representa-
tive explained that a detailec modeling analysis was performed that con-
sidered the valves' 19-Hz natural frequency. This analysis determined
that the valve is acceptable regarding operability in its current
location.

Subject to confirmation that all safety-related component qualification
reports will be completed and approved, this concern is satisfactorily
resolved.

Residual Heat Removal Pump 1A (S/N 077645) and Motor (S/N 76F60009-15-78)

The applicant stated that the qualified 1ife of the vertically installed
pump assembly is 40 years but that of the motor is only 5 years. The
staff questioned whether this meant that the motor would be changed every
4 years (plus allowance for 1 year of postaccident operation). The appli-
cant, represented by Westinghouse, replied that the 5-year figure was
based on a Westinghouse report entitled "Environmental Qualification of
Class 1E Motors for Nuclear Out of Containment Use," March 1976, which

as its name implies is oriented toward environmental qualification as
opposed to pump and valve operability. Because the pump will be
subjected to periodic in-service testing with measurement of appropriate
parameters, such as motor inculation resistance, the staff decided that
this concern was adequately addressed by the applicant.

Another issue raised by the staff was to what extent pump performance
would be degraded if system grid voltage dropped to 10% below normal.

The applicant stated that if this situation persisted for a period cf 10
min, the emergency diesel-generators would automatically begin opera-
tion. It was also determined that the motor was designed in accordance
with NEMA MG-1, which requires that the motor deliver rated power at 10%
reduced voltage. This subject has been discussed in the generic concerns.

With respect to aging, the applicant stated that the shaft seals contain
asbestos, which has heen shown to be insusceptible to radiation. The
motor's qualified life of 5 years is primarily limited by the thermo-
elastic epoxy that is used for insulation.
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Therefore, the applicant has satisfactorily completed the operability
qualification requirements for this component.

(6) 12-in. Residual Heat Ramoval Isolation Gate Valve (Tag No. IND-001B) and
Electric Actuator (S/N B3496/83)

For this valve, the required torque was given as 1,540 ft-1b, while the
design torque, at which the torque switch is set, is 1,550 ft-1b. The
applicant explained that the apparently low torque margin is misieading
ecause that setting pertains to opening the normally closed valve at the
system design pressure of 2,485 psig. In actuality, the valve wculd (and
should) only be opened Guring cooldown to cold shutdown conditions begin-
ning at a pressure of 400 psig, at which point the required torque is
much lower,

At the PVORT staff's request, the applicant produced a complete test
report that included backseat leakage, hydrostatic shell and stuffing box
leakage, hydrostatic seat leakage, closure time, and so forth.

Because the valve may be subjected to full-flow conditions for as long as
1 year, erosion of the valve seats could be of concern under some circum-
stances. Test results provided by the applicant show satisfactory per-
formance at velocities up to 15 ft/sec. Another concein was that opera-
bility qualification should be demonstrated for the following conditions:

(a) The valve opens and remains open during an extended cold shutdown
(b) The valve remains closed during normal plant operation.
This operability has been demonstrated.

Therefore, the applicant has saLisfactorily completed the operability
qualification requirements for this valve.

(7) Ice Condenser Refrigeration System (Containment Isolation) 4-in. Gate
Valve (Part Number INF234A) and Its Mode) A-53B Air Actuator

The staff noted that the valve's serial number was not visible. The
applicant was asked to keep updated serial numbers visible. The staff

was concerned about a substitute valve wedge and body used in the qualifi-
cation program unit. The applicant explained that the manufacturer had
replaced these parts with identical ones with respect to dimensions, mate-
rials, tolerances, and finishes. The repiacement parts had not gone
through an expensive nondestructive test program, but they were similar
to ones that had. Although the staff did not particularly agree with

this approach, it found no reason to reject the gualification testing.

Another concern was that testing for this valve was done at ambient
conditions, although the valves' glycol/water operation is at -5° to

2°F. The applicant furnished data that indicated that the effect of the
nil ductility transition temperature on wedge/seat brittleness was
addressed, as were the effects of Tow temperature on internal leakage. A
consultant investigated these concerns and found that there was no problem
associated with the transitiona)l temperature. For this particular valve,
preoperational testing will include flow interruption stroke time tests.
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The staff also noted that a safety-related solenoid valve, Valcor Model
V70900-21-3, was qualified by similarity to a not so similar Mode)
V52600-5291-2 valve. The applicant has already initiated a valve-specific
(V70900-21-3) new gqualification effort, and successful testing was done

at Valcor. The test report is expected to be delivered shortly to the
applicant and will be approved before fuel loading. A statement to this
effect will be forwarded to the staff.

Subject to the applicant's confirmation that all safety-related component
qualification reports are completed and approved, this concern is resolved.

(8) Main Steam System 34-in. Globe Valve Assembly (Containment Isolation)
(Part Number 1SM007) and Air Operator (S/N 4-1300)

The staff noted that this valve's instruction manual and maintenance pro-
cedures were currently being reviewed as part of the preparation of a
forma' draft for the ongoing maintenance program. A comprehensive quali-
fication program was evidenced by the available documentation. A staff
request for verification that the hydrostatic shell and internal leakage
test data were with this valve's document package at the plant site was
quickly complied with. The data sheet was approved by the applicant.

Iherefore, the applicant has satisfied the operability qualification
requirements for this valve.

(9) 8-in. Containment Spray Header Discharge Isolation Gate Valve (Tag No.
INS-00128) and Motor Operator (S/N A3157A8)

In case of an accident that required containment spray operation, this
valve would be required to open only once. Reclosure would not be

necessary.

The applicant did not provide the component test results for the hydro-
static, seat leakage, stroke time tests, and so forth at the time of the
audit because such documents were located at the plant site (Catawba)
which was a distance away from the audit site at the applicant's head-
quarters. To expedite the audit, the staff agreed to accept the retriev-
al of the test results for several of the other audited components as
representative of document availability for all safety-related components.

The applicant's specifications did prope .y specify that the hydrostatic
tests were to be performed before seat leakage tests, and the seismic and
dynamic load combinations were in accordance with the generic findings
previously mentioned. There were no deviations from the specifications.
The torque switch setting (90 ft-1b) is adequate and is within a reason-
able range of the design torque (8 ft-ib). Aging of valve and actuator
components will be addressed cn the basis of in-service testing results.
The staff noted that the compiete assembly of valve and motor was quali-
fied by type test on 4-in. and 12-in. gate valves of 1,500-1b. class
design as opposed to the 8-in., 300-1b valves in actual use. The appli-
cant, however, provided a letter from the manufacturer, Westinghouse,
which certified that the valve in use has been properly qualified by the

type test performed.
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Therefore, the applicant has satisfactorily completed the operability
qualification requirements for this valve

10-in. Safety Injection System Accumulator Tank 1C Discharce Isolation
Gate Valve (Tag No. INIO76A) and Motor Operator (S/N 249636)

This is a normally open valve that is only closed during normal plant
cooldowns when the reactor coolant system pressure conditions must be
brought below 700 psig In the event of a large loss-of-coolant acci-
dent, the valve must remain pen or, 1f closed, must be signaled to open
by the safety injection actuation signal.

As in Item 9 (containment spray header discharge isolation gate valve
(tag no. 1INS-0012B)), the applicant did not provide test results at the
time of the audit The applicant's specifications for this component
were identical to those for the containment spray valve, except for the
system and environmental design differences, which were due to the loca-
tion of this valve inside the containment. The staff found that the
hydrostatic and seat leakage tests were properly specified along with the
seismic and dynamic load combinations There also were no deviations
from the specifications The torque switch setting (3,100 ft-1b) pro-
vides adequate margin and is within a reasonable range of the design
torque (2,717 ft-1b).

As before, aging of valve and actuator components wil) be addressed by
means of the in-service test results The complete assembly of valve and
motor was qualified by the same type tests as those of the 4-in. and
12=in., 1,500-1b gate valves used for the containment spray valve qualifi-
cation The valve in question is a 10-in., 1,500-1b valve

Therefore, the applicant has satisfactorily compieted the operability
qualification requirements for this valve

42-in. Nuclear Service Water System Header Butterfly Valve (Tag No.
IRNO63A) and Motor Actuator (S/N 243617)

This component was picked on the spot as part of the "“surprise selection"
previously discussed to determine the applicant's ability to retrieve
documents and to ascertain the completeness of the central files The
applicant was able to provide appropriate documentation such as a test
procecure report for static deflection testing, qualification, seismic
Ind frequency analyses, and purchase specification requirements. All of
this documentation was signed and approved by the applicant. Within the
limited scope of this review, the applicant satisfactorily completed the
operability qualification requirements for thic valve

Conclusion

On the basis of the results of the site review performed at Catawba on

March 13-16, 1984, and the subsequent submittals by the applicant to resolve

1ssues identified from the site review, the staff concludes that an appropri-

ate pump and valve operability qualification program has been defined. The

continuous implementation of this overall program should provide adequate
assurance that the safety-related functions will be performed as needed.
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The staff finds that the Catawba pump and valve operability assurance program
is acceptable. The applicant should confirm, before initial criticality, that
all outstanding qualification programs for safety-related components and
accessories have been completed and reflect the latest design parameters and
loads (as-built conaitions and loads versus initial purchase and design condi~

tions and loads).

This audit required specific qualification confirmations of the Valcor safety-
related solenoid valves, Models V70900-301 and V70900-21-3, as discussed under
“Specific Concerns," in Items 4 and 7, respectively.
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4 REACTOR

4.2 Fuel System Design

Control Material Leaching

In a submittal dated May 16, 1983, the applicant stated that: “"After refueling,
prior tn startup, control rod worth measurements are performed on the control
and shutdown banks. Greater than expected worth loss would be detected by this
surveillance." The applicant indicated that the intent of his submittal is

that the control rod worth measurements will be performed on all of the control
and shutdown banks.

On the basis of its review, the staff concludes that the applicant's fuel system
design has met all the requirements of the applicable regulations, regulatory
guides, and current regulatory positions. The staff finds this acceptable and
concludes that License Condition 4 is resolved.

4.4 Thermal-Hydraulic Design

4.4.1 Departure From Nucleate Boiling

In the SER, the staff concluded that the thermal-hydraulic design methodology
used by the applicant is acceptable; however, the acceptability of the Catawba
design for the departure from nucleate boiling ratio (DNBR) limit required
further review. The staff review is now complete and is summarized below.

In a letter dated January 19, 1983, the applicant provided information regarding
the nominal value, uncertainty, sensitivity factor and its applicability range
of each parameter associated with the improved thermal design procedure (ITDP),
and the final design DNBR limit . The nominal values and the sensitivity values
of the ITDP parameters are the same as those described in WCAP-9500 except for
the DNBR/power sensitivity values for the typical cell and the thimble cell
which reflect a finding that the vaiues in WCAP-9500 are reversed. The uncer-
tainty values and the applicability ranges of the ITDP parameters are also the
same as those of WCAP-9500 except for the Catawba plant-specific values. In a
letter dated December 2, 1982, the applicant provided the naasurement uncer-
tainty valuec for the pressurizer pressure, reactor coolant temperature, reactor
power, and reactor coolant system (RCS) flow rate. A detailed measurement com-
ponent uncertainty breakdown of these parameters and the statistical method of
combining these component uncertainties are also providec. The staff has found
that the uncertainty values for the pressurizer pressure, reactor coolant tem-
peratures, and core power are acceptable, but the RCS flow measurement uncer-
tainty should be 2.2% compared to 2% described in the report (this will be
addressed in Sectior 4.4.3.3). Based on these parameter uncertainty values and
the DNBR limit of 1.17 for the WRB-1 CHF correlation, the staff audit calcu-
lation confirms that the final ITDP design DNBR limits of 1.337 and 1.318,
respectively, for the typical and thimble cells as reported in the submittal

of January 19, 1983, are correct. These values are different from the values
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of 1.33 and 1.31, respectively, for the typical and thimble cells described in
the FSAR and, therefore, changes should be made to the FSAR to reflect the cor-
rect design DNBR limits of 1.34 and 1.32 for the typical and the thimble cells,
respectively, which are valid for the RCS flow measurement uncertainty up to
2.6%. Since the Catawba design analysis is performed using the plani-specific
ONBR limits of 1.49 and 1.47, respectively, for the typical and the thimble
cells, there are stil] 10.1% and 10.2% thermal margins available for the typical
cell and thimble cell, respectively, to compensate for other uncertainties such
as rod bowing.

4.4.2 Fuel Rod Bowing

In the SER, the staff identified a rod bow penaliy, of less than 6% DNBR calcu-
lated with the approve+ method described in WCAP-8691, Revision 1. Because there
are thermal margins of 10.1 and 10.2%, respectively, for the typical and thimble
cells, these margins are more than e€nough to compensate for the rod bow penalty.
The staff will ensure that the available thermal margins and the rod bow penalty
being compensated be incorporated in the Technical Specifications bases to avoid
multiple use of the thermal margins.

4.4.3 Instrumentation
4.4.3.1 Loose-Parts Monitoring System

In the SER on the loose-parts monitoring system (LPMS), the staff required the
applicant to confirm that all the LPMS channels associated with a natural col-
lection region be physically separated in accordance with Regulatory Guide

(RG) 1.133, Revision 1, and to commit to provide, before power operation, a
final design report. The applicant in a letter dated July 26, 1983, provided

a revision to the FSAR. The FSAR revision indicates that Duke will install an
additional monitoring channe! on each of the 4 steam generators so that the
LPMS will have a total of 12 channels and sensor transducers. Two transducers
are located diametrically opposed to each other in each natural collection
region, i.e., two transducers on the reactor vessel lower head, two on the
reactor vessel upper head, and two on the lower head of each steam generator.
The additional channels, i.e., sensors, prcamplifiers, cables and penetrations,
will be physically separated from the existing steam generator LPMS channels.
Redundant channels associated with other natural collection regions, i.e., the
lower and upper heads of the reactor vessel, will also meet the same separation
criteria. In addition, the FSAR revision states that a final design report
will be provided on the same schedule as the startup report and will contain

a description of the system, a description of applicable station procedures
(including results of startup tests), and an evaiuation of the LPMS for confor-
mance to RG 1.133. On the basis of this commitment, the staff concludes that
the Catawba LPMS is acceptable.

4.4.3.3 Flow Measurement Uncertainty

Ouring reactor power operat:on, the RCS flow is required to be verified periodi-
cally to be no less than th: accaptable limit. The RCS flow verification is
performed through the flow w.asurements of the elbow taps located in the cold
legs. The elbow tap flow measurements are normalized against a precision flow
calorimetric measurement that will be performed at the beginning of each fuel
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cycle. Therefore, the overall uncertainty of the RCS flow measurement consists
of the uncertainties associated with the precision flow calorimetric and the
elbow tap measurements. By letter dated December 8, 1982, the applicant pro-
vid~ i a detailed breakdown of the measurement component uncertainties associated
wita the flow calorimetric and the elbow tap measurements,6 as wel)l as the sta-
tistical method of combining these uncertainties. The staff review findings
follow:

(1) In the determination of the flow calorimetric uncertainty, several inter-
dependent error components are combined statistically, and thus violate
the independence requirement. For exampie, the venturi thermal expansion
factor, feedwater density, and enthalpy are all dependent on the feedwater
temperature; the feedwater density and steam enthalpy are both dependent
on steam line pressure because the feedwater pressure is calculated from
the steam line pressure; the hot leg and cold leg enthalpies are both
dependent on the pressurizer pressure; and the same digital voltmeter
(DVM) is used for all 4 loops. However, they are treated as independent
quantities because the magnitudes of the uncertainties of these interde-
pendent error components are so small compared with the dominant error
components, such as the hot leg temperature stratification uncertainty,
that the use of the statistical treatment of these components has no sig-
nificant effect on the final result. This conclusion was demonstrated in a
safety evaluation report dated June 28, 1983, for the McGuire flow measure-
ment uncertainty analysis. In addition, the uncertainty values used in
the analysis are the bounding conservative values that can offset the
small error resulting from the statistical treatment of these interdepen-
dent error components. Therefore, the staff finds the applicant's treatment
of uncertainty values acceptable.

(2) In the calorimetric measurement uncertainty analysis, drift effects of the
measurement instrumentation are not included except where necessary because
of sensor locations. The applicant indicates that the calorimetric flow
measurement is performed within 7 days of calibrating the measurement
instrumentation. Therefore, neglecting the drift effect is acceptable.
However, by letter (April 10, 1984) the staff requested that the applicant
either include provisions in the Catawba Technical Specifications to ensure
that the instrumentation calibration be made within 7 days before the
perfcrmance of the calorimetric flow measurement or that the drift effects
of the measurement instrumentation be incorporated in the uncertainty
analysis.

By letter dated April 16, 1984, the applicant respondea to the staff's
request for additional information. The applicant identified those
instruments requiring calibration within a specified time. These instru-
ments are the primary resistance temperature detector (RTD) DVM, feedwater
temperature process components, and AP cell for feedwater flow measurement.
The Catawba feedwater is meusured by precision test Type-J thermocouples
that have a smaller error band than the reference Westinghouse instrument.
These Type-J thermocouples are regularly calibrated with a calibration
accuracy of 0.25°F, which includes a drift allowance good for an annual
calibration cycle. The feedwater flow AP is read by the Ruska DDR-6000
with a quoted error of 0.88% of AP as a 90-day specification that includes
an allowance for the instrumentation drift. Therefore, a calibration
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check on the Ruska DDR-6000 will be performed within 90 days of performing
the precision heat balance. The DVM used to measure the primary RTDs will
be calibrated within 7 days before performing the heat balance. The appli-
cant also indicated that provisions will be included in the plant procedures
for ensuring the calibration of those instruments within the specified
period. The staff has ensured that this requirement is incorporated in

the Catawba Technical Specifications and that the instrumentation drift is
properly addressed.

(3) The fouling effect resull..., *»e~m crud buildup in the venturi is not taken
into account in the feedwater flow measurement. Because the venturi foul-
ing is a bias that will result in a higher measured feedwater flow and, in
turn, higher RCS flow than the actual values, neglecting the venturi foul-
ing effect on the flow measurement is unacceptable. However, the applicant
stated that the venturi fouling will be detected and the venturi shall be
cleaned before performing the calorimetric measurement. If the venturi is
not cleaned, the effect of the fouling on the determination of the feed-
water flow, and, thus, the steam generator power and RCS flow should be
measured and treated as a bias, i.e., the error resulting from venturi
fouling should be added to the statistical sum of the rest of the measure-
ment errors. The Catawba Technical Specifications have included a provi-
sion of 0.1% error to be added to the overall RCS flow error to account
for the RCS flow measurement error resulting from venturi fouling. Because
an ali-volatile chemical treatment will be used in the Catawba plant, sig-
nificant venturi fouling would not be expected for many years. However,
because venturi fouling, if it should occur, would result in nonconserva-
tive RCS flow measurement, the staff (by letter dated April 10, 1984) has
requested that the applicant institute a monitoring and trending program
capable of detecting venturi fouling of 0.1% magnitude or that the Tech-
nical Specifications be revised with the appropriate value of venturi
fouling uncertainty and the design DNBR Timits be modified accordingly.

By letter dated April 16, 1984, the applicant provided a description of

the Catawba performance moritoring program. The program includes a monthiy
review of daily trended data conducted for the purpose of detecting poten-
tial venturi fouling. The trended data consist of electrical output, feed-
water flow, and first stage pressure. The normal relationship between the
electrical output, first stage pressure, and indicated feedwater flow will
be established during the first fuel cycle when the venturi is presumed

to be clean. Ouring monthly review, the daily trended data of the mean
electrical output and mean first stage pressure will be compared with the
mean feedwater flow. If the trend of the monthly reviews indicates that
the relationship has deviated by 0.1%, corrective action will be taker
before performing the next precision balance for the RCS flow measurement.
The corrective action will involve either (a) inspecting and cleaning the
venturi or (b) quantifying the bias effect of the venturi fouling and
making an allowance for it in the RCS flow measurement. The 0.1% value
serves as an alarm level at which corrective action must be taken. The
staff finds that the venturi fouling concern has been acceptably addressed.

(4) In the elbow tap flow measurement error analysis, the effects associated

with the sensor drift and rack drift are included. The component uncer-
tainties associated with the elbow tap flow measurements are the standard
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westinghouse numbers for the process instrumentation and have been pre-
viously reviewed and approved for the V. C. Summer Nuclear Station. The
staff finds this acceptable for Catawba.

(5) The instrumentation uncertainties used in the analysis are based on the
generic bounding values for the Westinghouse instrument. By letter of
Aoril 10, 1984, the staff requested the applicant to identify any instru-
mentation that deviates from the Westinghouse instrumentation and provide
the uncertainty value pertinent to this instrumentation and measurement
arrangement with comparison to the westinghouse generic value. If the
plant-specific uncertainty value is higher than the Westinghouse generic
value, the flow measurement uncertainty analysis should be redone to
reflect the higher uncertainty of the Catawba instrumentation.

By letter dated April 16, 1984, the applicant provided a comparison of the
Catawba plant-specific inscirumentation error to the Westinghouse generic
instrumentation error. A review of this comparison has determined that
the DVM used to measure the hot and cold ieg temperatures is the only
instrument in which the error value exceeds the bounding value of the
westinghouse instrumentation. However, the DVM error is relatively small,
and the slightly higher DVM error value has an insignificant effect on the
final determination of uncertainties of the reactor coolant enthalpy and
flow rate. Therefore, the error analysis using the wWestinghouse generic
bounding values is acceptable.

(6) The staff has performed an audit calculation based on the bounding values
of the component errors and concluded that the uncertainty associated with
the precision flow calorimetric is 1.94%, the uncertainty associated with
the elbow tap flow measurement is 0.74%, and the overall flow measurement
uncertainty is 2.1% for the RCS flow measured by the elbow taps, which are
normalized with the precision flow calorimetric. With inclusion of 0.1%
for the venturi fouling, the overall RCS flow uncertainty is 2.2% compared
to 2.0% proposed by the applicant. The 2.2% RCS flow uncertainty is
acceptable for use in the ITDP calculation for the design DNBR limit.

4.4.3.4 Instrumentation for Inadequate Core Cooling Detection
4.4.3.4.1 Clarification of Reguirements

A ~larification of requirements for inadequate core cooling instrumentaticn
(ICCI), which is to be installed and operational before loading fuel, was
provided in Item II.F.2 of NUREG-0737. On November 4, 1982, the Commission
determined that an instrumentation system for detection of inadequate core
cooling (ICC) consisting of an upgraded subcooling margin monitor, corz exit
thermocouples, and a reactor coolant inventory tracking system is required for
the operation of pressurized water reactor facilities

4.4.3.4.2 Inadequate Core Cooling Detection System Design

In response to NUREG-0737 requirements, the applicant has transmitted the
following:
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(1) Attachment 5, "Core Performance," to letter dated January 14, 1983
(2) "Response to Supplement 1 to NUREG-0737" dated September 26, 1983
(3) "Response to TMI Concerns" dated October 19, 1983

(4) "Response to TMI Concerns” dated February 1, 1984

(5) "Response to TMI Item II.F.2 Concerns" dated May 14, 1984

The applicant has selected an ICCI system consisting of three instrumentation
subsystems: (1) subcooling margin monitor (SMM), (2) incore thermocouple sys-
tem, and (3) reactor vessel level instrumentation system (RVLIS).

The primary display of core exit temperature will be the plant computer cathode-
ray tubes (CRTs) in the control room, and the backup display will be a Class 1E
indicator in the control room.

The applicant plans to upgrade the Catawba emergency operating procedures based
on the Emergency Response Guidelines (ERG) developed by the Westinghouse Owners
Group. The RVLIS will be incorporated into procedures according to these guide-
lines. The RVLIS will be fully operational before initial criticality is
reached.

4.4.3.4.3 Subcooling Margin Monitor

A subcooling margin monitor will be installed and fully operational by fuel
loading to calculate the degree of subcooling using various inputs from RCS
pressure and temperature measurements (wide-range and low-range pressures,
wide-range hot leg temperatures, and temperatures from incore thermocouples).
wWhen RCS pressure is below 800 psig, wide-range and low-range pressure inputs
are compared, and, if the inputs agree within 20 psig, the low-range pressure
inputs are used. The wide-range pressure inputs are used for the remaining
conditions. The incore thermocoupie readings (65) are averaged and compared
with the four wide-range hot leg temperatures (RTDs). The highest of these
temperatures and the appropriate pressure are then used to calculate a conserva-
tive margin to saturation. The plant computer is used to average the thermo-
cuuple readings and calculate the margin to saturation.

The computer output consists of a CRT graphic display of conservative margin to
saturation corditions; that is, a plot of plant pressure and temperature in
relation to a computer-generated saturation curve. The computer is powered by
highly reliable battery-backed control power. The computer processing and CRT
display are located in a mild environment. A procedure to manually calculate
subcoeling margin, using QA Condition 1 instruments for information, exists as
a backup to the graphic display.

The wide-range RTD and wide-range pressure sensor are seismically and environ-
mentally qualified. However, the temperature input from the incore thermo-
couples is not qualified. In addition to the nonqualified core exit thermo-
couple (CET) inputs to SMM, the existing SMM does not meet NUREG-0737 Item
I1.F.2 requirements with respect to the single failure criterion for the
display.

4.4.3.4.4 Core Exit Thermocouple System
The present incore thermocouple system has 65 thermocouples positioned to sense

exit flow temperatures of selected fuel assemblies. The thermocouples penetrate
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the reactor vessel head in 5 locations known as instrument ports. Each instru-
ment port has 13 thermocouples. Electrical connection to the Class 1lE thermo-
couples is made at the instrument ports by qualified connectors. The Class 1E
thermocouples are cabled to qualified thermocouple penetrations. Twenty (five
per quadrant) Class 1E thermocouple channels are provided to ensure that a mini-
mum of four per core quédrant are always operable. The system design accounts
for attrition. The nonsafety thermocouples are cabled to reference junction
boxes inside containment to allow transition to copper for the remainder of the
cabling including the run to an instrument penetration. Qutside containment,
the Class 1E thermocouples are cabled to reference junction to allow the transi-
tion to copper wire. These cables are cabled to the backup display along with
the nonsafety thermocouples. The backup display is provided in the control

room to read any of the thermocouples. With push-to-read switches, readings

can be taken well within the 6-min time guidance. The range of this backup
display extends from 200°F to 2300°F. The primary display has direct readout
by CRT and hard copy printout capability for all thermocouple temperatures.

This readout range extends from 200°F to 2300°F. A1l thermocouples are cabled
from the backup display to the primary display in the plant computer.

The present incore thermocouple system will be upgraded to meet NUREG-0737
Item I1.F.2 requirements. From outside the containment, the nonsafety thermo-
couple cabling will not be altered. However, the Class 1E thermocouple cables
will be cabled to a Class 1E backup display directly from the thermocoupie
penetrations. These thermocouples will be cabled to the primary display using
qualified isolation devices. The backup display will be selected as part of
the ongoing control board review.

The upgrade of the incore thermocouple system will be completed on Unit 1 by or
during the first refueling and on Unit 2 before fuel loading.

4.4.3.4.5 Reactor Vessel Level Measurement

The RVLIS is of standard Westinghouse design for upperhead injection (UHI)
reactor systems and uses a microprocessor for data processing. The system
consists of twe redundant QA Condition 1 channels powered from (lass lE busses.
fach channel uses 3 differential pressure (dp) transmitters to measure the
pressure drops irom the bottom of the reactor vessel to the hot legs for UHI
plants and from the hot legs to the top of the reactor vessel. Under natural-
circulation or no-circulation conditions, these pressure drops will provide
indication of the collapsed liguid level or reiative void content in the reactor
vessel above and below the hot legs. Under forced-flow conditions, the pres-
sure drops will provide indication of the vessel void content above the hot
legs and the relative void content of the circulating primary coolant system
fluid. Automatic compensation for changes in the temperature of the impulse
lines leadirg from the reactor vessel and hot legs to the dp transmitters is
incorporated in the system. Strap-on RTDs are mounted on the vertical runs of
the impulse lines for measuring impulse-line temperatures. Automatic compensa-
tion for changes in the reactor coolant system fluid densities also is inco,-

porated in the system

Following a hypothetical accident that causes a loss of primary coolant, the
RVLIS will be used by the plant operators to assist in detecting a gas bubble
or void in the reactor vessel and assist in detecting the approach to a condi~
tian of ICC. If forced-flow conditions are maintained after the accident, the
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RVLIS also will be used to assist in detecting the formation of voids in the
circulating primary coolant system fluid. The equipment comprising the RVLIS
includes the dp transmitters, impulse lines, impulse-line RTDs, in-containment
sensor bellows units, out-of-containment hydraulic isolators, and all the neces-
sary electronic signal conditioning, processing and display equipment. A tech-
nical description of the system appears in the Westinghouse manual entitled,
“RVLIS - Summary Report, December 1980." The RVLIS will be fully operational

by the time initial criticality is reached.

4.4.3.4.6 Staff Evaluation

In letters dated January 14, September 26, and October 19, 1983, and February 1,
1984, respectively, the applicant provided documentation in response to NUREG-0737
Item I1.F.2 requirements. The staff has reviewed the applicant's submittals and
concludes the following:

(1) The commitment to have two fully operational RVLIS channels before fuel
load is acceptable. However, staff review of the final design for accepta-
bility will not be complete until after the installation and preoperational
testing of RVLIS system is complete. As requested in the staff's letter
of April 10, 1984, the applicant must provide an Implementation Letter
Report so that the staff may complete its review for implementation
approval of the installed RVLIS system. This report must be submitted
within 90 days following completion of the calibration test.

(2) The commitment to upgrade the incore thermocouple system for Unit 1 by or
during the first refueling outage and for Unit 2 before fuel loading is
acceptable. However, a description of the final backup display should be
provided before the first refueling outage.

(3) The existing SMM does not meet the single failure criterion for the dis-
play and the seismic and onvironmenta!l qualification requirement of
NUREG-0737 Item II.F.2 with respect to the incore thermocouple inputs. The
upgrade of the existing SMM and its TS must be completed before startup
after the first refueling outage.

(4) The emergency procedures, which incorporated the generic Westinghouse RVLIS
(UHI) for Catawba, must conform with generic emergency operating procedure
(EQP) guidelines relating to use of the RVLIS or deviation must be identi-
fied and explained before criticality. The staff's review and evaluation
of this issue is in Section 13.5.2, TMI Item I.C.1.

Subject to these conditions, the staff ccacludes that Catawba conforms with
the design requirements of NUREG-0737 Item II.F.2.

4.5 Reactor Materials

4.5.2 Reactor Internals and Core Support Materials
A recent board notification (BN 82-81) relates to failure of the support pins

that are attached to the bottom of the control rod drive guide tubes in
Westinghouse-designed reactors. The support pins align the bottom of the
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control rod drive guide tube assembly into the top of the upper core plate in a
manner that provides lateral support and accommodates thermal expansion of the
guide tube relative to the core plate. The westinghouse analysis indicated

that the failures were caused by stress corrosion cracking. westinghouse now
recommends a revised heat treatment for the pins, a revised pin body design,

and a reduction in the torque on the lock nut. The applicant has advised that
the pins will be replaced and installed in conformance with current Westinghouse
recommendations before fuel loading. The staff has been following this problem,
including Westinghouse's program. The staff agrees with the Westinghouse anal-
ysis and concurs in the revisions that have been made to the design.
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5 REACTOR COOLANT SYSTEM AND CONNECTED SYSTEMS

5.2 Integrity of Reactor Coolant "ressure Boundary

5.2.1 Compliance With Codes and Code Cases
5.2.1.2 Applicable Code Cases

As noted in the Catawba SER, the staff's acceptance of American Society of Me-
chanical Engineers (ASME) Code Cases was contingent upon the applicant supply-
ing a confirmatory list of ASME Code Cases used in the construction of

Section III, Class I components within the reactor coolant pressure boundary
(RCPB). This information has been supplied in Revision 8 of the FSAR,

page 5.2-2 and Table 5.2.1-3.

The staff has reviewed the list of Code Cases and found them acceptable. The
staff concludes that compliance with the requirements of these Code Cases will
result in a component quality level that is commensurate with the importance of
the safety function of the RCPB and constitutes an acceptable basis for satis-
fying the requirements of GDC 1 and is acceptable. Therefore, Confirmatory
Issue 10 is resolved.

5.2.2 Overpressure Protection
5.2.2.1 Overpressure Protection During Power Operation

As stated in the SER, SRP Section 5.2.2 requires that the applicant demonstrate
adequate relief protection by assuming that the reactcr trip is initiated by
the second safety-grade signal from the reactor protection system. The appli-
cant has taken credit for a high pressurizer pressure trip (the first safety-
grade primary system trip). The evaluation is supported by 3 generic
censitivity study of required safety vaive flow rate versus trip parameter pre-
sented in Westinghouse Topical Report WCAP-7763. In the SER the staff stated
that it had requested additional information on the details of this

calculatior.

The applicant has responded to the staff concerns by letter dated Decempber 10,
1983. In this letter the applicant stated that vor safety valve sizing tran-
sients as defined in the Catawba overpressure protection report (sent by letter
dated May 27, 1983), namely a turbine trip without reactor trip and with con-
current loss of main feedwater, a 2-sec delay of the high-pressure reactor trip
would result in a safety valve capacity requirement of 67%. This is compared
to a capacity requirement of 40% for a high-pressure reactor trip delay of

1 sec (this delay time is assumed in the Westinghouse Topical Report WCAP-7769).
Furthermore, the applicant stated that the maximum required primary safety
valve capacity of 86% remains insensitive to the reactor trip delay until the
time the fourth reactor trip is to take place, assuming the first three reactor
trips did not occur. In WCAP-7769 it is calculated that the steam side safety
valve capacity requirement is 100% if only the fourth reactor trip occurs,
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assuming the first three reactor trips did not occur. At that point, any addi-
tional delays will result in a required steam-relieving capacity larger than
the steam side safety valve design capacity. This may result in steam side
overpressurization and primary side repressurization. However, because these
effects may take place only if the first three reactor trips faii, the staff
concludes that sufficient safety margin is inherent in this system design. The
applicant's analysis (assuming a trip delay of 2 sec) produced a peak reactor
coolant system (RCS) pressure of 2,640 psia. This pressure is well within the
110% of design pressure value of 2,750 psia.

The Catawba analyses were performed using the LOFTRAN code, a digital simula-
tien that includes point neutron kinetics, RCS (including the reactor vessel),
hot-leg, primary side of the steam generator and cold leg, secondary side of
the steam generator and pressurizer surge line. At the time the Catawba SER
was issued, the LOFTRAN code was undergoing review; this review has been com-
pleted by the staff and the code was found acceptable.

On the basis of the above discussion and because the ASME Code allows full
credit for spring-loaded safety valves, the staff finds the applicant's design
for overpressure protection during power operation acceptable, meets the cri-
teria of SRP Section 5.2.2, and concludes that Outstanding Issue 7(a) is now
resolved.

5.2.2.2 Overpressure Protection During Low-Temperature Operation

As stated in the SER, the applicant has discussed a postulated failure of a dc
power bus that would initiate a potential low-temperature overpressure condi-
tion by both isolating letdown and disabling one train of the lTow-temperature
overpressure protection system, coupled with the single failure (closed) of the
PORV in the unaffected train.

Because the PORVs are equipped with a non-safety-related air supply, two safety-
related backup supplies of nitrogen are provided to each of the two PORVs through
seismic Category I piping and seismic Category I motor-operated valves (MOVs)
and check valves. The first nitrogen backup supply is a nitrogen tank dedicat-
ed for each of the two PORVs (see letter dated October 26, 1983). These tanks
will contain nitrogen at a high pressure. The nitrogen pressure will be regu-
lated down to that required by the PORV. This safety-reiated source of backup
nitrogen is available during high- or lew-iemperature operation should the nor-
mal air supply pressure fall to a predetermined value. The second nitrogen
backup supply is connected to the nitrogen space of two of the four coid-leg
accumulators through the pressure regulators, check valves, and MOYs (438A and
4358), which are controlled by a key-lock in the control room. This source of
backup nitrogen is available only after the low reactor coolant temperature
permissive has been received and the key-lock switch is turned to enable the
low-temperature overprescure protection (LTOP) system to operate and to open
the two MOVs 438A and 439B. These valves close when the operator returns the
key-Tock switch to the normal position. The applicant stated that the two MOVs
(438A and 4398) are supplied by separate IE power sources and stated that they
are qualified to operate in a harsh environment and that the qualification of
these vaives ensures that accumulator pressure integrity is maintained.
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In conformance with BTP RSB 5-2 and SRP Section 6.3, the applicant was request-
ed to commit to the following:

(1) test the low-temperature overpressure protection system to ensure its op-
erability before each shutdown

(2) test the system valve operability as specified in the ASME Code,
Section XI

(3) state in the station's Technical Specifications the pressurizer bubble
size necessary to ensure that the operator will have at least 10 min after
the alarm to terminate the overpressurization transient if the two RHR
suction relief valves are not available during low-temperature operation

(4) confirm that the two MOVs, 438A and 439B, are qualified for post-LOCA
conditions

(5) Jlock out the power to these two MOVs in the closed position during normal
power operation, or commit to routine check valve leak testing

MOVs 438A and 439B and their electronics were to be included in the above test-
ing commitment.

By letter dated October 26, 1983, the applicant responded to the staff's re-
quests. For Item (1) above the applicant committed to a surveillance frequency
consistent with that of the Standard Technical Specification, specifically an
analog channel operational test within 31 days prior to entering a condition
where LTOP system is required to be operable. The appliicant also committed to
a channel calibration at least once every 18 months.

For Item (2) the applicant committed to valve inservice testing according to
ASME Code, Section XI. The applicant committed to include valves 438A and 4398
as Category B valves in the testing program. For item (3) the applicant has
rewired the dc power supplies so that the letdown isolation valves are powered
from the dc power bus EDL, one PORV from the dc power bus EPA, and the other
PORV from the dc power bus EDF. Each one of these buses is backed by a sepa-
rate battery. Therefore, under the new wiring arrangement no single failure
can both isclate letdown and disable one PORV. This power arrangement renders
the LTOF system a single failure-proof system, and eliminates the need for a
minimum pressurizer bubble size. For Item (4) the appiicant confirmed that
438A and 439B are qualified for post-LOCA environs so that if the valves were
subject to a harsh environment from a high-energy leak the valves will still
maintain the pressure integrity of the cold-leg accumulators so that these ac-
cumulators continue to be available to perform their emergency core cooling
system (ECCS) function.

For Item (5) the applicant stated that the two MOVs 438A and 4398 are key-
locked in the closed position when the plant is in high-temperature operation
and these valves act as pressure boundaries for the cold-leg accumulators. They
can be opened when the key-lock is returned to the normal positici.

If any of the two MOVs were to spuriously move to the open position, the pres-
sure boundary is still intact and protected by seismic Class I piping, a
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lowpressure regulator, and a soft-seated check valve. If a leak path were to
be postulated through an MOV and a soft-seated check valve and if the pressure
in the affected cold-leg accumulator decreases to a certain set point, an alarm
will sound alerting the operator to the event. The operator can remotely ad-
just the nitrogen pressure and water level in any accumulator,

The staff finds the applicant's response acceptable and concludes that Out-
standing Issue 7(b) is now resolved.

5.2.4 Reactor Coolant Pressure Boundary Inservice Inspection and Testing

This section was prepared with the technical assistance of DOE contractors from
the Idaho National Engineering Laboratory.

5.2.4.1 Evaluation of Compliance With 10 CFR 50.55a(g) for Catawba Nuclear
Station Unit 1

The SER addressed the definition of examination requirements and the evaluation
of compliance with 10 CFR 50.55a(g). Based on a construction permit date of
August 7, 1975, this section of the regulations requires that a preservice in-
spection program be developed and implemented using at least the edition and
addenda of Section XI of the ASME Code applied to the construction of the par-
ticular components. The components (including supports) may meet requirements
set forth in subsequent editions of this Code and addenda, which are incorpo-
rated by reference in 10 CFR 50.55a(b) subject to the limitations and modifica-
tions listed therein. The applicant has prepared the Preservice Inspection
(PSI) Program based on compliance with the requirements of the 1974 . fition of
the Code including Addenda through Summer 1975, except where specific relief is
requested.

The staff has reviewed the FSAR through Revision 8 dated January 1984, the
Catawba Unit 1 PSI Program Plan through Revision 3 submitted Apri) 16, 1984,
and lTetters from the applicant dated December 1, 1981, April 5, 1982, March 25,
1983, and March 30, 1984. The letter dated March 30, 1984, contained a revised
listing of requests for relief from ASME Code Section Xl requirements, which
the applicant has determined not to he practical. The relief requests address
the required volumetric examination of nine pipe branch conne~tion welds be-
tween 3 and 6 1n. in diameter and the updating to the requirements of later
approved Code editions for the visual examination of the pressurizer cladding
and the examination for suppe.c¢ lug attachments. The applicant provided sup-
porting information pursuan. to 10 CFR 50.55a(a)(2)(i).

The staff evaluated the ASME Code required examinations that the applicant de-
termined to be impractical and, pursuant to 10 CFR 50.55a(a)(2), has allowed
relief from the impractical requirements that, if implemented, would result in
hardships or unusual difficulties without a compensating increase in the level
of quality and safety. On the basis of the granting of relief from these spe-
cific preservice examination requirements, the staff concludes that the pre-
service inspection program for Catawba Nuclear Station Unit 1 meets the
requirements of Section XI of the ASME Code, 1974 Edition including Addenda
through Summer 1975, and, therefore, is in compliance with 10 CFR 50.55a(g)(3).
The detailed evaluation supporting this conclusion is provided in the Appen-
dix 6A to Section 6.6 of the report. Therefore, on the bases of the discussion
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above and that containea in Section 6.6 and Appendix 6A, the staff concludes
that Confirmatory Issue 11 is resolved.

The initial inservice inspection program has not been submitted This program
will be evaluated after the applicable ASME Code edition and addenda can be
determined based on 10 CFR 50.55a(b), but before the first refueling outage
when inservice inspaction commences.

5.2.4.2 Evaluation of Compliance with 10 CFR 50.55a(g) for Catawba Nuclear
Station Unit 2

The PSI Program through Revision 3 for Unit 2 was submitted along with Unit 1
in the letter dated April 16, 1984. The applicant has committed to perform the
preservice examination of the Unit 2 reactor pressure vessel based on RG 1.150,
Revision 1. Because the construction details are not available for portions of
some piping sy.tems, the applicant intends to add the selection of the welds to
be examined at a later date. The staff will review the Unit 2 program after
the document is completed and submitted for review. Requests for relief from
ASME Code Section XI requirements, which the applicant has determined not to be
practical, will be reviewed after the PSI examinations for Unit 2 have been
completed. The staff will complete its review of Unit 2 after the applicant
provides the information described above and will present its findings in a
supplement to this report.

5.4 Component and Subsystem Design

5.4.2 Steam Generators
5.4.2.3 Steam Generator Modification

The safety evaluation report for the modification to Westinghouse Mode! D2/03
steam generators (NUREG-0966) was issued on March 16, 1983. This SER is gener-
ically applicable to all nuclear units with this type of steam generator. The
Catawba Unit 1 steam generators are Westinghouse Model D3, identical to those
in McGuire Unit 2, and nearly identical to those in McGuire Unit 1. Using the
installation procedure successfully implemented previously at McGuire Unit 1,
personnel from Duke Power Company and Westinghouse modified the Catawba Unit 1
steam generators, installing the flow distribution manifold as reviewed by the
NRC in the generic SER. The modification of the Catawba Unit 1 steam genera-
tors was completed before fuel loading.

In a report and transmittai letter dated January 17, 1983, the Design Review
Panel (DRP) identified the following three specific items to be addressed by

each utility:

(1) Provisions should be made for initial monitoring of inlet pressure
oscillations.

(2) Plant-specific provisions for ensuring that feedwater flow and/or feed-
water temperature restrictions are met should be described, whera
applicable.
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(3)

Inservice inspection, eddy current testing, and tube vibration monitoring
programs and schedules should be described, where applicable.

As a result of the staff's review of the DRP report, additional requirements
were noted in NUREG-0966 in the areas of (1) radiological considerations,
(2) quality assurance, and (3) inservice inspection and testing.

The staff has reviewed the means by which the above items will be implemented
on Catawba Unit 1.

(1)

(2)

(3)

Inlet Pressure Monitoring

In Section 5.2.1.3 of its report, the DRP recommended that the pressure
oscillations in the feedline be initially monitoured throughout the design
operating flow range.

Catawba Unit 1 was the last affected unit to receive this steam generator
modification. Before Catawba Unit 1 is operated at power, substantial
operating experience will have been accumulated in previously modified
units. For example, McGuire Unit 1 will have been operated for 6 months
at full power in the modified condition, shut down and inspected, and re-
turned to power before operation at Catawba Unit 1. On the basis of the
similarity between Catawba Unit 1 and other urits that will have been mod-
ified and operated before Catawba Unit 1 and of the preliminary evaluation
of data from McGuire Unit 1, it is concluded that no inlet pressure moni-
toring or restrictions should be required at Catawba Unit 1 The evalua-
tion of data from McGuire Unit 1, however, is not complete. If, as a
result of the final evaluation of the McGuire data, it is determined that
inlet pressure monitoring or other restrictions are necessary for Catawba
Unit 1, the applicant will be notified.

Feedwater System Changes

Feedwater system piping changes have been made at Catawba to add addition
al margin for the forward flushing transient. Instead of using forward
purge flow to warm the feedline, hot water from the steam generator will
be used. This reverse flushing of the feedline eliminates the therma’
transient on the manifold and adds additional margin to the stressed
bolts. The staff finds this procedure acceptable and in accordance with
the requirements of NUREG-0966.

The piping changes are shown on Fioure 5.1 with dashed lines. The appli-
cant has committed to evaluate these modifications in accordance with SRP
Section 3.6.2. The staff finds this acceptable.

Testing and Monitoring

The DRP recommended that each utility develon inspection, testing, and
monitoring programs specific to their plant(s). These programs will veri-
fy the hydraulic performance of the modification and give early indication
of any structural problems with the manifold. On Catawba Unit 1, this
verification will consist of eddy current testing (ECT) and loose-parts
monitoring. The ECT program will be evaluated by the staff.
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Catawba Unit 1 has an installed loose-parts monitoring system (LPMS) (see
FSAR Section 7.8.8 and Section 4.4.3.1 of this report). This system in-
cludes two sensors on the lower head of each steam generator. This sys-
tem, although intended for detecting loose parts in the primary system,
has high enough sensitivity to detect a loose manifold. Although extreme-
ly unlikely, if a signal is detected on the LPMS, which indicates that one
of the manifolds is loose, the unit will be shut down, the NRC will be
notified, and appropriate corrective action wiil be taken. The staff
finds the loose-parts monitoring program acceptable.

The applicant had initially proposed to inspect the first five rows of the
preheater after completion of the modification on each steam generator.
The purpose of this inspection was to identi{fy any damage to the tubes
resulting from the modification. As a result of experience in modifying
other Mode! D2/D3 steam generators, Westinghouse has recommended that only
the first row of tubes in each steam generator be inspected for damage.

If any damage is noted, additional rows would be inspected. This more
limited inspection is considered adequate because any modification-related
damage to the tubes would be evident in this first row and a 100% eddy
current baseline inspection using multi-frequency techniques was previous-
ly performed on these steam generators. The staff finds the proposed in-
spection of the first row of tubes acceptable.

The applicant has proposed no pressure monitoring at the feedline inlet
for Catawba Unit 1 modified steam generators. On the basis of a prelimi-
nary review of data at McGuire Unit 1, which is of similar design, the
staff finds this acceptable. If, however, as a result of the final evalu-
ation of McGuire Unit 1 data, it is determined that inlet pressure moni-
toring is necessary, the applicant will be notified.

In summary, the staff finds (1) the proposed reverse fiushing procedure to lim=
it the fatigue usage on certain modified components is acceptable and meets the
requirements in NUREG-0966; (2) the proposed inspection of only the first row
of tubes is acceptable; and (3) the modificatiocns of the Model D3 steam genera-
tors of Catawba Unit 1 are acceptable. The modified steam generators can be
operated at 100% of their design capacity without undue risk to the health and
safety of the public. Therefore, Outstanding Issue & is resolved for Unit 1,
but is under review for Unit 2.

5.4.4 Residual Heat Removal System
5.4.4.1 Functional Requirements

In the SER, the staff asked the applicant to show that cold shutdown can be
achieved from the control room by using only safety-related equipment. The
staff position allows limited operator action outside the control room, if
suitably justified, to correct a single failure. If power is to be locked out
of the RHR suction isolation valves in order to satisfy the requirements of the
fire protection review, or any other review, the staff's SER indicated that
power to these valves has to be restorable from the control room.

The SER stated: to meet the above cold shutdown position, the applicant was
required to provide safety-related means to circulate, cool, and depressurize
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the RCS to the RHR entry conditions. These functions may be achieved through
the use of safety-related PORVs and/or safety related high-pressure auxiliary
sprays, and safety-related steam generator PORVs. This equipment is not safety
related at the Catawba facility.

By letter dated October 26, 1983, the applicant proposed to upgrade the pres-
surizer PORVs and the steam generator PORVs to safety related.

Two of the pressurizer PORVs are supplied by nitrogen from two of the cold-leg
accumulators as a backup to the instrument air system. This nitrogen supply is
fully safety related, i.e., safety-related piping, valves and power supplies.
This nitrogen supply is only made available at low-temperature operation. To
upgrade the pressurizer PORVs to safety related, the applicant proposes to up-
grade the qualification of the PORVs and provide a safety-related source of
nitrogen for use during normal operation. The PORVs, the nitrogen source, and
power supplies will be qualified to perform their safety functions and with-
stand the worst single active failure and harsh environment inside the
containment.

The steam generator PORVs presently have pneumatic actuators. The applicant
proposes to replace the existing actuators with electrohydraulic actuators that
will be qualified for active modulating service subject to the worst-case envi-
ronmental conditions of a main steam line break in the "dog house" structure
that houses these valves. The applicant committed to implement the above modi-
fications by the end of the first refueling outage for Unit 1 and before fuel
loading for Unit 2. Furthermore, the applicant proposes to provide a safety-
related electric motor operator (EMO) for the high pressure auxiliary spray
valve in lieu of the original pneumatic operator. The applicant committed that
this modification will be completed before fuel loading.

There are at least three means available to achieve RCS depressurization: (1) the
normal pressurizer spray, (2) three pressurizer PORVs, and (3) an auxiliary
pressurizer spray (with safety-related electric motor operator). Additionally,
RCS cooldown, using the steam generators, results in an indirect depressuriza-
tion due te fluid contraction. For the plant to be unable to effect an RCS
depressurization, all of the above means would have to be unavailable. Al-
though not specifically quantified, the staff believes the probability of this
occurring in the first cycle of operation is low.

Similarly, to achieve heat removal, at least the following means are available:
(1) steam dump system and (2) four ste » system PORVs. Although the steam sys-
tem PORVs are not fully safety related, the staff notes the availability of
other means for decay heat removal. The staff believes that the likelihood of
a simultaneous loss of all these other means is low.

In essence, the applicant is asking for relief from fully meeting the require-
ments of the RSB BTP 5-1 for the steam generator PORVs and pressurizer PORVs
for the first cycle of operation. As noted above, the staff believes the 1ike-
lihood of total unavailability of the depressurization and heat removal means
during the first cycle of plant operation to be small. Therefore, the staff
finds the applicant's proposal and implementation schedule acceptable. Howev-
er, Outstanding Issue 9 has been changed to License Condition 36 until it is
fully resolved prior to second cycle operation.
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6 ENGINEERED SAFETY FEATURES

6.2 Containment Systems

6.2.1 Containment unctional Design
6.2.1.2 Subcompartment Analysis

Reactor Cavity

The staff stated in the SER that the applicant had not provided sufficient
information concerning the calculation of asymmetric blowdown pressure forces
and moments acting on the reactor vessel. It was stated that the applicant
should show conformance with the provisions of Section 3.2.2.4 of NUREG-0609,
"Asymmetric Blowdown Loads on PWR Primary Systems," dated January 1981. The
applicant has stated that the design was in conformance with these provisions.
However, to substantiate the applicant's statement, the staff requested certain
specific additional information, namely, the numerical values of the asymmetric
blowdown pressure forces and moments acting on the reactor vessel.

The applicant has provided the requested information by letter dated January 13,
1983, and thus confirmed the conformance of the design with the provisions of
Section 3.2.2.4 of NUREG-0609. Therefore, the staff finds the applicant's
method of analysis, modeling assumptions, and results acceptable for the evalua-
tion of asymmetric blowdown pressure forces and moments on the reactor vessel.
The staff finds the applicant's subcompartment analysis for the reactor cavity
acceptable and considers Confirmatory Issue 13 to be resolved.

6.2.1.3 Minimum Containment Pressure Analysis for Performance Capability
Studies of ECCS

The staff statea in the SER that the applicant has not considered the effect on
containment pressure of containment air lTost through containment purge or vent
lines open at the beginning of a loss-of-coolant accident (LOCA). This is con-
trary to the provisions of Branch Technical Position (BTP) CSB 6-1, "Minimum
Containment Pressure Model for PWR ECCS Performance Evaluation.” The loss of
air would reduce the minimum calculated containment pressure, and the staff
requires that this effect be considered in the analysis. Although the appli-
cant stated that the effect would be negligible, further information supporting
this statement had not been received by the staff before the SER was issued.

The applicant has provided the appropriate information by letter dated June 7,
1983, which referenced the McGuire plant dockets (Docket Nos. 50-369 and 50-370),
where the same issue was satisfactorily resolved and accepted by the staff.

The effect on containment pressure of air lost through open purge/vent lines is
insignificant in the McGuire analysis and, because of the similarity between

the Catawba and McGuire Stations, the staff concludes that the effect on the
Catawba analysis is also insignificant. Therefore, the staff further concludes
that the minimum containment pressure analysis for performance capability
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studies of the emergency core cooling system (ECCS) is acceptable and considers
Confirmatory Issue 14 to be resolved.

6.2.4 Containment Isolation System

The staff stated in the SER that additional documentation was required to con-
firm the applicant's statement that the design provisions for containment isola-
tion barriers (e.g., Quality Group B, seismic Category I, protection from pipe
whip and jets) satisfied the staff's requirements as stated in the SER.

The necessary documentation was included in Revision 7 to the FSAR, and it has
been confirmed that the appropriate design provisions for containment isolation
barriers have been provided in the Catawba design. Therefore, the staff con-
cludes that Confirmatory Issue 15 has been resolved.

6.2.5 Combustible Gas Control

The staff stated in the SER that measures to control the hydrogen produced

from a degraded core accident involving 75% of the active fue) cladding should
be implemented at Catawba before initial fuel loading. To satisfy this require-
ment, the applicant has installed and implemented, in Catawba Units 1 and -

a distributed hydrogen ignition system that is virtually identical to that
installed in McGuire Units 1 and 2. The staff's review of this system was
based on its previous review of the McGuire hydrogen control system, which the
staff found acceptable. A detailed discussion of that review is provided in
Supplement 7 to the McGuire SER (NUREG-0422) and a comparison between the two

is discussed below.

The hydrogen mitigation system (HMS) installed at Catawba is identical to that
installed at McGuire, exceot for minor differences in terminal box designation
and igniter location. In Supplement 7 to the McGuire SER, the staff found the
McGuire HMS to be an acceptable permanent means of degraded-core hydrogen con-
trol, subject to implementation of two system design enhancements. The system
enhancements involved (1) installation of two additional lower compartment
igniters and four additional upper compartment igniters to improve the spatial
coverage of the igniter system and (2) relocation of the igniter system switches
to permit manuail actuation of the HMS from the main control room. These design
Changes have been incorporated into the HMS at Catawba.

The HMS will be manually actuated when a safety injection signal is received.
Procedures for securing the system are identical to those in place at McGuire,
To ensure that the HMS will function as intended, Duke has proposed a surveil-
lance testing program identical to that at McGuire.

Although the design of the Catawba HMS and containment building is virtually
identical to that of McGuire, the applicant performed a containment response
analysis for Catawba. The Catawba analysis was based on tne latest version of
the CLASIX computer code. This analysis was essentially a reanalysis of the
McGuire base case, with minor differences in the allocation of containment
volume among the various compartments and the heat structure details. All
other CLASIX input parameters were the same as those used in the McGuire anaiy-
sis. This latest version of CLASIX incorporates corrections in heat transfer
models for radiation and convection and in flow path logic for propagating
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flames. Deficiencies in these areas were identifiea during the McGuire HMS
review; however, reanalysis of McGuire using a revised code was not performed
because the deficiencies were judged to provide conservative results.

The CLASIX anaiysis shows the hydrogen combustion behavior and containment pres
sure response for Catawba to be similar to that predicted for McGuire. The
maximum containment pressure for the base case was 27.8 psia, compared to 27.6
psia for McGuire. This is below the Catawba containment design pressure of
30.0 psia. A total of 1,022 1b of hydrogen was consumed in 6 lower compartment
and 31 upper plenum burns. In contrast, 1,032 1b of hydrogen were consumed in
6 lower compartwent and 23 upper plenum burns for McGuire. With regard to con-
tainment temperatures, however, the Catawba analysis predicts significantly
different results. The containment atmosphere for Catawba is predicted to be
approximately 180“F before the first burn and approximately 225°F following the
last bura. Ffor McGuire, significantly higher temperatures were predicted; more
specifically, 215°F prior to the first burn and 320°F following the last burn.
In addition, the ice remaining is predicted to be 3.6 x 10° 1b/min for Catawba
versus 1.1 x 10% 1b for McGuire. These differences in results are attributed
to tne CLASIX code modifications and the differences in heat sink input.

The staff has roviewea the design and analysis of the HMS at Catawba. On the
basis of its evaluation of the HMS design, the staff concludes that the igniter
coverage, actuation procedures, and surveillance testing procedures are accept-
able. Furthermore, analysis of the containment response indicates that hydrogen
combustion associated with the operation of the HMS will not pose a threat to
the integrity of the containment.

However, the staff is continuing to investigate a number of issues concerning
degraded core hydrogen control and will conclude on these matters before
approva) of the HMS as a permancnt means of hydrogen control at Catawba. The
items the staff is in.estigating include the condensation heat transfer models
used in the latest version of CLASIX, equipment survivability for a spectrum of
accidents. air return fan and ice congenser door response to upper compartment
burns, and igniter spray shield effectiveness. The staff has requested addi-
tional information and analyses from the applicant regarding these items and
will provide the results of its review in a future supplement to the SER. The
staff will condition the Catawba license to ensure satisfactory resolution of
these issues.

Accordingly, License Condition 10 remains uncharged. Subject to this condi-
tion, the staff finds the measures nrovided for hydrogen control during postu-
lated degraded core accidents to constitute acceptable measures for full-power
licensing of Catawba, Units L and 2.

6.3 Emergency Core Cooling System

6.3.1 System Design

As stated in the SER, the applicant hss addressed concerns about failure of
nonseismic piping in lines connected o the RWST by stating that nonseismic
porticns would be automatically isolated (using seismically qualified valves)
upon receipt of a safety injection initiation signal. Also, the applicant has
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committed to address the effect of failure of nonseismic piping on the safety
injection pump miniflow line and the potential effect of pipe failure on the
ECCS availability and performance consistent with GDC 2.

In a letter dated October 26, 1983, the applicant stated that the routing of
the safety injection pumps miniflow line has been reviewed. It was conc luded
that this line is not a target for pipe whip, impingement, or nonseismic pipe
failures. The staff concludes that the ECCS availability and performance are
ensured and finds the applicant's response acceptable. Therefore, License
Condition 13 is resolved.

6.3.2 Evaluation of Single Failures
(1) Compatibility of ECCS Vaive Interlocks

As specified in SRP Section 6.3, Subsection II, the staff has reviewed the sys-
tem description and piping and instrumentation diagrams to verify that suffi-
cient core cooling will be provided during the initial injection phase with or
without availability of offsite power, assuming a singl'e failure. The cold-leg
accumulators have normally open motor-operated isolation valves in their dis~
charge lines. These isolation valves will have their power removed to preclude
inadvertent valve movement that could result in degraded accumulator perform-
ance. The UHI subsystem is norma'ly aligned for injection through two parallel
lines with normally open isolation valves when the primary pressure drops
below the UHI accumulator pressure, injection to the RCS occurs. An inadver-
tent valve closure in either discharge line will not preclude UHI. Each UMI
discharge line has two isolation valves in series, which are closed automati-
cally when a low level in the UHI accumulator is reached. Failure of a single
valve to close will not prevent isolation of the UHI accumulator.

Three active injection systefs are available, each system having two pumps.
The pumps in each system are connected to separate power buses and are powered
from separate diesel generators in the event of loss of offsite power, as
required by GDC 17. Thus, at least one pump in each injection train would be
actuated. The high-head injection system contains paralle) valves in the suc-
tion and discharge lines, thus ensuring operability of one train even in the
event that any one valve fails to open. The low- and intermediate-head injec~
tion systems are normally aligned so that discharge valve actuation is not
required during the injection phase.

The applicant has provided the following interlocks to address various single
failures;

RHR Pump Discharge to High-Head Injection Pumps - To prevent possible overpres-
sure of pipe during cooldown and to permit alignment to supply pumps only during
recirculation,

Containment S Valve - To prevent the control room operator from opening the
sump valves and flooding containment with fluid from the RWST. The automatic
features override the interlocks and open the valve if the RWST level is low
and an "S" signal has been generated (this prevents the sump valve f.om opening
and flooding containment during refueling as the RWST is emptied into the re-
fueling cavity).
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Charging Pump Normal Suction - To isolate normal charging sources after RWST is
availabQQ to pumps.

RCS to RHR Isolation Valves - Yo prevent direct flow from RCS to containment
sump spraying reactor conlart to containment tnrough residual spray headers.
Also, the pressure interlecks are automat c features that prevent overpres-

surizing of the RHE pump suction iine.

Safety Injection Pump Miniflow - To prevent sump flui¢ during recirculation
from being pumped to RWST.

Containment Spray Suction From Sump - To prevent spiil of RWST fluid to con-
tainment sump, and to prevent spraying the containmant with rzactor coolant.

Residual Containment Spray - 1o prevent spraying the containment with reactor
coolant.

The applicant justified the compatibility of these interlocks with the furc-
tional requirements discussed in SER Sectiecn 5.4.4. The staff finds the justi-
fication of the compatibility of these interlocks acceptable and considers
Confirmatory Issue 19 resolved.

(2) Charging Pumps Deadheading

As stated in the SR, the applicant addressed single failures and deadheading
conditions that could cauvse the charging pumps to overfeat and subsequently
fail by removing the autometic isolation "S'-signai of the minifiow line., The
staff required that the applicant provide plans to improve his design with
automatic features or provide an analysis that addresses the flew degradation
in the ECCS design if the miniflow line were left unisolated.

In a letter dated October 26, 1983, the applicant vespinded to this concern.
The applicant reanalyzed the events that required the £l actuation and showed
that the secondary pipe break analysis is insensitive to the SI flow changes
resulting from an unisolated miniflow line. As for the primary pipe break, the
applicaat presented a generic Westinghouse analysis for UHI plants and a plant-
specific snalysis for Catawba (Duke Report-5179. "Repcriable Item - Centrifugal
Charging Pumps," transmitted by letter July 11, 1980).

The generic analysis was done to Fetermine the erfect of variations in pumped
safety injection flow on small-bveak LOCA peak ciadcing temperatures (PUTs).
This analysis was done using the small-break version of the evaluation model
for UHI (Westinghouse, December 1974), which was approved by the NRC. Tne
assumptions used were (1) a total loss of one ECCS train, (2) a 20% flow degra-
dation is applied to the charging as well s the safely injection fiow of the
remaining train, and (3) a delay of 10 min after safety injection initiation
and before the operator isolates the miniflow 1ine. On the basis of Lhe atave
analysis, Westinghouse states that a PCT pesalty of 40F° is sufficiently con-
servative and bouads all UHI plants. Westinghouse further estimates that {7
the miniflow isolation does rat eccur at any tim: into the iransient, a PCT
penalty on the order of 200F° or more could occur.

The staff concurs that the above Westinghouse assumptions are conservative for
the following reasons. Tf the worst active single failure is chosen as one
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inoperable ECCS train, the 20% flow legradation need only be applied to the re-
maining charging pump Applying this flow degradation to the SI pump is con-

servative The Catawba lim ting smali-break LOCA, as presented in the FSAR, is
an equivalent 8-in. diameter, cold-leg break with a PCT of 1,218°F Therefore,
even 1f no credit for operator action to close the miniflow valve is taken, the

imiting small-break LOCA PCT would be expected to increase to about 1,418°F
(1.e., 1,218°F plus 200F°), which is still well below the 2,200°F limit

[n Tight of the substantial PCT margin for the above scenario, the staff finds
the applicant's response acceptable Therefore, the staff concludes that
License Condition 12 is now resolved

Postaccident Environmental Conditions and Their Impact on the Ability
of the Operator to Complete Certain Actions Outside the Control Room

As was stated in the SER, the applicant has propcsed a partially automatic
system with operator action to switch the low-head system from the injection to
the recirculation mode The automatic function of the system opens the RHR
pump suction valves from the containment sump and subsequently isolates the
RWST several valves that would have to be actuated during the switchover are
interlocked to other components to prevent out-of-sequence operation. In con-
formance with SRP Section 6 3, Subsection III.19, the applicant states that
where manual action is used in the switch to recirculation, a sufficient time
(greater than 20 min) is available for the operator to respond

[n the SER, the applicant was requested to address the environmental conditions
that result from postulated events that require the ECCS for their mitigation,
and the impact of such conditions on the ability of the operator to complete

the necessary manual actions outside the control room following these postulated
events

In a letter dated January 11. 1983, the applicant stated that, following a LOCA,
the only action required cutside the contro! rcom is to establish the hot-1leg
recirculation. Power restoration to the four valves 1528, 162A, 121A, and

183B is required fhis can be done at the motor breakers in a readily acces-
sible area of the auxiliary building. Following a safety injection signal
Ccaused by a steamline break, the Operater may depressurize the reactor coolant
Lo the residual heat remcval (RHR) cut-in point without having to leave the
control room because the cold-leg accumulators are pressurized only to 425 psig,
which is the operating pressure for the RHR system. The RCS can be cooled to
the cold shutdown mode without any nitrogen gas admitted from the cold-leg
accumulators. The staff agreed with the applicant and conciuged that there is
reasonabie assurance that the operator will be able to perform the required
functions outside the control room within adequate envirormental conditions.
Therefore, the staff considers Confirmatory Issue 20 to be resolved.

(4) ECCS Override and Reset

In the SER, the staff also asked the applicant to provide procedure guidelines
for resetting the ECCS after a safety injection signal. The applicant has com-
mitted to implement the generic westinghouse Emergency Response Guidelines (ERGs)
(Westinghouse Owners Group letters 0G-64, -76, -83, and -84). These ERGs con-
tain statements to caution and warn the operator that prompt action may be

required subsequent to the SI override and reset if the offsite power was lost.
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The Westinghouse ERGs have been reviewed and approved by the staff (Generic
Letter 83-22, June 31, 1983). The staff finds the applicant's response accept-
able and concludes that this issue (Outstanding Issue 10(b), Confirmatory

Issue 21) is now resolved.

6.3.4 Testing
6.3.4.1 Preoperational Testing

In the SER, the applicant stated that the availabl~ refueling water storage

tank (RWST) inventory provides (1) the operator with greater than 30 min after

a LOCA to act and complete the ECCS switchover and (2) an available net posi-
tive suction head (NPSH) for all the ECCS pumps in their highest flow configura-
tion with adequate margin above the reguired value.

In a letter dated January 11, 1983, the applicant provided a detailed analysis
of the residual heat removal (RHR) pumps' NPSH calculations using conservative
assumptions. The applicant showed that for a runout flow of 5,300 gpm the
available NPSH would be 24.0 ft while the required NPSH is 23.0 ft.

Therefore, the staff finds the NPSH analysis acceptable and considers Confirma-
tory Issue 22 to be resolved.

As stated in the SER, the applicant indicated his intent to reference scale
model tests performed for McGuire to show the acceptability of the Catawba sump
design with respect to vortexing and air entrainment. However, the applicant
did not provide quantified detail on the parameters of comparison with McGuire
that are adequate enough to show that the McGuire sump tests are applicable to
Catawba. The staff required the applicant to identify pertinent parameters
(e.g., sump suction pipe submergence) and quantitatively (giving values for
each plant) compare them, making sure that these parameters for Catawba also
are consistent with the values used in RWST sizing and NPSH analyses.

In a letter dated January 14, 1983, the applicant provided a detailed comparison
between the configurations of the McGuire and the Catawba sumps. The staff has
reviewed that comparison and concludes that the McGuire sump test is applicable
to Catawba and, therefore, the staff finds the applicant's response acceptable.
In the same letter, the applicant committed to provide results of a survey
quantifying the insulation in the containment by type and location before
startup following the first refueling sc that the staff may ascertain that such
insulation will not block the containment sumps. The staff finds this commit-
ment acceptable, and, therefore, Confirmatory Issue 23 is resolved.

6.3.5 Performance Evaluation
6.3.5.1 Large-Break LOCA

The ECCS must provide abundant core cooling to minimize fuel and cladding damage
in accordance with the requirements of 10 CFR 50.46. Topical Report WCAP-8479,
"Westinghouse Emergency Mre Cooling System Evaluation Model Application te
Plants Equipped with Upper Head Injection," describes the Westinghouse calcula-
tional mode! for a pressurized water reactor with ice condenser containment and
upperhead injection systems. The staff has reviewed and approved the Westing-
house evaluation model for analyzing LOCAs in UHI plants. In the SER, the staff
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iformation to justify the adequacy of the break spectrum
ys1c for Catawba

taff questions 440.100 and 440.129. the applicant explained
that Catawba is different from any other UHI Westinghouse plant in that it uses
the 1/x17 cptimized fue) The applicant also explained that for the double-
énded <old-leg guillotine (DECLG) break with a discharge coefficient of 1.0,
perfect ing iow-pressure UHI counter current flow regime dominated during
the period of interest (86 to 100 sec) For this flow regime the heat transfer
coefficient of 1.0 Btu/hour ft? °F is imposec by the analysis model (NUREG-0297)
For the 0.6 discharge coefficient DECLG break, the heat transfer coefficients
are calcuiated for the low pressure co-current flow in the hot assembly by
applying the Dougall-Roshenow correlation. The heat transfer coefficient during
the period of interest for this case ranges between 4.7 and 25 BTU/hour ft2 °F,
The different heat removal rates cause the 1.0 discharge coefficient DECLG break
to be more limiting than the 0.6 discharge coefficient DECLG break

a letter dated May 27, 1983, the applicant presented the results of a spec-
trum of large LOCAs using the imperfect mixing mode The applicant showed
that the DECLG break with a discharge coefficient of 1.0 (perfect mixing)
remains the limiting break. This break resulted in a “CT of 2, 155%F

The staff finds the applicant's response acceptable and concludes that Confirma-
tory Issue 24 is resolved

inservice Inspection of Class 2 and Class 3 Components

section was prepared with the technical assistance of DOE contractors from
[daho National Engineering Laboratory.

valuation of Compliance With 10 CFR 50.55a(g) for Catawba Nuclear
tation Unit 1

The SER addressed the definition of examination requirements and the evaluation
of compliance with 10 CFR 50.55a(g) Based on a construction permit date of
August 7, 1975, this section of the regulations requires that a preservice
inspection program for Class 2 and Class 3 components be developed and imple-
mented using at least the edition and addenda of Section XI of the ASME Code
applied to the construction of the particular ccamporents. The components
(including supports) may meet the requirements set forth in subsequent editions
of this Code and addenda which are incorporated by reference in 10 CFR 50.55a(b)
subject to the limitations and modifications listed therein. The applicant has
prepared the Preservice Inspection (PSI) Program based on compl znce with the
requiremeints of the 1974 Editisn of the Code including Addenda throuqh Summer
1975, except where specific relief is requested.

The staff has reviewed the FSAR through Revision 8 dated January 1984, the
Catawba Unit 1 PSI Program Plan through Revision 3 submitted April 16, 1984
and letters from the applicant dated December 1, 1981, April 5, 1982, March &,
1983, and March 30, 1984. The letter dated March 30, 1984 contained a revised
listing of requests for relief from ASME Code Section XI requirements which the
app ant has determined not to be practical. The relief requests address

the required volumetric examination of four main steam 1ine piping welds
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APPENDIX 6A

PRESERVICE INSPECTION RELIEF REQUEST EVALUATION

1. INTRODUCTION

This appendix was prepared with technical assistance of DOE contractors from
the I[daho National Engineering Laboratory.

For nuclear power facilities whose construction permit was issued on or after
July 1, 1974, 10 CFR 50.55a(g)(3) specifies that components shall meet the
preservice examination requirements set forth in Editions of Section XI of the
ASME Boiler and Pressure Vessel Code and Addenda applied to the construction

of the particular component. The provisions of 10 CFR 50.55a(g)(3) also state
that componenfs (including supports) may meet the requirements set forth in
subsequent Editions and Addenda of this Code that are incorporated by reference
in 10 CFR 50.55a(b) subject to the limitations and modifications listed therein.

In Revision 3 of the Preservice Inspection (PSI) Program and in letters from
the applicant dated December 1, 1981, April 5, 1982, March 25, 1983, and March
30, 1984, the applicant submitted requests for relief from ASME Code Section XI
requirements, which have been determined not to be practical. These relief
requests were supported by information pursuant to 10 CFR 50.55(a)(2)(1).

Therefore, the staff evaluation consisted of reviewing this submittal to the
requirements of the above referenced Code and determining if relief from the
Code requirements were justified.

[1. TECHNICAL REVIEW CONSIDERATIONS

A. The construction permit was issued on August 7, 1975. In accordance with
10 CFR 50.55a(g)(3), components (including supports), which are classified
as ASME Code Class 1 and 2, have been designed and provided with access to
enable the performance of required preservice examinations set forth in
the 1974 Edition of ASME Code Section XI, including the Addenda through
Summer 1975,

B. Verification of as-built structural integrity of the nrimary pressure
boundary is not dependent on the Code Section XI preservice examination.
The applicable construction codes to which the primary pressure boundary
was fabricated contain examination and testing reqguirements which by
themselves provide the necessary assurance that the pressure boundary
components are capable of performing safe.y under all operating conditions
reviewed in the FSAR and described in the plant design specification. As
a part of these examinations, all of the primary pressure boundary full
penetration welds were volumetrically examined (radiographed) and the
system will be subjected to hydrostatic pressure tests.
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o The benefits of the preservice examination include providing redundant or
alternative volumetric examination of the primary pressure boundary using
a test method different from that employed during the component fabrica-
tion. Successful performance of preservice examination also demonstrates
that the welds so examined are Capable of subsequent inservice examination
using a similar test method. In the case of Catawba Unit 1, a large por-
tion of the preservice examination required by the ASME Code was performed.
Failure to perform a 100% preservice examination of the welds identified

below will not significantly affect the assurance of the initial structural
integrity,

D. In some instances where the required preservice examinations were not
performed to the full extent specified by the applicable ASME Code, the
staff may require that these examinations or supplemental examinations be
conducted as a part of the inservice inspection (1SI) program. The ISI
program is based on the examination of a4 representative sample of welds to
detect generic degradation. In the event that the welds identified in the
PSI relief requests are required to be examined again, the possibility of
augmented inservice inspection will be evaluated during review of the
applicant's initial 10-year ISI program. An augmented program may include
iihcreasing the extent and/or frequency of inspection of accessible welds.

ITI. EVALUATION OF RELIEF REQUESTS

The applicant requested relief from specific preservice inspection requirements
in submittals dated December 1, 1981, April 5, 1982, March 25, 1983, and

March 30, 1984. On the basis of the information submitted by the applicant

and review of the design, geometry, and materials of construction of the compo-
nents, certain preservice requirements of the ASME Poiler and Pressure Vessel
Code, Section XI have been determined to be impractical. Imposing these
requirements would result in hardships or unusual difficulties without a
compensating increase in the level of quality and safety. Therefore, pursuant
to 10 CFR 50.55a(a)(2), conclusions that these preservice requirements are
impractical are justified as follows. Unless otherwise stated, references to
the Code refer to the ASME Code, Section XI, 1974 Edition including Addenda
through Summer 1975.

A, Relief Request CN-1-001l Examination Category B-J, Class 1 Branch
Pipe Connection Welds

Weld Manufacturer's Outside
Assembly Serial Number Branch Size Diameter
Loop 1:
Crossover 17002 RTD return in. Sch. 160 6.700
Cold Leg 15177 Pressurizer 4 in. Sch. 160 7.200
spray
Regene-a- 3 in. Sch. 160 6.700
tive heat
exchanger
Loop 2:
Crossover 17004 RTD return 3 in. Sch. 160 6.700
Cold Leg 15178 Pressurizer 4 in. Sch. 160 7.200

spray
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weld Manufacturer's Qutside

Assembly Serial Number Branch Size Diameter

Loop 3:

Crossover 17006 RTD return 3 in. Sch. 160 6.700
Regenera- 3 in. Sch. 160 6.700
tive heat
exchanger

Loop 4:

Crossover 17008 RTD return 3 in. Sch. 160 6.700
Cold Leg 15180 Regenera- 3 in. Sch. 160 6.700
tive heat
exchanger

Code Requirements: Table IWB-2600, Item B4.6, requires volumetric exami-
nation for branch pipe connection welds exceeding 6 in. in dianeter.

Code Relief Request: Relief is requested from performing the required
volumetric examination on the subject welds.

Reason for Request: Ultrasonic examination is impractical because of the
configuration, and radiography cannot be performed for inservice inspec-
tion because of accessibility. These branch connection welds would have
to be redesigned and replaced to make thu welds inspectable. The appli-
cant stated that approximately 20% of the required examination could be
perfcrmed and that these welds would receive an alternative liquid pene-
trant surface examination.

staff Evaluation: This relief request is acceptable for PSI based on the
following considerations:

1. During fabrication the subject welds have received liquid penetrant
examinations on the inside and outside surfaces and radiography of
the entire weld volume plus ultrasonic examination of the entire
volume of the forged nozzle in accordance with ASME Code Section III
requirements.

. For PSI an alternative surface examination was performed in addition
to the limited ultrasonic examination.

3. The ASME Code Section III examinatiors and hydrostatic test along
with the limited Code Section XI ultrasonic examination and the
alternative surface examination, demenstrate an acceptable ievel of
preservice structural integrity.

B. Relief Request CN 1-002, Examination Category C-G, First Elbow Weld Off
the Top of Each Steam Generator 4 welds total)

weld Size

Steam Generator A CT-SM-1A-C 32 in.
Steam Generator B CT-SM-1B-C 32 in.
Steam Generator C  CT-SM-1C-C 32 in.
Steam Generator D  CT-SM-1D-C 32 in.

Catawba SSER 2 3 Appendix 6A



Code Requirement: ASME Section XI, Table IWC-2600 Item C2.1 requires
volumetric examination for circumferential butt welds. Table IWC-2520
examination category C-G requires that 50% of the total number of circum-
ferential butt welds at structural discontinuities be examined.

Code Relief Request: Relief is being requested from performing the
required volumetric examination on the subject welds.

Reason for Request: Guard pipe over the process pipe welds make these
welds inaccessible for the Code required examination. The applicant
states that there are no alternative examinations that can be performed
as a result of the inaccessibility of the welds.

Staff Evaluation: The staff has determined that the preservice volumetric
examination of these welds totally enclosed in guard pipe is impractical
and concludes that the ASME Code Section I1I magnetic particle examination
performed on the outside surface and radiographic examination on the entire
weld volume during fabrication demonstrate an acceptable level of preser-
vice structural integrity.

g Relief Request CN-1-003, Examination Cate ory B-H, Pressurizer Integrally
wWelded Supports, Seismic Lugs to Shell and Support Brackets to Shell

Code Requirement: Section XI, Table IWB-2500, Examination Category B-H,
requires that 100% of all support lug attachments to Class 1 vessels shall
be examined. Section XI, Table IWB-2600, Item B2.8, requires volumetric
examination for integrally welded vessel supports.

Code Relief Request: Relief is being requested from performing the required
volumetric examination on the subject welds.

Reason for Request: The Inservice Inspection (ISI) Plan will be written
to the ASME Boiler and Pressure Vessel Code Section XI 1980 Edition, or
later edition if adopted before the operating license is issued. Code
Section XI, Table IWB-2500-1, Examination Category B-H, integral attach-
ments for vessels, will require surface examination of these attachment
welds. Performing a surface examination for the preservice inspection
will provide a basis for comparing future inservice inspection data.

Staff Evaluation: The ISI Plan for Catawba Unit 1 will be written to ASME
Code Section XI 1980 Edition, or later editions. Updating to the require-
ments of later approved editions and addenda is permitted by 10 CFR
50.55a(g)(3)(iv). The staff has determined that this relief request is
acceptable as the alternative surface examination performed by the appli-
cant is in accordance with subsequent editions of Section XI referenced by
10 CFR 50.55a(b).

0. Relief Request CN-1-004, Examination Category B-1-2, Pressurizer Cladding

Code Requirement: Section XI, Table IWB-2500, Examination Category ~i1=2,
requires a visual examination of at least one patch (36 sq. in.) of
cladding on the interior cladding surfaces of vessels.
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Code Relief Request: Relief is being requested from performing the required
visual examination on the subject cladding.

Reason for Request: The ISI Plan will be written to the ASME Code Section
¥1, 1980 Edition, or later edition if adopted prior to issuance of an
operating license. There is no visual examination of cladding required

by the 1980 Edition.

staff Evaluation: The ISI Plan for Catawba Unit 1 will be written to the
ASME Code Section XI 1980 Edition, or later editions. This relief request
is acceptable because updating to the requirements of later approved edi-
tions and addenda is permitted by 10 CFR 50.55a(g)(3)(iv).

IV. CONCLUSIONS

Based on the foregoing, pursuant to 10 CFR 50.55a(a)(2), certain Code Section XI
required preservice examinations are impractical, and compliance with the re-
quirements would result in hardships or unusual difficulties without a compen-
sating increase in the level of quality and safety.

The staff technical evaluation has not identified any practical method by which
the existing Catawba Nuclear Station Unit 1 can meet all the specific preservice
inspection requirements of Section XI of the ASME Code. Requiring compliance
with all the exact Section XI required inspections would delay the startup of
the plant in order to redesign a significant number of plant systems, obtain
sufficient replacement components, install the new components, and repeat the
preservice examination of these components. Examples of components that would
require redesign to meet the specific preservice examination provisions are a
number of the piping and component support systems. Even after the redesign
effort, complete compliance with the preservice examination requirements proba-
bly could not be achieved. However, the as-built structural integrity of the
existing primary pressure boundary has already been established by the construc-
tion code fabrication examinations.

On the basis of its staff review and evaluation, the staff concluded that the
public interest is not served by imposing certain provisions of Section XI of
the ASME Code that have been determined to be impractical. Pursuant to- 10 CFR
50.55a(a)(2), relief is allowed from these requirements, which are impractical
to implement and would result in hardship or unusual difficulties without a
compensating increase in the level of quality and safety.
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7 INSTRUMENTATION AND CONTROLS

7.3 Engineered Safety Features System

7.3.2 Specific Findings
7.3.2.1 Steam Generator Level Control and Protection

In the SER, the staff indicated that the applicant intended to make design
changes to ensure that the steam generator high-level trip logic meets the re-
quirements of Paragraph 4.7 of LEEE-Std 279. The applicant's letter of Febru-
ary 1, 1984, stated that the logic for this trip has been changed to two out of
four and utilizes an existing fourth steam generator level channel. The staff,
therefore, considers Confirmatory Issue 25 closed.

7.3.2.2 Compliance With IE Bulletin 80-06

In the SER, the staff indicated that the applicant committed to perform a test
to verify that the actual installed instrumentation and controls are in compli-
ance with the requirements of IE Bulletin 80-06 as part of the Catawba pre-
operational tests. The applicant's letters of April 25 and June 8, 1984,
stated that the tests have been completed and the IE Bulletin 80-06 require-
ments verified. The staff, therefore, considers Confirmatory Issue 26
resolved.

7.3.2.7 Test of Engineered Safeguards P-4 Interiock

In the SER, the staff indicated that the applicant was permanently installing a
voltage indicator to facilitate testing of the P-4 interlock and to minimize
the possibility of accidental shorting or grounding of this safety sysiem cir-
cuit. The applicant's letter of October 13, 1983, stated that the voltmeter
installation has been completed; therefore, the staff considers Confirmatory
Issue 27 closed.

7.3.2.10 Containment Pressure Control System

In the SER, the staff stated that the applicant had indicated that the indepen-
dence of the four sensor channels within the same train is maintained by sepa-
rating the sensors and cables according to the protection channel separation
criteria described in FSAR Section 7.3.2.2.3. The applicant's letter of July 8,
1983, provided written confirmation that this separation criterion is applied
to the containment pressure control system sensor channels. The staff consid-
ers Confirmatory Issue 28 closed.

7.3.2.11 Lockout of Manual Control by the Load Sequencer
In the SER, the staff indicated that the applicant had been requested to re-

spond to a concern about the safety significance of potential single failures
of the Catawba load sequencer that would preclude manual control of sequenced
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loads. The applicant provided responses to the staff's concerns in letters
dated January 14 and July 14, 1983.

The staff's concern relates to the degree of independence that exists with re-
Gard to automatically and manually controlled safety actions. Specifically,
the load sequencer defeats the manual capability to close or trip switchgear
loaas until such time as the sequencer and initiating signals have been reset.
Further, failures with the load sequencer may result in the failure .5 start
sequenced load or preclude subsequent manual control. However, in some in-
stances, the override of manual control capability may offer some safety bene-
fit to avert operator error from either tripping sequenced loads or starting
loads out of sequence. While the staff concludes that current regulatory guid-
ance is not so explicit as to preclude this design, it does favor independence
between manual and automatic systems. Therefore, in response to this concern
the applicant has proposed that administrative procedures be applied that would
permit an override of the load sequencer by appropriate operator action. The
staff finds that the applicant's proposed action is acceptable and sufficient
to resolve this concern and considers Outstanding Issue 10(a) closed.

7.4 Systems Required for Safe Shutdown

7.4.2 Specific Findings
7.4.2.4 Loss of Both RHR Trains Resulting From a Single Instrument Bus Failure

The staff indicated in the SER that the applicant had been requested to provide
Lhe basis that, during decay heat removal, the loss of both residual heat re-
moval (RHR) trains as a result of instrument bus failure does not pose a safety
significant issue. The applicant's letter of October 13, 1983, provided a de-
scription of his analysis. The analysis showed that under conservative assump-
tions adequate time--well in excess of 20 min--is available for the operator to
take toe necessary action to reestablish residual heat removal by either re-
storing power to at least one train of RHR or providing decay heat removal
through the steam generators or the chemical and voiume control system. On the
basis of its review, the staff finds the design acceptable and considers Qut-
standing Issue 12 to be resolved.

7.4.2.5 Contro)l Switches for RHR Miniflow Valves

In the SER, the staff indicated that the applicant would modify the control
switch configurations to eliminate the neutral switch positions, which prevent
the miniflow valves from responding to an automatic open signal required for
RHR pump protection. The applicant's letter of June 20, 1983, provided elec-
trical diagrams that detail the design modification and confirm the design
change. The staff has reviewed the information provided and finds it satisfac-
tory. The staff considers Confirmatory Issue 30 closed.

7.5 Information Systems Important to Safety

7.5.2 Specific Findings
7.5.2.5 Instrumentation Used To Initiate Safety Functions

In the SER, the staff indicated that the applicant would address the staff's
concerns related to indication, alarm, and test features of instrumentation
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used to initiate safety functions as pari of an ongoing control room design
review program. The applicant has completed the design review and has identi-
fied no new problems related to the staff's concerns. The staff, therefore,
considers Confirmatory Issue 31 closed.

7.6 Interlock Systems Important to Safety

7.6.2 Specific Findings
7.6.2.3 Upper Head Injection Manual Control

In the SER, the staff indicated that the applicant would provide a safety-grade
manual closure capability for the UHI accumulator isolation valves. The appli-
cant's letter of August 1, 1983, provided electrical diagrams that detail the
design modification and confirm the design change. The staff has reviewed the
information provided and finds it satisfactory. The staff considers Confirma-
tory Issue 33 closed.

7.6.2.4 Key-Locked Switches Used to Override Isolation of Control Room
Area HVAC System

The staff indicated in the SER that the applicant would modify the isolation
circuitry to provide the capability to block isolation signals from a failed
detector or monitor, but this would not prevent closure of the isolation valves
as a result of a subsequent isolation signal from a nonfailed detector or moni-
tor. The applicant's letter of June 7, 1983, provided electrical diagrams that
detail the design modification and confirm the desigr change. The staff has
reviewed the information provided and finds it satisfactory and, therefore,
considers Confirmatory Issue 34 closed.

7.6.2.6 TMI Action Plan Item II1.K.3.1, Installation and Testing of Automatic
Power-Operated Relief Valve Isolation System

In the SER, the staff indicated that an automatic closure system for the PORV
block valve would not be required if studies provided in response to Item I1.K.3.2
show that the probability for the PORV sticking open is sufficiently small.

The applicant's response to Item I1.K.3.2 referred to a Westinghouse generic
report (WCAP-9804) and stated agreement with the conclusions in that report as
applicable to Catawba. The staff has now reviewed the applicant's response and
WCAP-9804 and finds that an automatic PORV isolation system is not required for
Catawba as noted in Section 15.5.3 of this supplement. The staff, therefore,
considers License Condition 14 resolved.
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B8 ELECTRIC POWER SYSTEMS

8.4 Other Electrical Features and Requirements for Safety

8.4.4 Power Lockout to Motor-Operated Valves

Section 8.4.4 of the Catawba SER indicated that the applicant had not identified
the means used to lockout power from valves from which power is removed outside
the control room. The applicant also had not indicated whether dual position
indication is provided in the control room for the listed valves.

The staff has subsequently reviewed the schematic diagrams covering the design
details for motor-operated valves requiring power lockout. ODual position indi-
cation is provided in the control room for these valves; however, there is not
always two positive indications (two 1it lights) for the locked-out position.
For example, the indication for a locked open valve may consist of "open" and
"closed" 1ights on one panel and a single "closed" 1ight on another panel. In
the locked open position the "open” light would be energized on one panel and
the single closed 1ight would be de-energized on the other panel. If the valve
should unseat from the fully open position both the "open" and "closed" pair of
lights would be energized on one panel and the single "closed" light would be
energized on the other panel. The applicant explained that the single de-
energized 1ight was necessary in order to follow the panel's design concept
(panel is not normally 1it).

Because the position indication 1ights on the two panels provide indication if
the valve should come off of the fully locked-out position anc because they are
fed from separate power supplies and limit switches, they meet the single failure
criterion and are acceptable.

The staff has also reviewed the means used to lock out these valves, both locally
and from the control room. The valves, which must be controllable from the
control room, use a second motor contactor to remove power from the valve motor
operator. This contactor is operable from the control room. This meets the
requirements of BTP ICSB 18 (PSB) and, therefore, is acceptable.

Power to the valve motors, which have power locked out locally, is removed by
opening and padlocking the circuit breakers to the valve motor operator. The
padlocking of the circuit breaker is a positive means of ensuring that the
circuit breaker remains open and, therefore, is acceptable to the staff.

8.4.5 Physical Identification and Independence of Redundant Safety-Related
Electrical Systems

Section 8.4.5 of the Catawba SER discussed the separation of non-Class 1E field
run cables and Class 1€ circuits. The field run cables are communication, fire
detection, and lighting circuits. Some of these cables had been attached to the
side rails of essential cable trays or installed in the proximity of Class 1E
cables. This practice was discontinued after June 1, 1982. The applicant
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justified this separation on the basis of the limited power availabl. for the
circuits and/or the cable construction and associated manufacturer's fire test
results. Also, the Class 1E cables at Catawba have an armored outer sheath
that provides additional protection, and the field run cables are attached to
the side rails of the trays in most cases, with the rail acting as a barrier.

Ihe staff agreed with the applicant's Justification and conclusion that these
circuits are unlikely to degrade the Class 1E circuits. However, the staff
stated that it would confirm the acceptability of this arrangement during its
site visit. The staff would then have a better idea of the number of circuits
involved and could get a firsthand view of this installation. The staff has
completed its site visit. A number of examples were seen where these circuits
were attached to the side rails of non-Class 1E trays. Although many Class 1E
cable trays were seen during the course of the visit, only one example was
observed where a field run cable was attached to the side rail of a Class 1E
tray. The limited number of these circuits found during the site visit and the
method of attachment to the trays seen (tray side rail usually acting as a
barrier) confirm the adequacy of the installation. On the basis of (1) the
justifications originally provided by the applicant and (2) the limited number
of circuits involved, the staff concludes that this installation is acceptable
and that Confirmatory Issue 35 is resolved.

8.4.7 Flooding of Electrical Equipment

Section 8.4.7 of the SER stated that a number of electrically operated valves
are located below the maximum LOCA flood elevation. The applicant had assumed
their failure would be in the safe direction but did not discuss what would
prevent their failure in the unsafe direction. The applicant also did not
address what the effect would be on the Class 1f power supplies that feed the
flooded equipment,

The applicant has subsequently provided a modification using latching type re-
lays that prevent a spurious limit switch operation from repositioning the
valves when they are flooded. The applicant also has stated that these valves
close on a containment isolation signal in sufficient time prior to being
flooded. The latching relays have manual reset capability in the control room.

There also are redundant fuses or circuit breakers in the valve circuits coor-
dinated so that, in the case of faults caused by submergence, the faulted valve
circuits will be isolated without adversely affecting the upstream Class 1E
power sources. The energized circuits in question are limited to those in the
valve control power and indication circuits.

The applicant has stated that the subject modifications will be completed before
fuel loading. The staff finds the provisions made for the flooding of electri-
cal equipment to be acceptable. This resolves Confirmatory Issue 36 of this
report. The adequacy of the environmental qualification of this equipment is
addressed in Section 3.11 of this report.

8.4.8 Load Sequencing Design
The staff stated in Section 8.4.8 of the Catawba SER that it will confirm the

adequacy of the load sequencer accelerated sequence feature following a review
of the Catawba preoperational test results on this system. The accelerated
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sequence feature had been used at McGuire with satisfactory results but no
analysis or tests had been provided for this feature at Catawba.

By letter dated April 18, 1984, the applicant informed the staff that the
preoperational test on the train A essential and blackout power systems was
recent]ly completed. A part of this test verified proper operation of the
accelerated sequence blackout lcading. By letter dated June 5, 1984, the
applicant has submitted the preoperational test results for the accelerated
sequence blackout loading on the train A essential and blackout power systems.
The staff has reviewed the applicant's submittal which showed that the loads
were successfully sequenced and the voltage and frequency minimum values and
recovery times specified by RG 1.9 were not exceeded during the sequencing of
the loads. This confirms the adequacy of the accelerated sequence feature at
Catawba. Therefore, the staff finds the load sequencer accelerated sequence
feature acceptable, and considers Confirmatory Issue 37 resolved.

8.4.10 Load Reduction Capability

Because the Catawba turbine generators have 100% load reduction capability with-
out tripping, the staff questioned the effect of the main generator's voltage
and frequency excursions on the safety-related station loads. The applicant
subsequently replied that the maximum voltage on the output of the generator
would be approximately 129% of rated voltage with the period of the excursion
where voltage is above 110% of rated voltage being approximately 3.2 sec. The
maximum frequency is estimated to be approximately 107.5% of rated frequency.

The applicant has stated that this overvoltage and overfrequency would not dam-
age power equipment and motors because the equipment is normally designed or
tested to levels greater than these values. The staff, however, is concerned
about the effect on equipment that uses electronic components because these
normally have a lower tolerance to excessive transient voltages and frequencies.
The applicant has stated that although industry standards/limits are not avail-
able on every type of equipment, industry experience has not indicated a probiem
with voltage excursions following load rejection.

To ensure that the transient voltages and frequency resulting from 100% load
rejection will not damage redundant safety-related equipment, the applicant
should either provide additional information on the voltage and frequency ex-
cursion levels at other plants with similar load rejection capability or provide
information on the tolerance of electronic equipment at Catawba to the over-
voltage and overfrequency they have indicated will occur during a load rejection
event. The staff will require a license condition that this information be
provided and this issue be satisfactorily resolved before a full-power license

is issued.
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9 AUXILIARY SYSTEMS

In the SER, the staff stated that the review of the safety-related equipment
was based on a design temperature of Y5°F at the inlet to the nuclear service
water system. The staff also stated that the 95°F temperature may change on
the basis of an independent analysis. In Section 2.4.4.2 of SSER 1, this tem-
perature was raised to 98.4°F after the independent analysis was completed.
Also, the staff stated in SSER 1 that the applicant indicated the affected
safety-related equipment will be requalified at the higher temperature.

By letter dated October 13, 1983, the applicant committed to requalify all
safety-related equipment at a temperature of at least 98.4°F. By letter dated
March 13, 1984, the applicant stated that affected equipment had been requali-
fied at a temperature of 100°F On this basis, the staff concludes that the
safety-related equipment requalification is acceptable. Section 2.4.4.2 of
this report discusses the hydrologic and thermal performance acceptability of
the standby nuclear service water pond. Thus, as stated in Section 2.4.4.2 of
this report, Outstanding Issue 2 is resolved.

9.3 Process Auxiliaries

9.3.2 Process and Postaccident Sampling Systems
9.3.2.2 Postaccident Sampling System

In the SER, the staff found that the applicant's postaccident sampling system
(PASS) met 8 of the 11 criteria for Item I1.B.3 in NUREG-0737. The following
three criteria were unresolved:

Criterion 2 - provide a core damage estimate procedure

Criterion 10 - provide information demonstrating applicabi’ity of procedures
and instrumentation in the postaccident water chemistry and
radiation environment

Criterion 11 - provide information regarding heat tracing of containment sample
lines

By letter dated February 7, 1984, the applicant provided additional information.
The staff's evaluation follows.

Criterion 2 - The applicant provided a procedure for estimating the degree of
reactor core damage based on measured and predicted postaccident radionuclide
concentrations from failed fuels. The procedure is identical to that of the
McGuire Nuclear Station. The staff determined that these provisions meet Cri~
terion 2; therefore, the procedure for estimating core damage is acceptable on
an interim basis. The applicant should provice a final procedure to estimate
the extent of core damage based on radionuciic® concentrations and taking into
consideration other physical parameters such as core temperature datc, sample
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location, and containment radiation levels and hydrogen concentrations. Guid-
ance for the procedure to estimate core damage has been provided to the
applicant.

Criterion 10 - The accuracy, range, and sensitivity of the PASS instruments and
analytical procedures are consistent with the recommendations of RG 1.97, Revi-
sion 2, and the clarifications of NUREG-0737, Item I1.B.3, "Postaccident Sam-
pling Capability," transmitted to the applicant. Therefore, they are adequate
for describing the radiological and chemical status of the reactor coolant.

The analytical methods and instrumentation were selected for their ability to
operate in the postaccident sampiing environment. Equipment used in postacci-
dent sampiing and analyses will be calibrated or tested at least every 6 months.
Retraining of operators for postaccident sampling is scheduled at a freguency
of once every 6 months. The staff finds that these provisions meet Criterion
10 and, therefore, are acceptable.

Criterion 11 - The applicant has provided information regarding heat tracing
of the containment atmosphere sample )line tec aid in obtaining representative
samples. The staff has determined that the applicant meets Criterion 11 of
Item I1.B.3 of NUREG-0737; therefore, it is acceptable.

The staff concludes that the postaccident sampling system now meets all the
criteria of Item I1.B.3 of NUREG-0737 and the procedure for estimating reactor
core damage is acceptable on an interim basis. Before restart following the
first refueling outage, the applicant shall revise the interim core damage
estimating procedure by submitting a final procedure tlat incorporates, as a
minimum, hydrogen levels, reactor coolant system pressure, core exit thermo-
couple temperatures and containment radiation levels in addition to radionuclide
data.

9.5 OUther Auxiliary Svstems

9.5.1 Fire Protection Program
The following partially resolves Outstanding Issue 14 of the SER.
9.5.1.5 General Plant Guidelines

Control of Combustibles

The staff stated in its SER that hydrogen gas would be routed through areas
containing shutdown-related equipment. The staff was concerned that the system
was not installed in accordance with fire protection guidelines contained in
BTP CMEB 9.5-1. By letter dated April 14, 1983, the applicant provided addi-
tional information on this system.

Tne staff has reviewed this system for compliance with BTP CMEB 9.5-1 guide-
lines. The bulk hydrogen gas storage cylinders are located in the plant yard.
Piping within the auxiliary and reactor building are designed to seismic Class
I requirements. The two 150-1b cylinders associated with the reactor coulant
pump drain tanks also are seismically restrained.
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On the basis of the above findings, the staff concludes that the hydrogen gas
storage and distribution system complies with Section C.5.d(5) of BTP CMEB 9.5-1

and is acceptable.
9.5.1.7 Fire Detection and Suppression

Fire Detection

In its SER, the staff listed the type of fire detectors used at Catawba Station.
By letter dated April 14, 1983, the applicant indicated that ultra-violet and
photo-electric-type detectors also are used at Catawba. Because these types of
detectors are acceptable, the staff's conclusion regarding this item remains the
same .

Fire Protection Water Supply System

The staff stated in the SER that the greatest water demand for fire suppression
was 3,420 gpm. By letter dated April 14, 1983, the applicant revised that quan-
tity to 3,645 gpm. In the same letter, the applicant provided the results of
acceptance tests on the fire pumps. The results demonstrated that this higher
flow rate can be met with the existing system. The performance capabilities of
the fire pumps meet Section 6.b of BTP CMEB 9.5-1 and are, therefore, acceptable.

9.5.1.8 Fire Protection for Specific Plant Areas

Safety-Related Battery Rooms

In its SER, the stuff expressed concern that redundant dc switchgear and invert-
ers were vulnerable to fire damage. By letter dated April 14, 1983, the appli-
cant indicated that the standby shutdown system will provide a physically and

electrically independent safe shutdown capability from the redundant systems in
these fire areas. This meets Section C.5.b of BTP CMEB 9.5-1 and is, therefore,

acceptable.
9.5.1.9 Conclusion
The following two items remain open:

(1) Safe Shutdown Analysis (Section 9.5.1.8)
(2) Description of Standby Shutdown System (Section 9.5.1.5)

The staff will report its review of these unresolved items in a future supple-
ment to the SER.

9.5.3 Lighting System

In FSAR Section 9.5.3, the applicant identified certain vital areas, necessary
for plant shutdown, as having only one emergency lighting system, either the
emergency ac 1ighting or the 8-hour battery packs. In the SER, the staff
requested that all suco vital areas be fdentified. Revision 8 to the FSAR
(Table 9.5.3.2) identified all such arear. The tabulation shows that not all
equipment areas have redundant emergency lighting. By letter dated March 23,
1984, the applicant identified the following additional sources of emergency

Tighting:
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(1) At least six battery-operated, 200 W lighting units of the type described
in SER Section 9.5.3(4) are stored and maintained as spares. These units
are included in the normal surveillance program for this type of lighting.

(2) At least 30 portable lighting units (7.5 V battery) are available. These
units are standard stock, consumable items -nd are not included in a sur-
veillance program.

On the basis of its review, the staff concludes that the various emergency
lighting systems provided at Catawba in the vital areas discussed in FSAR

Table 9.5.3.2 and supplemented by the emergency lighting sources discussed
above, are in conformance with SRP Section 9.5.3 (NUREG-0800) and industry
standards. The lighting systems can perform their design functions and, there-
fore, are acceptable.

9.5.4 Emergency Diesel Engine Fuel 01) Storage and Transfer System
9.5.4.1 Emergency Diesel Engine Auxiliary Support Systems (General)

The applicant was requested in the SER to show that initiation of the automatic
CO, fire protection systems in the diesel generator building, for whatever rea-
son (seismic event, fire, spurious action, etc.), will not dearade engine start-
up and operation on demand. In a letter dated May 16, 1983, the applicant stated
that the fire detection circuit was seismically designed and supervised to
annunciate control malfunctions. Subsequently, the applicant in telephone con-
versations with the staff stated that the detectors were not seismically quali-
fied. It also was stated in the May 16, 1983, letter that each diesel room is
provided with electrically separate C0, actuation systems to preclude a common
malfunction affecting both diesel rooms. In addition, the ventilation system
for the diesel generator rooms is designed so that the CO, and products of com-
bustion will not enter the diesel generator air intake. *hus. even though the
fire detectors are not seismically qualified, the applicant has stated that an
actuation of the CO, fire protection for any reason will not degrade the diesel
engine starting and operating on demand.

The staff finds the design to be in conformance with the recommendations of
NUREG/CR-0660 for enhancement of diese] generator reliability with regard tu
dust and dirt in the diesel generator rooms. I[t, therefore, is acceptable and
Outstanding Issue 15(c) is resolved.

9.5.8 Emergency Diesal Engine Combustion Air Intake and Exhaust System

In the SER it is stated that the applicant had provided preliminary information
on the redesigned diesel engine combustion air intake and exhaust system. At
that time the redesigned intake and exhaust structures were found to meet the
requirements of GOC 4, the guidelines of RGs 1.115 and 1.117 and NUREG/CR-0660,
and the requirements of GOC 2 with regards to rain, freezing rain, snow and
dust carryover, and blockage resulting from drifting snow and tornado debris.
However, insufficient information was provided on blockage of the intake and
exhaust openings as a result of ice and freezing rain and no final drawings
were submitted on the redesigned intake and exhaust structures. Thus, the
system was found unacceotable because it did not meet the requirements of GDC 2
regarding protection against the effects of natural phenomena.
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In a letter dated April 11, 1983, the applicant submitted the revised general
arrangement drawings for the redesigned diese] generator air intake and exhaust
structures. It also was stated in the letter that the intake and exhaust struc-
ture louvers are recessed in the structural openings and protective overhangs
are provided in accordance with American Society of Heating, Refrigeration, and
Air Conditioning Engineers (ASHRAE) recommendations for "Inlet and Outlet Design
for Weather and Dust Protection.” Louver spacing is greater than 4 in. between
blades, thus providing adequate space for ice buildup on the blades without
encouraging blockage. Also, the velocity and corresponding pressure drop are
low enough to prevent blade icing from compromising the performance of the
intake and exhaust system.

On the basis of its review of the submitted information, the staff concludes

that the emergency diesel engine air intake and exhaust system meets the require-
ments of GOC 2, 4, 5, and 17 and meets the requirements of NUREG/CR-0660, the
guidance of the cited regulatory guides and SRP Section 9.5.8, and industry

codes and standards. The system can perform its design safety function and is
acceptable. Therefore, Outstanding Issue 15(b) is resolved.
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10 STEAM AND POWER CONVLRSTON SYSTEM

10.3 Main Steam Supply System

10.3.4 Secondary Water Chemistry

FSAR Section 10.3.4 provided details of a secondary water chemistry monitaring
and control program. The staff found that additional information was needed to
complete the review; the applicant provided the additional information by
letter dated February 15, 1984. The proposed program addresses the six program
criteria of the <taff's position, as discussed below, and is based on the steam
generator water chemistry program recommended by the Steam Generators Owner
Group (5G0G).

The program monitors the critical parameters to inhibit steam generator corro-
sion and tube degradation. The limits and sampling schedules for these para-
meters have been established for condensate pump common discharge, condensate
polisher outlet, deaerator storage tank outlet, steam generator water and steam,
and moisture separation drains. The modes covered include normal power opera-
tion, startup from hot standby, hot shutdown/hot standby, and cold layup.
Sampling frequencies, control points for the critical parameters, and pro-

cess sampling points have been identified. Plant procedures used for measur-
ing the values of the critical parameters have been similarly identified.

The staff finds that the applicant's secondary side chemistry monitoring and
control program

(1) is capable of reducing the probability of abnormal leakage in the reactor
coolant pressure boundary by inhibiting steam generator corrosion and tube
degradation and thus meets the requirements of GOC 14

(2) adequately addresses all of the program criteria de)ineated in the staff's
position on control and monitoring of secondary water

(3) 1s based on the SGOG recommended steam generator water chemistry program

(4) monitors the secondary coolant purity in accordance with BTP MTEB 5-3,
Revision 2, and thus meets acceptance Criterion 3 of SRP Section 5.4.2.1,
"Steam Generator Materials," Revision 2

(5) monitors the water quality of the secondary side water in the steam gen-
erators to detect potential condenser cooling water in-leakage to the
condensate, and thus meets Position I1.3.f.(1) of BTP MTEB 5-3, Revision 2

(6) describes the methods for control of secondary side water chemistry data
and record management procedures and corrective actions for off-control
point chemistry and thus meets Positions 11.3.f.(2)-(6) of BTP MTEB 5-3,

Revision 2
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Routine changes in the program should be reviewed as per the requirements of
Technica) Specifications and should be reported under biannual FSAR update as
required by 10 CFR 50.71. Nonconservative changes, i.e., relaxation in sample
frequency or in impurity Timits, should be submitted to NRC for review before
the change is implemented. However, all-volatile treatment (AVT) program
changes that incorporate boric or calcium hydroxide additions to the steam
generator water to further reduce corrosicn problems such as tube denting or
pitting do not require NRC review provided an evaluation performed in accordance
with 10 CFR 50.59 demonstrates that the change does not involve an unreviewed
safety question or require a change in the Technical Specifications.

The annual operating report should include an evaluation of the secondary side
water chemistry program with an evaluation of the trends and a summary of the
total time during the reporting period that the various chemistry parameters
were out of the recommended control range.

On the basis of its evaluation, the staff concludes that the proposed secondary
water chemistry monitoring and control program meets (1) the requirements of
GDC 14 insofar as secondary water chemistry control program boundary material
integrity; (2) Acceptance Criterion 3 of SRP Section 5.4.2.1, Revision 2;

(3) Position I1.3 of BTP MTEB 5-3, Revision 2; and (4) the program criteria in
the staff's position and, therefore, is acceptable. Thus, License Condition 19
is considered resolved.

10.4 Other Features

10.4.9 Auxiliary Feedwater System

In the SER, the staff expressed its concern regarding the potential for block-
ing all suction supply to the auxiliary feedwater (AFW) pumps as a result of
inadvertent closure of the single supply line valve (CA103). This concern was
incorporated as License Condition 20.

By letter dated September 28, 1983, the applicant stated that valve CA103 has
been removed. Removing this valve will not block the water from the primary
water source to the auxiliary feedwater (AFW) pumps. The staff finds this
acceptable; therefore, License Condition 20 is resolved.
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13 CONDUCT OF OPERATIONS

13.3 Emergency Preparediess

13.3.1 Introduction

The staff's evaluation of the applicant's emergency preparedness is provided in
Section 13.3 of SSER 1 for Catawba Nuclear Station. The deficiencies entified
in that evaluation have been addressed by the applicant in (1) Revision 3 to

the Catawba Emergency Plan, June 1983, (2) revisions to the Catawba Emergency
Plan iaglementing Procedures submitted in July 1983, (3) Revision 9 to Corporate
Crisis Management Plan, June 1983, and (4) revisions to the Crisis Management
Plan Implementing Procedures, submitted July 1983.

The revised sections of the plans and procedures were reviewed against (1) the
appropriate planning standards in 10 CFR 50.47, (2) the requirements of
Appendix E to 10 CFR 50, and (3) the specific guidance criteria of NUREG-0654/
FEMA-REP-1, Revision 2, "Criteria for Preparation and Evaluation of Radiological
Emergency Response Plans and Preparedness in Support of Nuclear Power Plants,"
November 1980, which has been endorsed by RG 1.101 (Revision 2). The revised
plans and procedures aiso have been reviewed against the deficiencies noted in
the earlier review.

13.3.2 Evaluation of the Applicant's Onsite Emergency Plan

The deficiencies identified :n SSER 1 are repeated here, followed by the staff
evaluation comments.

13.3.2.1 Assignment of Responsibility (Organization Control)

(1) The letters of agreement with the various offsite support agencies should
be updated annually.

The applicant has committed to certifying annually that the letters of
agreement are current. This satisfies the intent of NUREG-0654.

(2) Duke P - Company's corporate emergency plan should be revised to include
Catawba Nuclear Station.

Revision 10 of the Corporate Management Plan, dated October 6, 1983,
includes Catawba Nuclear Staticn except in Table P-2, the section headed
“Procedures Used by CMC Dose Assessment Group" does not include Catawba
site-specific procedures. The staff considers this to be a part of

Confirmatory Issue 42.
13.3.2.5 Notification Methods and Procedures

(1) The station directive for the Technical Support Center (TSC) and the
Operations Support Center (0SC) must be generaled and approved by station

and corporate authorities.
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for making offsite dose projections using Health Physics Procedure
HP/0/B/1000/6. In an emergency these data are available immediately.
Comparison of plant site data with NWS (Douglas Airport) data shows
reasonable correlation.

13.3.2.9 Accident Assessment

(1) Procedures to provide the means for relating measured field contamination
levels to dose rate and for estimating integrated dose to the population
at risk must be generated and approved by station and corporate authorities.

A corporate emergency plan implementing procedure CEPIP-8, "Offsite
Radiological Coordination Group,” contains a description of the responsi=
bilities, functions, emergency actions and responses of the Dose Assess-
ment Coordinator (DAC) who calculates the doses based on release data,
meteorology, monitoring results, and analytical results using dose cal-
culation models, and advises the Offsite Radiological Coordinator (ORC) of
the doses to the population-at-risk in the vicinity of the station. The
ORC reports to the Recovery Manager and coordinates this information with
the Station Emergency Coordinator, the State and local emergency response
centers, the Crisis News Director, the NRC advisory support grcup and
others, as appropriate.

13.3.2.10 Protective Response

(1) The applicant will submit maps and information regarding evacuation
routes, areas, shelters, preselected sampling and monitoring points, and
the population distribution around the facility.

The public information brochure for Catawba, submitted for review on
June 22, 1983, contains the maps and information regarding evacuation
routes, protective action zones, reception/shelter centers.

Revision 3 of the Emergency Plan for Catawba contains information on the
population distribution around the facility by zones and distances.

Health Physics procedure HP/0/B/1009/04 1ists in tabular form preselected
sampling and monitoring points around the facility.

13.3.3 Conclusions

On the basis of its review of the Catawba Nuclear Station Emergency Plan,
previously reported in SSER 1, and a review of the revisions as reported
herein, the staff concludes that, upon satisfactory completion of those items
identified in Section 13.3.2 of this report as commi 'ed to by the applicant,
the Catawba Emergency Plan will provide an adequate planning basis for an
acceptable state of emergency preparedness.

After reviewing the findings and determinations made by FEMA on the adequacy of
State and local emerge.cy response ;lans and after reviewing any future revi-
sions to the applicant's Emergency Plan, a supplement to this report will pro-
vide the staff's overall conclusions as to whether the state of onsite and off-
site emergency preparedness provides reasonable assurance that adequate pro-
tective measures can and will be taken in the event of a radfological emergency.
Therefore, Outstanding Issue 16 has been changed to Confirmatory Issue 42.
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13.5 Plant Procedures

13.5.1 Administrative Procedures
13.5.1.3 TMI A<tion Plan Items

LAL1 _Shift yechnica) Advisor

The applicant has by letter dated January 24, 1984, compitted to having on shift
a shift technical advisor. The applicant plans to nave as part of the operating
Shifl crew a shift engineer (shift technical advisor). He shall have a bache-
lor's degres or equivalent in a scientific or enginearing discipline and 2 years
of responsibie nuclear power plant experience accompanied by an overall knowl-
edge of the plant. The staff concludes that this provision meets Task Action

Plan Item 1.A. 1.1 and is acceptable. Therefore, License Condition 2 is resolved.

1.C.4 Control Room Access

The applicant has developed and issued station procedures that establish speci-
fic individual cuthority and responsibility related to controlling personnel
access in the control room during normal and abnormal or emergency conditions.
In addition, station procedures have been developed and fssued that establish a
clear line of authority and responsibility in the control room in the event of
an emergency These procedures also define the lines of communication and
authority for station management personn:] rot in direct command of operations,
including those who report to stations cutside the control room. The staff
finds this acceptable and conciders License Condition 24 resolved.

13.5.2 Operating and Maintenance Procedures

I.C.1 Short-Term Accident Analysis and Procedures Revision

The staff's guidance for upgrading emergency operating procedures (EOPs) was
provided in the SER. The schedule and review requirements for TMI Task Action
Plan Ttem 1.C.1 have been modified by Suppiement 1 tu NUREG-0737, "Requirements
for Emergency Response Capability. "

Supplement 1 to NUREG-0737 requires that technical guidelines be submitted to
NRC for review. ror Catawba, this requirement was satisfied by (1) the appli-
cant's commitment in the FSAR to implement a program of emergency operating
procedures based on the Wustinghouse Emergency Response Gufdelines when approved
by the staff, and (2) M€ approval of Revision 0 of the wWestinghouse Owners
Group Emergency Response Guite)ines (Generic Letter 83-22, dated June 3, 1983).

NUREG-0737, Supplement 1, also requires that each licensee/apn!icant submit to
NRC a procedures generation package (PGP) at least 3 months before the date
formal operator training on the upgraded T0Ps is scheduled to begin. The PGP
shall include

(1) plant-specific technical guidelines
(2) a writer's guide
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(3) a descriptiun of the validation/verification program for EOPs
(4) a description of the training program for upgracded EOPs

Review criteria for PGPs are not currently included in the Standard Review Plan
(SRP). When SRP Section 13.5.2 was written, the program for the review of

EOPs was under development, based on reviews performed for TMI Task Action Plan
Item 1.C.8. Review criteria for PGPs are being developed based on experience
gained in performing the 1.C.8 reviews and on NUREG-0899, “Guidelines for the
Preparation of Emergency Operating Procedures,” which is the reference document
for the EOP upgrade portion of NUREG-0737, Supplement 1. NUREG-0899 identifies
the elements necessary for licensees and applicants to prepare and implement

EOPs that wil) provide the operator with directions to mitigate the consequences
of a broad range of accidents and multiple equipment failures. In addition,
NUREG-0899 out)ines the process by which licensees and applicants should develop,
implement, and maintain EOPs. To ensure that the elements are addressed in the
upgraded procedures and that acceptable processes of development, implementation,
and maintenance are used, the staff will review PGPs to gain confidence that
EOPs prepared according to the licensee/applicant's program will be acceptable.

The staff's review of PGPs consists of an evaluation of

(1) the applicant's plant-specific technical guidelines, including the planned
method for developing plant-specific EOPs from approved generic technical
guidelines that are based on the reanalysis of transients and accidents as
described in NUREG-0660, Section I.C.1, as clarified in Item 1.C.1 of
NUREG-0737

(2) the applicant's plant-specific writer's guide, detailing the specific
methods to be used in preparing EOPs based on the technical guidelines to
ensure that the EOPs are usable, accurate, complete, readable, and accept-
able to control room personne!

(3) a description of the applicant's EOP verification/validation program to
ensure that the EOPs accurately reflect the technical guidelines and
writer's guide, and that the EOPs will guide the operator in mitigating
the consequences of transients and accidents

(4) a description of the applicant's program for training operators on EOPs
to ensure that the operators will be adequately trained before the EOPs

are implemented

The Catawba PGP was submitted by a letter from H. B. Tucker (Duke) to H. R.
Denton (NRC), dated February 28, 1983. Subsequently, this PGP was superceded
by a revised PGP submitted by a letter from H. B. Tucker to M. R. Denton, dated
June 1, 1983, In a letter from M. B. Tucker to H. R. Denton, dated February 22,
1984, the applicant clarified the June 1, 1983, PGP by stating that the NRC-
approved version of the Westinghouse Owners Group ERCs, namely, Revision 0 to
the ERGs, served as the starting point for the development of the Catawba
plant-specific technical guidelines.

The Catawba PGP consists of the seven parts: (1) an introduction describing the

purpose, scope, and contents of the PGP, (2) a discussion of the Westinghouse
Owners Group [RGs used as the applicant's basis for developing plant-specific
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technical guidelines and o)ant-specific EOPs, along with a description of the

EOP development prccess: (3) the Catawba Nuclear Station Writer's Guide that
provides instructions for writiag procedures, emphasizing the incorporation

of human factors eng.neering principles; (4) a description of the verification
program uysed to confirm the correctness and technical accuracy of the procedures;
(5) a description of the validation program for ensuring that a trained operat-
ing shift can manage emeigency conditions using the plant-specitic EOPs; (6) a
description of the trainiag program for control room operatiny personnel, includ-
ing discussion of classreom, inplan® and simulator training; and (7) status of
the applicant's program tor upgradiag {OPs.

As previously discus-ed, detaileo c<riteria for review of FGPs do not exist.
The Catawba review was based on tne fequirements of Supplement 1 to NUREG-0737.
NUREG-0899 provided additional guizance for the review.

As a result of its ‘eview of the Catawba PGP, the staff finds that the follow-
ing items need to be resoived bafore the staff can cont.lude that the applicant's
program for developirg procedures in accordance with TMI Task Action Plan

Item I.C.1 is acceptable. Item 1 must be resolved before initial criticality.
Item 2 consists of several minor issues that shovid be tesolved before an
operating license is issued.

(1) In the Fehruary 22, 1364, letter ficii H. 8. Tucker to H. R. Denton, the
applicant stated that Revision 0 of the ERGs served as the starting point
for the Catawba plant-specific technical guidelines. The applicant also
stated that <ome changes had been made to the Catawba plant-specific
technicai guidelines to conform with Revision 1 of the &RGs. These
changes are briefly sumnarized in the February 22, 1984, letter from the
applicant. 1n addition, Section 6.2.2.1 of the PGP states that maijor
differences hetween the Catawba design and the reference plant are being
considered in additional analyses performed by Westinghouse. Example: of
these differences are the ice condenser cortainment and upper head injec-
tion system used in the Catawba design.

The staff requires the applicant to identify the safety-significant differ-
ences in the Catawhi piant-specific technical guidelines from the NRC-
approved generic technical guidelines and to Frovide justification for
these deviations. This information shall be reviewed and approved by the
staff before initial critica'ity.

(2) Additional information and/or clarification is needed in the following
areas:

(a) The PGP should contain a more complete description of how adequate
operator and plant staff familiarization with EOPs will be ensured
before EOF implementation. This description should (i) include a
commitment that all EOPs will be exercised by all control room opera-
tors during simulator training, (ii) identify the method for ensuring
adequate operator training of areas not covered by simulator exercises,
and (iii) describe the method of documenting the simulator program,
including provisions for evaluation and documentation of operator
performance.
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(b) The PGP should contain a description of the criteria used for select-
ing the scenarios used in the validation/verification program to pro-
vide a high level of assurance that the procedures will properly guide

the operators in mitigating the consequences of transients and acci~
dents. The program description should indicate that the full comple-
ment of EOPs will be exercised (including multiple failures, both
simultaneous and sequential).

(c) Section 2.5 of the Catawba writer's Guide correctly states that action
steps should not be included in cautions or notes. However, in the
Emergency Procedures Example in Appendix I to the Writer's Guide, the

cautions on pages 3 and 4 do include action steps. Either the action
steps should be removed from cautions or the Writer's Guide should be
revised to describe when it is permissible to include action steps in
cautions.

(d) Section 5.5.3 of NUREG-0899 states that "WARNINGS and CAUTIONS should
be written so that they can be read completely without interruption
by intervening steps or page turning." Section 2.5 or other appro~

priate location in the Catawba Writer's Guide should include a state-
ment to this effect.

(e) Section 5.5.8 of NUREG-0899 contains guidance for the preparation of
figures and tables. Section 2.9 or another appropriate location in
the Catawba Writer's Guide should include such guidance to ensure
accuracy of information presentation to facilitate access and
usability.

(f) Describe the method for handling differences between Catawba Units |
and 2 in the validation/verification and training process, e.g., to
the extent that the units differ in terms of instrumentation, controls,

equipment (including availability, design, labeling, or location) or
any other aspect that may impact safety of plant operation or
maintenance.

The staff concludes, with the exception of these items, that the applicant's
program for developing of EOPs as required by NUREG-0737, Item I1.C.1, and
Supplement 1 to NUREG-0737, is acceptable. Therefore, Item I1.C.1 becomes
License Condition 34 in this supplement.

13.5.3 Reanalysis of Transients and Acciderts, Development of Emergency
Operating Procedures

1.C.7 NSSS Vendor Review of Procedures

The requirement for vendor review of EOPs has been satisfied by the involve-
ment of Westinghouse in the development of the ERGs, as reported under ™I

Task Action Plan Item I.C.1 of this supplement. The applicant's EOPs will be
based on the ERGs. In addition, Westinghouse is performing analyses of differ-
ences between Catawba and the reference design used in developing the ERGs to
be used in developing the plant-specific technical guidelines. Therefore, the
staff finds, the applicant has adequately responded to TMI Task Action Plan
Item 1.C.7 for EOPs. NSSS vendor review of low-power testing and power ascen-
sion procedures as discussed in Section 13.5.3 of the SER remains as License
Condition 25 in this supplement.
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15 ACCIDENT ANALYSIS

15.1 General Discussion

Review of thermal hydraulic code THINC-IV is described in Section 4.4 of the
SER. The LOFTRAN code has been reviewed and approved by the staff (letter from
C. Thomas (NRC) to E. Ray (Westinghouse), July 29, 1983). The staff review of
the FACTRAN code has progressed to such a point that there is reasonable assur-
ance that analyses results dependent on the code will not be appreciably altered
by any revisiuns that may be required by the staff. For some events analyzed
in Section 15, the applicant used an improved thermal design method (described
in SER Section 4.4). The staff has requested that the applicant clearly iden-
tify the events for which this method was used and show that implementation of
this method conforms to appropriate restrictions and limitations. Because this
jssue is identified as Outstanding Issue 5 in Section 4.4.1 in Supplement 1 of
the Catawba SER ( VUREG-0954, April 1983), it is beirg removed from this section
as Confirmatory [ssue 39.

15.2 Normal Operation and Anticipated Transients

15.2.4 Reactivity and Power Distribution Anomalies
15.2.4.5 Rod Cluster Control Assembly Malfunctions

5SER 1 indicated that, as a result of the staff approval of the new Westinghouse
analytical methodology for the controi rod drop event and the topical report
describing it, the related operating restrictions were not needed for Catawba
cycle one. The staff has subsequently determined that the cases presented in
the topical report are not necessarily directly applicable to Catawba cycle one
and that reactor-specific calculations are required. These calculations, using
the approved Westinghouse methodology, have been done and the required criteria
have been met. These calculations are presented in Amendment 30, Revision 8,

to the Catawba FSAR. The staff review has concluded that appropriate reactor-
specific calculations have been compl:ted for Catawba and operating restrictions
are not required for cycle one.

15.3 Design-Basis Accidents

15.3.4 Reactor Coolant Pump Rotor Seiyzure and Shaft Break

As stated in the SER, the reactor coolant pump locked-rotor accident was ana-
lyzed by postulating an instantaneous seizure of one reactor coolant system
pump rotor. The reactor flow would decrease rapidly, which leads to a reactor
trip as a result of a reactor coolant low-flow signal. In response to a staff
question, the applicant stated that for the case of a loss of offsite power, no
fuel rods are calculated to experience a departure from nucleate boiling ratio
(DNBR) value less than the acceptance limit and, hence, no fuel failure result-
ing from locked-rotor event. Because there is no fuel failure calculated for
this accident at Catawba, there is no single active failure that will cause the
consequences to exceed 10 CFR 100 limits.
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15.5.6 Small-Break LOCA Methods (I1.K.3.30) and Plant-Specific Calculations
(I1.K.3.31)

As stated in the SER, the applicant has referenced the westinghouse Owners
Group submittal regarding this issue. The staff's review of this submittal has
not been completed. The applicant has stated that it is a participant in the
Westinghouse Owners Group on this issue. This issue is being actively pursued
by the staff on a generic basis. On the basis of the above information, the
staff considers License Condition 32 resolved.

15.6 Anticipated Transients Without Scram

As stated in the SER, the applicant is required to have procedures for mitigat-
ing the consequences of anticipated transients without scram (ATWS) events. The
westinghouse Owners Group has developed ERGs that include actions for mitigation
of ATWS events. The applicant's EOPs will be based on ERGs that are approved by
the staff. Therefore, the staff concludes that the applicant has adequately
responded to the NUREG-0460 requirement to have EOPs for mitigating the conse-
quences of ATWS events.
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18 CONTROL ROOM DESIGN REVIEW
18.1 Position

Action Plan Item 1.D.1, “Contrc] Room Design Reviews" (NUREG-0660), states

that operating reactor licensees and applicants for operating licenses will be
required to perform a detailed control room design review (DCRDR) to identify
and correct design discrepancies. The objective, as stated in NUREG-0660, is

to improve the ability of nuclear power plant control room operators to prevent
or cope with accidents, if thev occur, by improving the information provided to
them. Supplement 1 to NUREG-0737, dated December 17, 1982, confirmed and clari-
fied the DCRDR requirement in NUREG-0660. As a result of Supplement 1 to
NUREG-0737, each applicant or licensee is required to conduct their DCRDR on a
schedule negotiated with NRC.

NUREG-0700 describes four phases of the DCRDR to be performed by the applicant
and licensee. These phases are (1) planning, (2) review, (3) assessment and
implementation, and (4) reporting.

The draft of NUREG-0801, "Evaluation Criteria for Detailed Control Room Design
Review," provides the necessary criteria for evaluating each phase.

Supplement 1 to NUREG-0737 requires applicants and licensees to submit a program
plan that describes how they will

(1) establish a qualified multidisciplinary review team

(2) perform a function and task analyses to identify control room operator
tasks and information and control requirements during emergency operations

(3) compare display and control requirements with a control room inventory

(4) survey the control room to identify deviations from accepted human factors
principles

(5) assess human engineering discrepancies (HEDs) to determine which HEDs are
significant and should be corrected

(6) select design improvements

(7) verify the selected design improvements will provide the necessary
correction

(8) vearify that improvements will not introduce new HEDs
(9) coordinate control room improvements with changes from other programs such

as the safety parameter display system (SPDS), operator training. RG 1.97
instrumentation, and upgrade of emergency operating procedures
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The NRC requires each applicant and licensee to submit a summary report at the
end of the DCROR. The report should describe the proposed control room changes
and implementation schedules and provide Justificalion for leaving safety sig-
nificant HEDs uncorrected or partially corrected.

The staff will evaluate the organization, process, and results of each DCRDR.
The evaluation of the applicant's and licensee's DCRDR efforts will consist of
the following, as described in NUREG-0801:

(1) an evaluation of the program plan report submitted by the licensee/
applicant

(2) a visit to some of the plant sites o audit the progress of the DCRDR
programs

(3) an evaluation of the licensee/applicant DCRDR summary report
(4) a possible preimplementation audit

(5) the preparation of a safety evaluation report that will present the results
of the NRC evaluation

Significant MEDs should be corrected. Improvements that can be accomplished
with an enhancement program should be done promptly.

18.2 Discussion

Ouke Power Company submitted a generic "Control Room Review Plan" to the NRC

on April 14, 1983, for performing DCRDRs for all units of the Oconee, McGuire,
and Catawba Nuclear Stations. The staff reviewed the program plan with refer-
ence to the requirements of Supplement 1 to NUREG-0737 and the guidance con-
tained in NUREG-0700 and Draft NUREG-0801 and transmitted comments to Duke
Power by letter, dated August 2, 1983. Also, by the letter of April 14, 1983,
the applicant submitted a Control Room Review Final Report as an attachment to
his response to NUREG-0737, Supplement 1, and, by letter dated June 1, 1983,
submitted a Control Room Review Supplement (dated May 6, 1983) to the Final
Report for the Catawba Nuclear Station Unit 1. In conjunction with the staff's
review of the Catawba Unit 1 DCRDR Summary Report and the preparation of the
SER on the Catawba Unit 1 DCRDR, the staff conducted a preimplementation audit
of Catawba Unit 1 and an in-progress audit of the remaining Duke nuclear sta-
tions on August 9-12, 1983. Consultants from Lawrence Livermore National Labo-
ratory (LLNL) assisted the staff in its review. LINL's Technical Evaluation
Report can be found as Enclosure A to a letter dated March 9, 1984, from NRC to
Duke transmitting the DCOR preliminary draft SER. By letter dated Apr’ J,
1984, the applicant provided written responses to each of the open items identi-
fied in the staff's letter of March 9, 1984,

The following is a brief summary of the degree to which the requirements of
Supplement 1 to NUREG-0737 were satisfied. Additional detail describing how
Duke conducted the Catawba Unit 1 DCRDR can be found in Enclosure A to the
above-mnentioned letter.
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(1) Establishment of a Qualified Multidisciplinary Review Team

Duke established an 1l-member interdisciplinary management steering com-
mittee to direct and manage the DCRDR and an interdisciplinary review team
to wo*x on the DCRDR. Six members of the review team were designated as
the core review team and assigned to work full time on the DCRDR.

Duke's DCRDR planning and organization generally follow the guidelines of
NUREG-0700 and Draft NUREG-UB01. The review team was supported by well-
qualified human factors consultants.

In summary, it is the staff's judgment that the applicant has met the re-
quirement of establishing a qualified multidisciplinary review teauw.

(2) Function and Task Analyses to Identify Control Room Operator Tasks and
Information and Contro! Requirements During Emergency Operations

Duke conducted a function and task analysis based upon the Westinghouse
Emergency Response Guidelines (ERGs) issued in September 1982. Procedures
for all emergency operations were analyzed and some normal operating pro-
cedures also were analyzed. The applicant's objectives in performing the

task analysis were identification of operator tasks, determination of the
controle and displays required to perform those tasks, and evaluation of

R

the human factors suitability of the controls and displays.

The task analysis team developed operational sequences for all ERGs and for
selected normal operating procedures to define cperator tasks and task-
elements that established information and control requirements. The task/
task element descriptions were then used with operational sequence talk-
throughs and walkthroughs to identify potential HEDs. The Catawba Unit 1
task analysis identified 112 potential HEDs.

Duke's function and task analysis for Catawba Unit 1 was audited by the
staff during the preimplementation audit because neither the program plan
nor summary report described in sufficient detail how the objectives of

the task analysis were going to be accomplished. The task analysis audit
included a review of the Duke task analysis documentation and detailed dis-
cussions with the personnel who conducted the task analysis. The audit
verified that the task analysis was performed on all operational sequences
identified in the Westinghouse ERGs and selected normal operation sequences.
The audit team reviewed (a) selected task data packages consisting of task
sequence charts, (b) completed task data forms that included identification
of information and control requirements, and (c) HED d- .mentation orginat-
ing from the task analysis. In addition, the audit team selected the ERG
for steam generator tube rupture and conducted a detailed walkthrough and
evaluation of the task sequence using Duke's task sequence charts and task
data ‘orms and the full scale control room mockup

Based on the operator tasks identified, the applicant defined the para-
meters necessary for the operators to determine the need to perform the
tasks and the parameters necessary to determine that the tasks have been
performed successfully. The operator's tasks were analyzed to determine
the characteristics of the information and control capability needed to
perform the task. Information characteristics included parameter type,
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dynamic range, set points, resolution/accuracy, speed of response, units,
and the need for trending. Control characteristics included type (dis-
crete or continuous), discrete function (e.g., On, Off, Auto), rate, gain,
response requirements, transfer function, criticality, and frequency of use.

On the basis of the audit of Duke's system function and task analysis, it
was the staff's judgment that the applicant had basically met the require-
ment for conducting the system function and task analysis. Since the
audit, the staff has met with the Westinghouse Owners Group (WOG) on the
task analysis requirements. The staff has discussed the results of the
WOG meeting with the applicant and further confirmed the adequacy of the
Catawba Unit 1 task analysis.

(3) A _Comparison of Display and Control Requirements With A Control Room
Inventory

While Duke Power did not conduct an explicit control room inventory, an
inventory was compiled during construction of the photo-mosaic mockup of
the Catawba Unit 1 control room. A1)l components on the mockup were labeled
and identified with their engineering drawing identification number.

Lack of needed control room instruments and controls was identified during
the task analysis talkthroughs and walkthroughs conducted at the cantral
room mockup. Systematic identification of unnecessary controls and dis-
plays was not performed. A listing of emergency equipment, communications
equipment, and reference materials to be provided in the control room was
compiled during the control room survey.

The activities performed by Duke during the task analysis and control room
survey activities enabled the staff to conclude that the appiicant has met
the intent of the requirements of comparing display and control require-
ments with a control room inventory.

(4) A Control Room Survey To Identify Deviations From Accepted Human Factors

Principles

Duke conducted a control room survey (CRS) of Catawba Unit 1 to determine
the extent that control room equipment and components were in compliance
with human factors guidelines. The Catawba Unit 1 CRS was divided into
three separate surveys:

(a) a physical survey at the control room mockup and on-site to evaluate
control room components and equipment

(b) an engineering survey to evaluate the controi room against guidelines
that could be assessed using engineering drawings or that required
special studies

(c) an environmental survey to measure control room environmental factors

The applicant's descriptions of the Catawba Unit 1 control room environment ,

communications equipment, emergency and protective equipment, annunciators,
and computer system follow:
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(a) Environmental Survey

Gibbs and Hill, Inc. was retained to perform a lighting survey of the
Catawba control room. The results of this survey were reviewed by
the control room survey team to identify specific HEDs. In gereral,
the lighting was in compliance with recommended guidelines; however,
a few minor problems in portions of the control room were identified.
HED C-2-153 covers the physical changes necessary to correct the
identified problems.

In addition to the survey of control room lighting, surveys of the
heating, ventilating, and air conditioning (HVAC) and sound environ-
ment in the control room; and the lighting, HVAC, and sound environ-
ment for the auxiliary shutdown panel areas were conducted by the
control room survey team. Identified HEDs were assessed by the con-
trol room review team. The assessment results were that the sound
and HVAC environments were in general compliance with recommended
guidelines and that no changes were required in these areas, but
several changes in the 'ighting for the auxiliary shutdown area were
needed because of glare or low illumination. HED C-1-701 covers the
physical changes necessary to correct these problems. Both HEDs
C-1-701 and C-2-153 are described in Revision 4 of the Duke Power
Response, dated March 28, 1984, to Supplement 1 of NUREG-0737.

(b) Communications Equipment

A recent survey of the communications equipment was performed by the
control room survey team. Installed equipment met all recommended
guidelines and no HED corrective actions were required. Because of
the construction status, the fire brigade radio, NRC red phone, and
the NOAA radio were not installed at the time of the survey; they are
to be installed before fuel loading. The design documentation for
the installation of these items was reviewed and no HEDs were
identified.

(c) Emergency Protective Equipment

A recent survey of this equipment was performed by the control room
survey team. Adequate fire protection equipment was available and
located in designated areas of the control room. No HED corrective
actions were required. The locaticn and adequacy of the emergency
breathing air system was also reviewed and no HEDs were identified.

(d) Availability and Storage of Reference Materials
This subject was covered in the operating experience review. No prob-
lems were identified. In addition, a recent inspection found that

the access and storage requirement for procedures, drawings, and other
necessary documents met recommended guidelines.

(e) Annunciators

The annunciator system for the control room was reviewed in both the
task analysis and control room survey activities. In addition,
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I 1nt 1es itegories were evaluated by a

process to determine the relative signifti-
each HED ¢ ) f the significance evaluation were the poten-
perator error, the potential for detection and recovery, ana the

sequence of the error to plant operation and safety The final disposi-

of potential HEDs and the determination of relative significance were
assessment team comprised of three senior reactor operators,
cal and nuclear engineers, two electrical engineers, and two

specialists Based on the above process, the applicant

HEDs for corrective action

v L

team found the Duke HED assessment process to be a useful, qual
aluation tool for comparing HEDs, although the audit team did not
the process t« e sufficiently refined to use the quantitative
accurate ran D significance
the staff judgment that the licensee has met the re-
ing HEDs y determine which 1Icn aire safety ,\:(,;H‘,T\‘
orrected

T ans .
.'!\.} rovements

ree of Duke's olution teams, each consisting of one operator and one
engineer, developed resolution yr the HEDs that Duke determined to be
ictual
neers and human factors ) sts The resolutions considered were

discrepancies 0 ion teams were assisted by design engi-

phvsical control room mcdifi t s. surface enhancements to control
boards, and recommendations for | edures revisions or additional train-

'

lutions were develop I control board by control board basis

itions For HEDs that were assigned relative signifi

0 estimated the costs of solutions and, in some cases, alternative
a

nce, a signi-
ance/cost ratio was determined as an al 0 determining st effective-
nes HEDs without an assigned relative significance were subjectively
reviewed for cost effectiveness by Duke's DCRDR review team.

Duke determined that

native solutions These HEDs were identified and documented with justifi-

cation for no corrective action to be taken The remainder of the HEDs

were designated for corrective on by physical control room changes, by
urface enhancement techniques, or by management action for changes in

rocedures or training The audit team reviewed the following:

atawba

16 HEDs did not have cost-effective solutions or alter-



Duke determined did n« require corrective

except one, the st concurred with Duke's

rrective action e applicant responded that

intent to improved label
U«

1ng to th witches 1n this
however, additions to this system since the HED was identi-
e required the rearrangement of these switches to accommodate
itiona ontrol devices During this rearrangement the
were realigned to place trair switches on the left and
switches on the right 11s actiol l1ly corrects the origi-

The staff finds the app] ant ' s response acceptable.

ght of the 210 HEDs that Duke designated for corrective action
cal changes or by surface enhancement techniques The audit

curred with Duke's proposed corrective actio or each of

Us were referred to management atten fypical solu-
r these HEDs included additional operator training or emphasis;
station maintenance procedures; requisi on of or avail-

| tools, step ladders, throat microphones, chart
)t these problems were noted as a result of the
us of the unit and would have been resolved before
rue oading In addition, two HEDs, which were referred to station
management, were identified during the environmental survey These
HEDs concerned the cleaning of control boards and devices and the

ntrast on computer CRTs

room review team transmitted a description of each of
se HEDs to station management. Supervision responsible for areas
»tation management to which the HEDs pertained reviewed the HEDs
proposed apprepriate corrective actions to the review team lhe
iew team reviewed the proposed corrective actions for approval
before 1mplementation

irrective actions for all management-attention HEDs have becn com-
| -1 1

leted except for HEDs 276, 486, 519, and 606 The status of these
HEDs fol

| Ow!

HED 276 - Install warnin in areas prohibited for walkie-talkie
use

»1gns have been made for areas that are designated as pro-
or walkie-talkie use. The signs will be installed
designated areas by Jiune 1, 1984

Backlighted switches on 1.47 panel are hot to touch

New LED-type bulbs have been ordered as replacements.
lThese bulbs will be installed as soon as they are received.




Frequency of fire detection panel alarms reduces audibility
of other control room alarms.

This system has been in test-and-check-out mode. After
test completion, volume will be rcduced to acceptable level
and frequency of alarm occurrences will be low
Present CRT monitors have poor contrast

A new type of CRT monitors have be2en ordered and
installed by December 1984

The staff finds the applicant's response acceptable

Duke prioritized the implementation of HED corrective actions on the basis
of (a) the operating status of the plant required for installation of the
HED solution, and (b) the significance of the HED.

For scheduling HED corrective action implementation, Luke established two
categories of plant operating status: (a) before fuel loading, and (b) by
the end of the first refueling outage

within each HED correciion calegory, Ouke used ihe HED significance ranking
or the subjective significance evalua*tion of the HED to determine imple-
mentation priority and to assign the HEDs to these implementation catego-
ries Scheduling appears to have been a subjective committee deliberation
process that was not well documented Justification for assigning HED
corrective actions to the category to be completed after fuel loading and
before the end of the first refueling outage was not documented.

A letter from H. B. Tucker (Duke) to H. R. Denton (NRC), dated February 20
1984, discusses the schedule for specific HED corrective actions to be
completed before fuel loading and before the end of the first refueling
yutage and provides improvements in the original schedule and justifica-
tions for HEDs scheduled for completion during these periods.

The staff finds the applicant's response acceptable. However, until the
licensee has corrected all human engineering deficiencies according to the
schedule contained in the letter of February 20, 1984, this issue will be
1 License Cond.tion

cation That Selected Design impjpigment; Will Provide the Necessary

The staff is not sure that the design and installation of the HED solutions
by Duke line organization is being followed and documented adequately to
verify that the proper corrective action has been implemented. From the
documentation reviewed and discussed during the audit, it was not clear

how the detailed designs of control room modifications would be checked
back against the HED solutions developed by the DCRDR review team to

verify that the implemented corrective actions resolve all HEDs.

The applicant responded that HED solutions were developed by the control
room review solution teams, which were comprised of instrumentation and
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ontro! engineers, mechan al/nucliear engineers, senior reactor operators,
and a human factors specialist The recommended solutions were then
1ssigned to the control complex group of the Design Engineering Department
for 1mplementation Iwo members of the control room review team's re
tean ire now ass*gned to the control complex group In addition, the
remaining personni! of the control complex group served on the control

room survey teams and the ution teams during the control room review
nese personnel re familiar with both the review and the proposed solu-
tior and are responsible for the implementation of detailed soiutions
nrough the nuclear station modification (NSM) process This process

s

ensures the installation of modifications in accordance with the NSM docu-

3 ment package
vy the control room review solution
teams were portrayed on the full-scale control board mockups used for the

jecause HED solutions were integrated on the mockups, the effect

The proposed i‘r‘V%}(": "iw(;}“‘z (1"‘\/‘"“‘)(‘(1 b

review ¢

of each solution on the Operator as wel]l as i1ts relationship to cther
itions, could be observed
In addition, the Duke Power Emergency Procedure Validation Program pro-

vides an administrative process to ensure ““at a trained operating shift
in manage emergency conditions using the plant-specific emergency proce-
ure: Ihis validation process evaluates the adequacy of the operator
procedure/control room interface in handling emergency situations The
jram provides both an initial validation and an on-going validation

lhe staff finds the applicant's response acceptable.

(8) Verification That Improvements Will Not Introduce New HEDs

ihree of Duke's HED solution teams reviewed the HED sclutions on the full-
scale, control room mockup and determined that no new HEDs were created

by the solutions The staff concludes that the applicant has met this
requirement

(9) Coordination of Control Room Improvements With Changes From Other Programs

uch As SPDS, Operator Training, Reg. Guide 1.97 Instrumentation, and

Upgraded Emergency Oper&ttﬂg Procedures

Based on audit team findings, the staff concludes that the applicant has
met this requirement

(10) Post-TMI Actions and Salem ATWS Events

The applicant responded that NUREG-0737, Items I1I1.B.1, 11.D.3, II.F.1 and

[1.F.2, resulted in modifications to the displays and controls in the
Catawba control room These TMI items also were incorporated into the
emergency procedures as appropriate As discussed in Duke's response to

upplement 1 to NUREG-0737, operators have been trained on these procedures
and the upgraded emergency procedure program will be fully implemented by

fuel loading

,‘.
(&
'
-
o
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rask analyses for inadequate core cooling and for an ATWS event were con-

C
itrol room review using

ducted by the task analysis team during the conly

Wwestinghouse Emergency Response Guidelines FR-C 1 and ECA-1 HEDs identi-
fied during the task analysis activities were assessed by the review team
and the required HED corrective actions are described in the Supplement to
Final Report, Catawba Nuclear Station, Unit 1, dated May 6, 1983

‘y

the applicant's response acceptable

.taff finds that the applicant's DCRDR for Catawba Unit 1 meets all of the
requirements of Supplement 1 to NUREG-0737 except for scheduling of HED correc-
tive actions On the basis of the applicant's responses transmitted by letters
dated February 20, and April 9, 1984, the staff concludes, from a human factors
standpoint, that a full-power operating license can be granted for Catawba
Unit 1

3

Catawba SSER 2




APPENDIX A

CONTINUATION OF CHRONOLOGY

Letter from applicant concerning design of the diesel
generator intake and exhaustl system

ASLB issues Order extending the time for filing discovery

Y l"",r)'."'“n"

5LB issues Memorandum and Order regarding rulings on
\

Imetto Alliance motion to compel discovery from applicant

etter from applicant concerning resolution of TMI Action
lan Item 11.K.3.5., "Automatic Trip of Reactor Coolant

L
p

P—
Fumps

Letter to applicant anhvrw§mg their request for with-
holding information from public disclosure.

ASLB issues Memorandum and Order regarding ruling on
Palmetto request for remedial measures.

Letter to applicant requesting additional information in
the hydrologic engineering area.

Generic Letter 83-20 -- Integrated Scheduling for
Implementation of Plant Modifications

Letter from applicant forwarding storage and in-transit
security plan for special nuclear material (SNM) of low
strategic significance

Generic Letter 83-21 -- Clarification of Access Control

Procedures for Law Enforcement Visits

Letter to applicant forwarding Supplement 1 to the Safety
Evaluation Report

issues Memorandum and Order regarding ruling on appli-
s motion to compel discovery from Palmetto Alliance.

Letter from applicant concerning open items, confirmatory
items, and license conditions

Letter from applicant concerning proposed steam generator
modifications.

May 20 98 Letter from applicant forwarding propused Unit 1 Technical
Specifications
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yeptember ; ASLB issues Order concerning prehearing conference

september 5. 1 Meeting with applicant to S( the internal corrosion
protection r fuel o orage tanks and the emergency
1ighting

yeptember 20 3 ASLB issues Order denying motion by Palmetto Alliance for
extension of time in which to file objections to the

Board's September 14 prehearing conference order

September 21, 1983 Board Notification 83-139 -- Westinghouse Reactor Coolant
Pump Seals

yeptember ¢ 98 Letter from applicant forwarding Revision 2 to the response
to Supplement 1 to NUREG-0737

tember 28, 1 3 Letter from applicant concerning (License Condition 20)
loss of primary source of condensate storage water.

tember Board Notification 83-66A -- Westinghouse Rod Drop Issue

ASLR issues Memorandum and Order ruling on remaining
emergency planning contentions

Board Notification 82-105A -- NRC staff evaluation regarding
|

allegations of potential design deficiencies in Class
piping.

Meeting with applicant to discuss the internal corrosion
protection for fuel oil storage tanks and the emergency

lighting (summary issued November 25, 1983)

ember ), 19 ASLB issues Notice of Reconstitution of Board. Board now
consists of J. Kellev, Chairman, and R. Foster and P. Purdom.

ember : 3  ASLB issues Memorandum and Order ruling on objections to
prehearing conference order.

October 98 Board Notification 83-151 -- Westinghouse ECCS Actuation
L UlJ 1C

October 13 Letter from applicant correcti correct statements 1n
trip report

Lette; from dL)DY'v\’a"\t_ concerning test of enqinpered L
guards P-4 interlock

October 13, 1 Letter from applicant concerning performance of the standby
nuclear service water pond

October 1: ¢ Letter from applicant concerning loss of both RHR trains
resulting from a single instrument bus failure.
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HI:,!H} Not I"f.i! on Hf’i-l‘,/A - "v“i";m!'._s COpy of “'N 83-1728
concerning draft test report on qualification test program

s0ienoid ves

Memorandum and Order ruling on applicant's and
1S for summary 11sposition of DES Lontention 17

Generic Letter | 33 == NRC Positions on Certain Require-

1

ment f Appendi te 10 CFR 50

Letter from applicant concerning 1strumentation of
Inadequate core cooling detectior
== New Information Concerning

Board Notification 83-160
mn

I [ ] s ] {
itransamerica elaval |

)
DI) Emergency Diesel Generators

ition 83-147 -- New Information - Apparent
ited to Diesel Generators

ANt concerning clarification of required
generic implications of Salem ATWS events

ipplicant responding to SER open items.

Letter from applicant concerning relief and safety valve

test ng

Meeting with applicant to discuss technical issues related
to probable maximum precipitation and its effects on
'ty-related structures and components

Letter R3-38 - UREG-0965 NRC Inventory of
Dams

Letter to applicant concerning local flooding and site

drainaqge

November . I8 AS| 1ssues Protective Order
November | Board Notification 83-175 =-- QA/QC If‘r'v(r"vt'('jdt"()”‘: at

itawba

Meeting with applicant and site visit to audit fire protec-

jram

ti1on ore
n prog

November 2. 3 Genery etter 83-35 -~ Clarification of TMI Action Plan
[tem [].K.3 ]

Board Notification 83-162 -- New Information - Apparent
Deficiency Related to a Reactor Coolant Pump

November 7 33 Letter from applicant forwarding revisions to Crisis
Management Plan Implementing Procedures
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November 1] Letter from app ant con 1ng emergen

Interna

November 15 198 ASLAB

order
November 1 4 Board Not
Concerning Transan ca Del (TDI1) 18 N( )iese |

Generator

November 1/, 1983 Commission 1ssues

dated November
November 18 Letter Ot ylican oncer

vember 21, 19 Letter t« licant concey

Phese

December Z. b Geney

Uperato

mm 1 1NN 1CCiigC

AB order

dated November 10

Jecember 7, 1 Letter to 5 4

fO Y ,‘}J:V\‘v-r\]

|

information on 1 ’ ca Del: diesel generator

Generic Letter 83-42 ( 1ficati« o Generi¢
81-07 Regarding Response to -061 Conty

Loads at Nuc \p,;‘v Poweyr p

Jecember | 1983 Generic 3 tina Reaquiremen
Part

Specifications

ecember ZU 1983 Generi etter R3-

Operator icensing Examiner

Letter from licensee concert
!

eliminating postulated pij

stem primary op
Jecember 2] 98 Gener) Letter 83-40
December 2] 198 L 2 app licant forwarding

December 30 9 ASLB issues Memorandum and

$

record and schedule for

December 3l ] ASLB issues Memorandum and Order der applicant

motion for recons on ncerr 1 sed emergency

“‘l:i”’l""\tj‘ Conte
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ecember 30, ] Letter t« applicant rpqupsY'nq additional information

regarding fransamerica Delavel emergency diesel generators

Generic Letter 84-01 -- NRC Use of the Terms, "Important
to Safety” and "Safety Related

Board Notification 84-04 -- Environmental Qualification
B ing of Chairman by Sandia

Generic Letter 84-02 -- Notice of Meeting Regarding Facility
ytaffing.

Letter from applicant forwarding offsite dose calculation
manual

ASLB issues Memorandum and Order setting time and place
for evidentiary hearing.

Generic Letter 84-03 -- Availability of NUREG-0933, "A
Prioritization of Generic Safety Issues."

Letter from applicant concerning proposal to undertake

Nelson Electric duties under 10 CFR 21.

Letter from applicant concerning 100% load reduction
|

ad;ah:|i‘y

Letter from applicant concerning fire protection site
audit

Board Notification 84-11 -- NRC Use of the Terms, "Important
to Safety’ and "Safety Related.

Letter from applicant concerning emergency planning and
elated meteorology

etter to applicant forwarding comments on the public
Information brochure and transmitting the fire protection
si1te audit summary.

ASLB issues Order postponing evidentiary hearing Hearing
1S postponed until January 30-3i, 1984, in Charlotte,

North Carolina

Letter from applicant concerning proposed license condi-
tion regarding shift technical advisor

Board Notilication 84-13 -~ TDI response to NRC questions
concerning Transamerica Delaval emergency diesel generators.

Letter from applicant forwarding Amendment 30 to applica-
tion for operating licenses
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fication ¥.1 19 'y("“.."? of mt’b‘t"!:t;' between t
representatives of the Transamerica Delav:

Diesel Generators Owners Group

from applicant transmitting the equipment list
smic Qualification Review leam and Pump and Valve
lity Review Team onsite audit

tha fivae v
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‘d Notificatior 84-44 -- Transamerica Delaval, Inc
CFR Part 21 Report on Turbocharger Thrust Bearing

cation Deficiency

ation 84-31 -- Allegations Regarding Qualiity
sram on Catawba Nuclear Power Plant

Letter from applicant concerning technical feasibility and
potential benefits of eliminating nostulated pipe breaks 1n

pressurizer surge 'ines from the structural design basi

Letter from applicant forwarding Revision 10 to report "An
Analvsis of Hydrogen Control Measures at McGuire Nuclear
S5tation

ASLAB issues Order granting staff's motion for an extension
of time to submit its views with respect to the ASLB's
February 23 referral order

Letter from applicant concerning elimination of arbitrary
ntermediate pipe breaks

Meeting and site visit with applicant to audit the equipment
environmental qualification

from applicant deleting references to three loop opera-
from the Proof and Review Technical Specifications

Board Notification 84-47 -- Transamerica Delaval, Inc. Owners
Group Piston Skirt Report and Task Descriptions
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March 8, 1984 letter from applicant concerning locaticn of welded
attachments.

March 9, 1984 Lette: to applicant transmitting a preliminary draft SER for
the detailed control room design review.

Marcn 12, 1984 Bosed Notification 84-52 -- Meeting Summaries Containing
Transtyipts of February 10 and 16, 1984, Meetings Between
NRC and Transamerica Delaval, Inc. Owners Group.

March 12, 1984 wwtier from applicant concerning qualification documentation
4or the cortainment purge and vent valves.
March 12, 1984 Board Notification 84-51 -- Transamerica Delaval, Inc.
Diesel Generators Owners Group Program Plan.
Mavch 13, 1984 Letier from applicant concerning performance of the SNSW pond.
March 13, 1984 Meeting with applicant to conductAthe confirmatory site visit.
Marct 14, 1984 Le’ter from applicant forwarding summary of the experience for

the tyedtions persounel to belicensed on Unit 1.

March 15, 1984 tetter {rom applicant concerning the proposed snubber Tech-
nivatl Specifications.

March 15, 1984 Lette from applicant concerning changes to surveillance
requirements for Uiesel fuel oil in the Proof and Review
Tachnical Sgssitications.

March 16, 1984 AME issues Memorandum and Order denying motion to defer
actirn on diese! generator contentions.

March 19, 19%4 Meeting witiv@applicant to discuss resolution of the main
steamiine break analysis.

March 20, 1984 Letter from applicant concerning proposed amendments to the
Proof and Reviaw -Technical Specifications.

March 21, 1984 '@lter from applicait concerning test exemptions for Proof
and Review Technical Specifications.

March 21, 1984 Meeting with applicant te discuss a plan of action {or the
resolution of concerns related to the TDI diesel generators
(summery “ssued April 11, 1984).

March 22, 1984 Letter from applicant corcerning changes to the Proof and
Review Techrical Specifications.

March 23, 1984 Letter from applicant concerning SER Open Item 15, Emergency
Lightiag.

March 23, 1984 Board Notification 84-63 -~ Reports Submitted by the Trans-

amevica Delaval, Inc. Owners Group.
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March 26, 1984 Letter from applicant concerning TMI Action Plan Item II.K.3.5,
“"Automatic Trip of Reactor Coolant Pumps."

March 28, 1984 Letter from applicant concerning main steamline break using
a revised heat transfer model.

March 28, 1984 Letter from applicant concerning Proof and Review Tecinical
Specifications.

March 29, 1984 Letter frow applicant forwarding City of Charlotte Emergency
Plan.

March 30, 1934 Letter from applicant forwarding relief requests concerning
Preservice Inspection Program.

April 2, 1984 Generic Letter 84-05 -- Change to NUREG-1021, "Operator
Licensing Examiner Standards."

April 2, 1984 Letter to applicant forwarding safety evaluation related to
elimination of arbitrary intermediate pipe breaks.

April 2, 1984 ASLB issues Adjudicatory Hearing Schedule on Emergency Plan-
ning Contentions. Hearing will commence on May 1, 1984.

April 2, 1984 Board Notification 84-57 -- Equipment Temperature Response
in Ice Condenser Containment.

April 4, 1984 Generic Letter 84-08 -- .nterim Procedures for NRC Management
of Plant-Specific Backfitting.

April 4, 1984 Letter from applicant proposing changes to the Proof and
Review Technical Specifications.

April 4, 1984 Board Notification 54-72 -+ TDI Owners Group/NRC Meetirng
Transcript and Additional TDI Owners Group Information
Submitted.

April 5, 1984 Letter from applicant concerning justification for not test-

ing certain isolation valves.

April 5, 1984 Letter from applicant concerning extended operation tests and
the inspection plans for the 1A and 1B diesel generators.

April 9, 1984 Letter from applicant concerning power lockout to motor-
operated valves.

April 9, 1984 Letter from applicant concerning the detailed contro® room
design review.

April 10, 1984 Letter to applicant requesting additional information con-
cerning leak-before-break analysis.
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Letter to applicant requesting additional information related
to procedures and systems review, offsite dose calculation
manual, improved thermal design procedure, and emeirgency
preparedness.

Letter from applicant concerning Pump and Valve Operability
Review Team audit.

Letter from applicant proposing changes to the Proof and
Review Technical Specifications.

Letter from applicant concerning the fire protection prelimi-
nary draft safety evaluation report.

Letter from applicant concerning installation of circuit modi-
fication before fuel load.

Letter from applican. concerning his public information
brochure.

ASLB issues Order dismissing intervenor's crankshaft
contention.

Letter from applicant concerning environmental qualification
of mechanical equipment.

Letter from applicant concerning thermal design procedures and
flow measurement techniques.

Letter from applicant concerning preservice inspection program.
ASLB issues Notice of Hearing. Hearing on Emergency Planning
contentions will commence at 9:30 a.m. in the O1d Post Office
Building, Rock Hill, South Carolina, on May 1, 1984

Letter from applicant forwarding revision to Security Plan.
Letter from applicant forwarding revision to Contingency Plan.
ASLAB issues Memorandum and Order dismissing ASLB's

February 27, 1984, referral of a ruling rejecting two segments
of a three-part untimely contention by intervenors Palmetto
Alliance and the Carolina Environmental Study Group.

Letter from applicant concerning Seismic Qualification Review
Team audit.

Letter from applicant concerning load sequencer accelerated
sequence.

Letter from applicant concerning control of heavy loads.
Board Notification 84-76 -- Westinghouse Reactor Coolant
Pump Seals.
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April 19-20, 1984 Meeting with applicant to discuss the proof and review com-
ments on Unit 1 Technical Specifications.

April 24, 1984 Letter from applicant for. rding Amendment 31 to application
for operating licenses.

April 24, 1984 Letter from applicant concerning ECCS flow measurements and
NPSH verification.

April 25, 1984 Letter from applicant concerning Fire Protection Program.

April 25, 1984 Letter from applicant concerning compliance with IE Bulle-
tin 80-06.

April 26, 1984 Generic Letter 84-10 -- Administration of Operating Tests

Prior to Initial Criticality (10 CFR 55.25).

April 30, 1984 Generic letter 84-12 -- Compliance with 10 CFR 61 and imple-
mentation of the Radiological Effluent Technical Specifica-
tions (RETS) and Attendant Process Control Program (PCP).

April 30, 1984 Meeting with applicant to discuss ice sublimation shielding
material.

May 3, 1984 Generic Letter 84-13 -- Technical Specifications for
snubbers.

May 4, 1984 Letter from applicant concarning comments on proof and
review of Technical Specif)-ations.

May 4, 1984 Letter from applicant forwarding changes to proof and
review of Technical Specifications.

May 7, 1984 Board Notification 84-98 -- Additional Reports Submitted
to NRC by TDI Owners Group.

May 8, 1384 Letter to applicant requesting additional information
concerning hydrogen control and financial qualifications.

May 10, 1984 Letter from applicant concerning alarm in the control room
for boron dilution modes in all modes of operations.

May 11, 1984 Letter from applicant concerning postaccident sampling
system.

May 11, 1984 Letter from applicant concerning lifting devices.

May 11, 1984 Letter from applicant concerning disposal procedure for

radioactively contaminated materia’

May 11, 1984 Letter from applicant concerning leak-berure-break concept.
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May 14, 1984 Letter from applicant concerning TMI Item II.F.2,
“Instrumentation for Inadequate Core Cooling."

May 17, 1984 Board Notification 84-27 -- Supplement to the Information
Provided in Board Notification 83-147 (dated October 25,
1983) Related to Metal Files in Diesel Generators.

May 18, 1984 - Meeting with applicant to discuss Reactor Systems Branch
related to Unit 1 Technical Specifications.

May 21, 1984 Meeting with applicant to discuss resolution of issues
related to the review of equipment seismic qualification.

May 22, 1984 Meeting with applicant to discuss resolution of issues
related to the review of equipment seismic qualification.

May 22, 1984 Letter from applicant forwarding Revision 11 to report,
"An Analysis of Hydrogen Control Measures at McGuire
Nuclear Station."

May 23, 1984 Letter from applicant responding to questions from the
Procedures and Systems Review Branch.

May 23, 1984 Letter from applicant concerning Fracture Prevention of
Containment Pressure Boundary.

May 25, 1984 Letter to applicant concerning Unit 1 Technical Specifications.

May 25, 1984 Letter to applicant concerning steam generator tube rupture

events and requesting additional information. Also requests
information on financial qualification.

May 29, 1984 Letter from applicant concerning clarifications to the
Control Room Design Review Task Analysy .

May 29, 1984 Letter from applicant concerning leak-before-break concept.

May 29, 1983 Letter from applicant concerning offsite dose calculation
manual.

May 30, 1984 Letter to applicant concerning review of utility on-shift
operating experience.

May 30, 1984 ASLB issues Memorandum and Order (Authorizing Issuance of
a License to Load Fuel and Conduct Certain Precritical
Testing).

May 31, 1984 Letter from applicant concerning seismic qualification of
equipment.

May 21, 1984 Letter from applicant concerning internal corrosion

protection for fuel oil storage tanks.
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May 31, 1984
June 1, 1984

June 1, 1984

June 1, 1984

June 5, 1984

June 8, 1984

Catawha SSER 2

Letter from applicant concerning load reduction capability.

Letter from applicant concerning proposed program for
resolution of the TDI diesel generator issue.

Letter from applicant forwarding Revision 4 to the Emer-
gency Plan.

Letter from applicant concerning draft Technical Specifica-
tion on snubbers.

Letter from applicant concerning blackout and load rejec-
tion test.

Commission issies Order for ASLB to terminate its consid-
eration of the TDI diesel generator contention.
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