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ABSTRACT

In April 1981, the staff of the Nuclear Regulatory Commission issued its
Safety Evaluation Report (NUREG-0776) regarding the application of the
Pennsylvania Power 8 Light Company (the licensee) and the Allegheny Electric
Cooperative, Inc. (co-licensee) for licenses to operate the Susquehanna Steam
Electric Station, Units 1 and 2, located on a site in Luzerne County,
Pennsylvania.

Supplement 1 was issued in June 1981 and addressed outstanding issues.
Supplement 2 was issued in September 1981 and contains the Report of the
Advisory Committee on Reactor Safeguards, dated August ll, 1981. Supplement 2
also contains the responses to the comments made by the Advisory Committee on
Reactor Safeguards in its report. Supplement 3 was issued in July 1982; it
contains the resolution to five items previously identified as open and closes
them out. On July 17, 1982, License NPF-14 was issued to allow Unit 1 opera-
tion at power levels not to exceed 5X of. rated power.

This supplement discusses the resolution of several license conditions that
have been met.
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1 INTRODUCTION AND GENERAL DISCUSSION

l. 1 Introduction

In April 1981, the staff of the Nuclear Regulatory Commission issued its Safety
Evaluation Report (NUREG-0776) regarding the application of the Pennsylvania
Power 8 Light Co. (the licensee) (PP8L) and the Allegheny Electric Cooperative,
Inc, (the co-licensee) for licenses to operate Susquehanna Steam Electric Sta-
tion, Units 1 and 2. In June 1981, the staff issued Supplement 1 to NUREG-0776,
which documented the resolution of several outstanding issues in further support
of the licensing activities. In September 1981, the staff issued Supplement 2
to NUREG-0776, which addressed the open items identified in the Safety. Evalua-
tion Report and Supplement 1. In July 1982, the staff issued Supplement 3 to
NUREG-0776, which addressed all remaining open issues from previous supplements
and closed them out. On July 17, 1982, License NPF-14 was issued to allow
Unit 1 operation at power levels not to exceed 5X rated power. This report is
Supplement 4 to the Safety Evaluation Report (NUREG-0776).

Each issue addressed in this report is numbered and titled to correspond to the
sections of the Safety Evaluation Report and its supplements in which they were
previously discussed. In this supplement to the Safety Evaluation Report,
several issues are addressed that required further evaluation before authoriz-
ing operation of Unit 1 above 5X rated power. These issues and the sections, of
this supplement where they are discussed are

Issue Section

(1)
(2)
(3)
(4)
(5)

sei smi c system analysis
design evaluation
fire protection for specific areas
confirmatory in-depth review program
instrumentation for detection of inadequate
core cooling

3.7.2
4.2.3
9. 5.4
17. 6

22

In addition this report addresses resolution of an issue that was not required
to be resolved before authorizing operation of Unit 1 above 5X rated power.
It is

Issue

(1) inservice inspection and testing

Section

5. 2.4

This report also addresses issues whereby the operating license will be condi-
tioned as well as previously identified license conditions that have been modi-
fied as a result of staff review. The modified and additional issues are

Issue Section

(1) nearby facilities
(2) dynamic testing and analysis

2.2.2
3.9.2
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(3) seismic and dynamic qualification of seismic
Category I mechanical and electrical equipment

(4) environmental qualification of safety-related
electrical equipment

(5) review of NUREG-0803
(6) containment functional design
(7) emergency planning
(8) containment isolation dependability

3. 10

3. 11. 1
4.6.1
6.2.1
13. 3
22

On the basis of the safety evaluations completed to date and on the compila-
tion of installation, tests, and procedures required to be completed before
exceeding 5X rated power, the staff concludes that the licensee can safely
operate Susquehanna Steam Electric Station, Unit 1, up to full rated power,
subject to continued compliance with all of the conditions'and requirements
of Operating License NPF-14, as amended.

Copies'of this report are available for public inspection at the Commission's
Public Document Room, 1717 H Street, N.W., Washington, D.C. and at the
Osterhout Free Library, 71 South Franklin Street, Wilkes Barre, PA 18701.
Copies of this report also are available for purchase from the sources indi-
cated on the inside front cover.

The NRC project manager for Susquehanna is Mr. Robert L. Perch. Mr. Perch may
be contacted by writing to the Division of Licensing, U.S. Nuclear Regulatory
Commission, Washington, D.C. 20555.

This Safety Evaluation Report is a product of the NRC staff. The following
NRC staff members contributed to this report:

G. Bagchi
R. Eberly
F. Eltawila
H. Garg

M. Haughey
M. Humm
F. Kantor
A. Lee

W. LeFave
R. Lobel
N. Romney
A. Sinisgalli

L. Soffer
E. Sylvester
D. Terao
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2 SITE CHARACTERISTICS

2.2 Nearb Industrial Trans ortation and Militar Facilities

2.2. 2 Nearby Faci 1 ities

In SER Supplement 3 (NUREG-0776, July 1982), the staff concluded that in the
eve'nt of a double-ended rupture of the nearby gas line, no hazard to the plant
would result if the flow rate did not exceed 39 ms/sec. The licensee had
stated that two -flow restrictors in the form of flowmeters with 2-in. orifices
were temporarily in the line and, with appropriate administrative controls,
would safely limit the flow in the event of a rupture. On the basis of this
information License Condition 13 was imposed.

The staff was subsequently informed by the licensee in a meeting on September 9,
1982 that further analysis has shown that the flowmeter orifice plates would
likely fail under the high differential pressure associated with a line rupture.
The licensee has claimed, however, that flow- and pressure-regulating valves
also present in the line, when suitably modified, will constitute passive flow
restrictors and limit the flow to acceptably low levels, as stated above.

As stated in SER Supplement 3, because the pipel.ine is relatively new (j. year
old) the rupture probability during the next few years of operation is expected
to be somewhat less than the historically observed failure rate used in the
staff's probability analysis. This fact, combined with other conservatisms in
the analysis, leads the staff to conclude that the near-term (1-year) hazard
represented by the pipeline is acceptably low. Consequently the staff will
require that

(1)„ The licensee submit a complete report (initial information is contained
in submittals dated September 9 and 16, 1982) for NRC review and approval
delineating interim flow restrictions to 39 ms/sec. These interim pro-
cedures are required to be implemented by December 31, 1982.

(2) The licensee submit a report for NRC review and approval not later than
February 28, 1983 describing either

(a) permanent modifications that limit flow to 39 ms/sec, or

(b) relocation of the pipeline to a safe distance.

(3) The licensee complete the selected modifications or relocation of the
pipeline by September 1984..
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3 DESIGN CRITERIA FOR STRUCTURES, SYSTEMS, AND COMPONENTS

.i ~Si

3.7.2 Seismic System and Subsystem Analysis

As stated in Supplement 3 the licensee's architect-engineer, Bechtel Power
Corporation, discovered inconsistencies in the vertical and horizontal dynamic
models used in the analysis of the reactor/control building. On July 13, 1982
a meeting between the NRC staff and representatives of Pennsylvania Power 8
Light Company (PP8 L) was held to present and discuss modeling discrepancies

, affecting the horizontal dynamic analysis of the reactor/control building.

For the north/south reactor/control building model, the discrepancies included
the use of a modulus of elasticity for calculating the translational floor
springs that was found to be inconsistent with the modulus used for the stick
elements and for the entire east/west model'. In addition, there was a dis-
crepancy in the computer input for modal analysis that resulted in the value
for Spring 15 to be 17K less than the value indicated in the calculation.
These errors resulted in the stiffnesses of Springs 1-17 being underrepresented
by 40K, with Spring 15 an additional 17K as stated. Review of the east/west
model showed all discrepancies to be associated with the calculations of spring
values for the floors at el 670 ft 0 in., 683 ft 0 in., and 719 ft 1 in. The
errors at these elevations included (1) omitting the springs at el 670 ft 0 in.
that represent the slabs joining the exterior walls to the adjacent interior
walls, and (2) incorrect calculations for determining spring stiffnesses at
el 683 ft 0 in. and 719 ft in. At el 683 ft. 0 in. the incorrect calculation
of relative displacements of connecting floors between walls resulted in spring
values lower than the actual floor stiffness. Also, the contribution of the
walls in determining the in-plane flexural stiffness of the floor was not con-
sidered in the original calculation. In the revised analysis, this was con- ~
sidered in determining the spring values.

A similarly'ncorrect method of calculation occurred in determining spring
values at 719 ft. 1 in. In addition,.an incorrect modulus of elasticity was
used. Thus, the spring values at el 719 ft. 1 in. were also lower than the
actual floor stiffness.

The calculations of springs at 683 ft. 0 in. and 719 ft. 1 in. were corrected
, and the east/west model revised accordingly. The floor springs above 719 ft.

1 in. were rechecked and found to be adequate. After the horizontal models
were corrected for the discrepancies discussed above, new modal analyses and
acceleration response spectra were generated for the north/south and east/west
direction.

For the north/south direction, results of the modal analysis indicated insig-
nificant changes in the modal characteristics. Comparison of the original

'ndrevised response spectra in the north/south direction showed negligible

Susquehanna SSER 4 3-1.



exceedance. On the basis of the foregoing it was determined that no further
assessment was required for north/south motion.

For the east/west direction, the revised modal analysis showed insignificant
changes in modal characteristics for the three major sticks, but appreciable
changes on the intermediate sticks. The intermediate wall sticks experienced
frequency shifts from the original 9 or 10 Hz to the revised 11 or 12 Hz for
their fundamental frequency. Comparison of representative response spectra in
the east/west direction shows that for the three major sticks, there were in-
significant changes. However, for many points of the intermediate wall sticks
the spectral amplitudes increase at the fundamental frequency of 3.49 Hz.

The staff reviewed and evaluated the corrections made to the reactor/control
building horizontal models. The changes to the horizontal models, the modal
analysis results, and the response spectra generated by the revised models were
found to be insignificant, and the inherent safety margins of the structures
should be able to conservatively accommodate the changes in structural
response.

To ensure that the seismic analysis of other Category I structures did not
experience errors similar to those found in the reactor/control building, the
licensee was requested and committed to check the stick models of the follow-
ing structures by the dates indicated:

(1) containment by July 30, 1982
(2) reactor/control structure (vertical model) by August 25, 1982
(3) diesel generator building by August 25, 1982
(4) engineered safeguard service water (ESSW) pumphouse by August 25, 1982

PP&L committed to provide the staff with written documentation by the dates
indicated above stating the results of the recheck of the stick models. This
recheck was to include all calculations associated with calculating masses, sec-
tion properties, and spring stiffnesses used in the stick models to ensure that
these calculations do not contain errors to which the models would be sensitive.
The recheck was to be performed by Bechtel. PP&L was to review these calcula-
tions to ensure the recheck was complete and documented as required. This
recheck also covered the transposition of all calculation results to computer
input. These committments were made a condition of the operating license.

In a letter from N. W. Curtis to A. Schwencer dated July 30, 1982, the licensee
stated that a recheck of all calculations used in the stick models for the con-
tainment was performed by Bechtel and reviewed by PP&L. All calculations asso-
ciated with calculating masses, section properties, and spring stiffnesses used
in the containment stick models were rechecked to ensure that these calcula-
tions did not contain errors to which the models would be sensitive. In
addition, this recheck also covered the checking of the transposition of all
calculation results to computer input. The recheck has proven the containment
models to be acceptable.

In a letter from N. W. Cur tis to A. Schwencer dated August 25, 1982, the licensee
stated that a recheck of all calculations used in the development of stick models
for the reactor/control building (vertical models), diesel generator building,
and the ESSW pumphouse was performed by Bechtel and reviewed by PP&L. All
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calculations associated with calculating masses, section properties, and spring
stiffnesses used in the stick models were rechecked to ensure that these calcu-
lations did not contain errors to which the models would be sensitive; In addi-
tion, this recheck also covered the checking of the transposition of all cal-
culation results to computer input.

The recheck/review of the diesel generator building, reactor/control building
(vertical model), and the ESSM pumphouse showed that the calculations did not
contain errors to which the stick models would be sensitive. However, during
the recheck/review of the reactor control building's vertical model, some of
the original modeling assumptions were investigated. To perform these investi-
gations a study model was developed. As expected, minor changes in response
spectra did occur at certain elevations in the study model. The global effect,
however,'was small as the major stick behavior did not change appreciably.

To further ensure the adequacy of the plant, the safety-related systems and
components were assessed against the study model spectra. The assessment pro-
gram employed the same methodology as that used in the previous assessment pro-
grams. The assessment program found all safety-related systems and components
to be adequate.

The results of the calculation recheck as reported by the licensee, in the
letters dated July 30 and August 25, 1982, indicate that no errors were found
that would be sensitive to the stick models. This conclusion reaffirms the
adequacy of the stick models and the dynamic analyses using them. The licens-
ee's responses are as agreed upon between PP8 L and the staff and are accept-
able to the staff. ,Ther'efore, the license condition is considered satisfied
and the issue is considered resolved.

'\

3.9 Nechanical S stems and Com onents

3.9.2 Dynamic Testing and Analysis of Systems, Components, and Equipment

As a result of- the independent design verification program performed by Teledyne
Engineering Services (TES) on the Susquehanna feedwater piping system (Section
17.6 of this report), it has become apparent to the staff that the feedwater
isolation check valves might not have been adequately designed to withstand
the consequences of a feedwater pipe break outside containment.

The staff has expressed a concern to the licensee with respect to its evalua-
tion against General Design Criteria (GDC) 55. The licensee has stated in
FSAR Section 6. 2.4. 3. 2. 1 that "nonslam-type" check valves have been provided
in each feedwater line forming a part of the reactor coolant pressure boundary.
The staff has requested and will require as a full-power license condition that
by April 1, 1983 the licensee provide the staff with the detailed analysis or
testing results that justifies that the feedwater isolation check valves can
perform their intended function following a feedwater pipe break outside con-
tainment, thereby providing further assurance that the requirements of GDC 54

and 55 have been met. The licensee has committed to the license condition in
a letter from N. M. Curtis to A. Schwencer dated September 26, 1982. Addition-
ally, PP8 L has agreed to verify that all check valves relied upon for contain-
ment isolation either within or outside containment, are dynamically qualified
or to provide a basis for continued operation and a program for qualifying such
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valves before exceeding 5X of full power. In a letter from N. M. Curtis to
A.',Schwencer dated November 8, 1982, the licensee confirmed that all check valves
relied upon for containment isolation have been qualified for seismic and con-
tainment hydrodynamic loads in accordance with the licensee's dynamic qualifica-
tion program.

Based on the staff's conclusions reported in Sections 3.9.2 and 3.9.3 of the
SER and previous supplements and based on the additional assurance provided by
the independent design review performed by TES on the feedwater piping system
(Section 17.6 of this supplement) that the design process, interface procedures,
implementation of the design and interface procedures, as-built configurations,
and compliance with the application commitments were found to be acceptable,
the staff concludes that operation beyond 5X rated power is warranted, during
the interim period while the above analysis or test is being

completed.'.

10 Seismic and D namic uglification of Seismic Cate or I Mechanical and
Electncal E us ment

The staff was informed by the licensee on June 7, 1982 that some equipment
items in the Susquehanna Unit 1 will not be completely qualified to the
Phase III new load requirement before the fuel date as is required by the
Seismic qualification Review Team (SgRT). Additional submittals were provided
by the licensee on June 28 and 29, 1982 to justify interim operation of these
equipment items. As mentioned in Supplement 3 to the SER, after reviewing
these two submittals, there are still a number of equipment items considered
by the staff to be either conditionally acceptable or unacceptable. The
licensee responded to these concerns with three more submittals dated July 28,
July 29, and August 27, 1982. Following are conclusions of staff's review of
these three submittals.

3. 10.2 Equipment Not Fully qualified

The staff has reviewed the licensee's submittal of July 28, 1982. The staff's
conclusion of this review follows.

3.10.2. 1 Equipment Considered Conditionally Acceptable

(3) Main Steam Isolation Valve Actuator HV-1F022 A Throu h D HV-1F028A
Throu h D

The licensee was committed to provide the completed final qualification
report to the staff for review before initial criticality; however, only
a preliminary qualification report was received by the staff on July 28,
1982. The staff has reviewed this report and no major concern was iden-
tified. The licensee informed the staff that the final qualification
report will be ready in the fourth quarter of 1982. The licensee should
provide this final report for staff review as soon as it is reviewed and
approved by the licensee.

(4) Main Steam Isolation Valve Leaka e Control S stem Heater (lE-203 A

Throu h D

The final qualification report was provided by the licensee to the staff
for review on July 28, 1982. This report has been reviewed and approved
by the licensee. The staff review of this report is currently continuing.
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(5) Recirculation Dischar e Valve HV-1F031 A and B

As mentioned in Supplement 3 to the SER, the licensee has committed to fully
qualify the recirculation discharge valve assembly, including a new Limi-
torque actuator, to the S(RT criteria and to install it at the plant before
the expiration of the 10-cycle operational limit as indicated by the
Lunkenheimer Valve Company. During a conference call placed on Septem-
ber 16, 1982, the staff was informed by the licensee that the Limitorque
motor brakes had already been removed, and the present actuators were
rewired for position-seating-type operation.

In a letter from N. M. Curtis to A. Schwencer dated October 27, 1982, the
licensee requested an increase from 10 cycles to 25 cycles of operation for
the recirculation system discharge valves without the motor brake. The
original 10-cycle limitation was established based on a conservative recom-
mendation by the manufacturer. The existing valves have been wired forlimit switch (position) seating rather than torgue switch seating during
the period from removal of the brakes to the replacement with a fully quali-
fied valve assembly. Mith position seating, there is some uncertainty as
to the degree of closure of the valve. However, no excessive seat leakagewill be expected during 25 cycles of operation. Therefore, there is no
safety impact from the effect of hard seating.

Based on the above, the staff concludes that these recirculation discharge
valves will have to be replaced by a fully qualified discharge valve assem-
bly including a new Limitorque actuator before the 25-cycle operationallimit is reached. In addition, the replacement actuator should be wired
for torque-seating-type operation.

3. 10.2.2 Equipment Considered Unacceptable

The status of the staff's review of the August 27, 1982 submittal concerning
items considered unacceptable in Supplement 3 to the SER follows.

CRD Valves and Solenoids C12-F010/FOll F009)

The staff concludes the qualification of control rod drive (CRD) solenoids
(C12-F009) is acceptable. Furthermore, based on his position regarding
system function, the licensee stated that the failures of the CRD vent and
drain valves (C12-F010/FOll) are not considered a threat to plant safety.
The staff reviewed this reasoning and concluded the CRD vent and drain
valves need not be qualified for interim operation before the first refuel-
ing outage.

(2) Power Ran e Monitor Cabinet H12-P608

The interim justification of operation up to the first refueling outage,
based on the system function, was reviewed by the staff and found accept-
able. Justification based on test and analysis also was reviewed by the
staff. The licensee stated that an identical cabinet was qualified at the
LaSalle plant, he further stated that the comparison of LaSalle and*Sus-
quehanna Steam Electric Stations indicated that the exceedance regions, of
the Susquehanna required response spectra (RRS) over the LaSalle RRS are
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(3)

(4)

(5)

insignificant. No graphical comparisons of these RRS curves were provided
in the submittal however; therefore, the staff considers the justification
based on test and analysis inconclusive.

Based on the system function argument of interim justification of opera-
tion alone, the staff co'ncluded that plant operation without a fully quali-
fied power r ange monitor cabinet is acceptable before the first refueling
outage.

Differential Pressure Transmitter (B21-N033/N034

The staff has reviewed the licensee's submittal and agrees that the trans-
mitter is a passive device. Because this device relies on the pressure
boundary integrity of the recirculation piping alone, the staff concludes
that the qualification done by analysis of this device is acceptable.

Level Switch (E41-N014)

The staff has reviewed the submittal and concludes that the licensee's
basis of classifying the device as a passive device is unacceptable. The
staff's reason is that in case of steam trap failure, active function of
the level switch is required to actuate the bypass valve to drain the water
to the condenser. Since the device is connected to the operation of the
high-pressure coolant injection (HPCI) turbine, the licensee's commitment
(made in a September 20, 1982 telephone conference) to test the operability
of the device before the first refueling outage is acceptable, unless other
justification for not having to test it can be provided and accepted.

Flow Meter-MSIV Leaka e Flow (E32-N006)

(6)

These devices have been qualified to an acceleration level of 2.0 g. The
applicant has verified, from the calculation file for the piping in which
these components are mounted, the highest acceleration which the meters
will experience is 1.35 g. Based on the above information, the staff con-
cludes that these devices are qualified.

Level Switch-Condensate Stora e Tanks Su ression Pool HPCI Turbine
Exhaust Dras n Pot E41-N002 N003 N015 N018

(7)

Based on the information provided, the staff determined that these devices
are required only for operation of the HPCI turbine. Justification for
operation without a fully qualified HPCI turbine is provided below under
item (9). The staff, therefore, concludes that these devices need not be
fully qualified for interim operation before the first refueling outage.

Flow Indicator Switch - RHR Heat Exchan er Inlet Line Vent (Ell-N033)

The licensee informed the S(RT during the September 16, 1982 conference
call that this device has been reclassified by GE to be nonessential. The
staff concluded this reclassification to be acceptable; therefore, no
qualification is required on this instrument.
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(8) Tem erature Element - Reactor To Head Vent (B21-N064)

In the submittal the licensee stated that this device is revised to be
nonessential. The staff has concluded that this reclassification is
acceptable; therefore, no qualification is required on this device.

(9) Hi h-Pressure Coolant In ection Turbine 15-211

The staff has reviewed the submittal from the system function point of
view and concludes that this equipment need not be fully qualified for
interim operation before the first refueling outage. This is based on thejustification that a redundant, single-failure-proof equipment path exists
that provides safe shutdown without HPCI.

3. 10.3 Effect of Vertical Response Spectra Revision

As mentioned in Supplement 3 to the SER, the staff requires that the reassess-
ment of the effect of vertical response spectra revision, for each nuclear
steam supply system (NSSS) equipment involved, should be submitted for review.
The licensee responded to this concern by a submittal dated July 29, 1982,entitled "New Load Adequacy Evaluation Revised Building Spectra Assessment."
Based on its review of. the information provided, the staff concludes that the
licensee has demonstrated the adequacy of the NSSS equipment seismic and dyna-
mic qualification under the impact of the vertical response spectra changes.

3. 10. 4 Summary

Section 3. 10.2. 1 identifies some equipment that is considered conditionally
acceptable pending satisfactory completion of actions as described therein.

Section 3. 10.2.2 identifies the equipment that is considered unacceptable for
operation beyond the first refueling outage.

As a result of the above, the following are licensing conditions that must be
met by the licensee.

(1) For equipment identified as not yet qualified under Section 3. 10.1.2,
operation beyond the first refueling outage will be permitted only if the
equipment is fully qualified.

(2) For equipment considered conditionally acceptable under Section 3. 10.2. 1,
satisfactory completion of the required actions within the schedules as
described therein will be needed.

(3) Because quantitative justification on fatigue effect was not provided,
the licensee is required to complete the fatigue evaluation program as
delineated in Section 3. 10. 1(3) of Supplement 3 to the SER.

3. 11 Environmental uglification

3. 11. 1 Environmental qualification of Safety-Related Electrical Equipment
14

The staff has reviewed the information submitted by the licensee in response
to the license conditions identified in Supplement 3. The staff evaluations
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of the licensee's responses to the items listed in Section 3.11.5 are provided
below:

Item 1

Before exceeding 5X of full power, the licensee must complete the implementation
of the surveillance and maintenance program as indicated in Section 3. 11. 3. 7 of
Supplement 3.

~Res onse

The licensee, in a letter dated September 24, 1982 (PLA-1253), informed the
staff that the maintenance and surveillance procedures have been written and
that the maintenance and surveillance schedules for components requiring
maintenance and surveillance during the first year of operation will be
completed by October 5, 1982. The licensee also has provided a list of
equipment that does not require any maintenance and surveillance during thefirst year of operation. The licensee has committed to complete the
maintenance and surveillance schedules for these equipment items by April 15,
1983. In a letter from N. W. Curtis to A. Schwencer dated October 6, 1982, the
licensee informed the staff that the maintenance and surveillance procedures
have been implemented and that the maintenance and surveillance schedules have
been completed for components requiring surv'eillance and/or replacement during
the first year of operation.

Evaluation

The staff finds the licensee's response to the license condition acceptable.
The licensee will be required, by April 15, 1983, to implement the maintenance
and surveillance schedule for the components that require initial maintenance
and surveillance after the first year of operation.

Item 2 a

Justification for interim operation for all documentation-deficient equipment
including, but not limited to, equipment listed in Section 3.11.3.9 of
Supplement 3 as well as any equipment listed in Appendix 3.B of that section
where justification has not been provided.

~Res onse

The licensee, in the submittal by letter of August 25, 1982 (PLA-1254), has
provided additional information to support the qualification of the equipment
listed in Section 3. 11.3.9 of Supplement 3. For all other equipment listed in
Appendix 3.B, the licensee has provided the revised justification for interim
operation for all Class 1E equipment located in a harsh environment.

Evaluation

The staff has reviewed the licensee's approach for establishing the justifica-
tion for interim operation and finds it acceptable. On this basis full-power
operation is justified until the completion of first refueling outage.
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~Item 2 b)

A comparison of the systems listed .in the equipment qualification (Eg) sub-
mittal with those listed in Table 3. 2. 1 of the FSAR and verification of the
completeness of the list in Eg submittal as indicated in Section 3. 11.3. 1 of
Supplement 3. The applicant should use the same names in the equipment
qualification submittal to identify systems as those used in the FSAR.

~Res onse

The licensee, in letters of August 27, 1982 (PLA-1266) and September 16, 1982
(PLA-1297), has provided the correlation between the systems listed in FSAR
Table 3.2. 1 and Eg submittal.

Evaluation

The staff finds the licensee's response to the license condition acceptable.
I

~Item 2 c)

An updated analysis of the wetwell, and all affected equipment, that includes
steam bypass as indicated in Section 3. 11.3.3 of Supplement 3.

~Res onse

The licensee, by letter dated August 25, 1982 (PLA-1251), has identified four
equipment items located in the wetwell. Of the four equipment items, three
are qualified to the temperature higher than the temperature predicted for
steam bypass. One equipment item is qualified to a lower temperature for
which the licensee has provided interim justification. The licensee also is
proceeding with the plant-specific analysis instead of using the typical pro-
file used by the staff. The licensee will either qualify the equipment to the
higher temperature or will provide the analysis to justify the lower wetwell
temperature before the completion of first refueling outage.

Evaluation

The staff finds the licensee's response to the license condition acceptable.

Item 2(d)

A discussion of suppression pool swell as indicated in Section 3. 11.3.5 of
Supplement 3.

~Res onse

The licensee, in letters of August 25, 1982 (PLA-1252) and of September 16, 1982
(PLA-1297), has established the maximum swell height as el 690 ft 2 in. and
identified only one equipment type, penetration, located in the wetwell below
the maximum pool swell height. The licensee also has identified that the pool
swell event will be over in 2.7 sec. The penetration assemblies are water tight
and the penetration cables run inside a leak-tight standpipe with termination
above the maximum pool swell height. The penetrations were subjected to the
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chemical spray during the design-basis-accident (DBA) testing and successfully
completed the test.

Evaluation

The staff finds the licensee's response to the license condition acceptable.

Item 2(e)

An updated environmental qualification submittal to include all equipment
covered by Section 5.3 of NUREG-0803 and justification for interim operation
for the equipment not qualified for a scram discharge volume (SDV)

break'nvironment.

~Res onse

By letter dated September 14, 1982 (PLA-1292), the licensee provided, as justi-
fication for interim operation, a report entitled "NUREG-0803 Environmental
qualification Justification for Interim Operation." However, the licensee has
not provided an updated environmental qualification submittal to include all
equipment covered by Section 5 ' of NUREG-0803. It is the licensee's position
that a BWR Owner's Group probabilistic risk assessment (PRA) on NUREG-0803
eliminates the need to perform additional equipment qualification for the
purpose of addressing the break scenari'o described in the NUREG.

Evaluation

The staff's evaluation of the licensee's response is contained in Section 4.6. 1
of this supplement.

Item 3

All equipment that is required to function in a DBA, including that listed in
Appendices 3.B and 3.C of Section 3. 11 of Supplement 3, must be qualified and
installed before completion of the first refueling outage.

~Res onse

The licensee is committed to meeting the requirements of the license condition
before the completion of the first refueling outage.

Evaluation

This condition applies to plant operation after the first refueling outage and
should be retained as a license condition.
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4 . REACTOR

4.2 Fuel S stem Desi n

4.2.3 Design Evaluation

4.2.3.4 Seismic and LOCA Loading

License Condition 14 for the Susquehanna plant requires the licensee to submit
a complete description of the'analytical methods along with analytical results
regarding fuel bundle liftoff. By letter dated August 27, 1982, the licensee
submitted a General Electric report that references GE Licensing Topical Report
NEDE-21175-3-P, "BWR Fuel Assembly Evaluation of Combined SSE and LOCA Loadings,"
which was transmitted to H. Bernard from GE on July 27, 1982. The two reports
provide the documentation required by License Condition 14, and the license con-
dition is, therefore, satisfied.

4.6 Safet Concerns Associated With Scram Dischar e S stem Pi in

4.6. 1 Review of NUREG-0803

4.6. 1.2 Implementation of Staff Recommendations

Recommendation 12 of.NUREG-0803 requires applicants/licensees to verify that
all components required for safe shutdown of the plant are qualified for ser'vice
at 212' and 100K humidity. Essential equipment includes the equipment that is
necessary for detection of a scram discharge volume (SDV) pipe break, prompt
depressurization, and long-term cooling. In Supplement 3 the staff provided
its evaluation of the licensee's response to the recommendations of NUREG-0803
as clarified by a telephone conversation with the licensee on July 1, 1982.
In the June 18, 1982 letter, the licensee stated that all equipment currently
included in the Susquehanna Environmental guali'fication Program is being evalu-
ated to determine its acceptable performance under the environmental conditions
predicted by the licensee to result from an SDV break. The licensee also
stated that a probabilistic risk assessment (PRA) being developed by the BWR

Owners Group would be submitted to provide justification for not including ad-
ditional equipment beyond that identified in the June 18, 1982 letter in the
equipment qualification 'program. The staff recognizing the range of possible
conclusions to.the PRA informed the licensee that essential equipment needed
to mitigate the SDV break and shut down the plant should be included in the
qualification program. At that time, the licensee verified that a train of
equipment that is essential for plant shutdown and SDV pipe-break mitigation is
included in the equipment qualification program. The staff concluded in Sup-
plement 3 that the licensee's response was acceptable.

The licensee has further evaluated the reactor building conditions resulting
from a postulated SDV pipe break and the conditions for which essential equip-
ment is qualified. In a telephone conversation on August 17, 1982, the licensee
informed the staff that the peak temperatures calculated for reactor building

1
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compartments as a result of an SDV pipe break exceeded the qualification tem-peraturee
of some essential motor control centers. The licensee reiterated the

position that the BMR Owners Group PRA provided adequate justification for not
upgrading the qualification of the motor control centers for the postulated
SDV pipe break conditions. Because of the very low probability calculated by
the BMR Owners Group PRA, the staff agreed to consider the need for upgrading
the motor control centers and other unqualified essential equipment. The li-
censee subsequently provided a draft copy of the PRA by letter dated August 25,
1982. In a subsequent telephone conversation with the licensee on September 8,
1982, the staff informed the licensee that because of the recent submittal date
of the PRA and the complexity of the issue addressed by the PRA and its potential
for more generic application, its review of the PRA,could not be completed in
time to support full-power operation of Susquehanna Unit 1. Also in the event
the PRA was found to be inadequate to justify long-term operation with the pre-
sent unqualified equipment, additional information would be needed to justify
interim operation at full power until qualified equipment could be provided.
Subsequently, by letter dated September 14, 1982, the licensee provided a report
entitled, "NUREG-0803 Environmental qualification, Justification for Interim
Operation."

The report submitted by the licensee on September 14, 1982 presented the
results of an evaluation to determine the conditions in the reactor building
resulting from an SDV pipe break. The licensee developed a list of equipment
that would provide the prefer red method for detecting and mitigating an SDV
pipe break and for bringing the plant to cold shutdown. The qualification tem-
peratures of the equipment were compared with the environmental temperatures
the equipment would experience after a postulated SDV pipe break. The results
of this study indicate that the automatic depressurization system would be
operable to depressurize the reactor and consequently cause a decrease in the
pipe break leakage rate. However, power supplies for emergency core cooling
systems (ECCS) equipment were found to be unqualified for an SDV pipe-break
environment. Also, reactor building radiation monitors, the preferred method
for detecting the pipe break, would not be operable in the resulting environ-
ment. To justify interim operation without qualified ECCS power supplies and
radiation monitors, the licensee discussed alternate methods of leak detection
and mitigation and for achieving cold shutdown. The licensee stated that high
control rod drive (CRD) temperatures, which alarm in the control room, would
indicate primary coolant flow past the CRD seals resulting from an SDV pipe
break. Another indication of a break would be control room indication of con-
trol rod overtravel caused by the break. In place of the unqualified ECCS

equipment, the licensee would use the motor-driven condensate pumps to main-
tain reactor vessel water level. Although the condensate pumps would not be
available if the SDV pipe break was accompanied by a loss of offsite power, the
licensee stated that loss of the offsite-power network resulting from a scram
would be unlikely because Susquehanna Unit 1 comprises only 2.3X of the total
Pennsylvania-Jersey-Maryland (PJM) network generating capacity. The licensee
had previously submitted a grid stability analysis to support this (FSAR
Section 8. 2. 2, "Stability Analysis" ).

The staff has reviewed the information provided by the licensee in the above-
discussed report and concludes that interim operation of Susquehanna Unit 1
with unqualified equipment (relative to the postulated SDV pipe-break environ-
ment) is justified for one fuel cycle. This conclusion is based on the actions
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taken by the licensee to minimize the occurrence of an SDV pipe 'break, and the
availability of non-ECCS equipment for plant shutdown. The licensee has com-

plied with the other recommendations of NUREG-0803, which minimize the occur-
rence of and mitigate the consequences of a postulated SDV pipe break., These
include verifying that the SDV is seismic Category I and providing operator
procedures (see Section 4. 6. l. 2, Item 7, of Supplement 3). Although the quali-
fied means of leak detection, i'. e., CRD high temperature alarm and rod over-
travel indication, are indirect indications of an SOV pipe break, the licensee
has stated in the September 14, 1982 report that operator procedures at Sus-
quehanna contain cautions to alert the operator to be aware of a possible SDV

pipe break associated with these indications. Thus, these means of leak detec-
tion are adequate for interim operation. Once the leak is detected, the un-
qualified ECCS equipment will be available for a short period of time to inject
water into the reactor vessel until the equipment is postulated to fail when
the equipment qualification temperature is exceeded. At this point, the con-
densate pumps and supporting systems located outside the reactor building would
be available for primary coolant makeup. Loss of offsite power, which would
incapacitate the condensate pumps, is considered to be an unlikely occurrence
in conjunction with an SDV pipe break for short-term operation of the plant
because of the stability and protective devices inherent in the PJM network.
As discussed in NUREG-0803, the occurrence of an SOV pipe break alone is not a
likely event; the probability of the break is taken to be on the order of 10-~

per year. In addition, past experience indicates that loss of offsite power,
if it does occur, is most likely to be of short duration. Mith no makeup to
the reactor vessel and with loss of primary coolant resulting from relief valve
operation and leakage from the postulated SOV pipe break, it is estimated that
approximately 30 min will be available to recover offsite power and start
condensate pump operation before the reactor vessel water level decreases to
the top of the active fuel. Since the Susquehanna SDV piping is designed to
seismic Category I requirements, an SDV pipe break is not postulated to occur
as the result of a seismic event, and, therefore, it is acceptable to use the
nonseismic Category I condensate pumps for leak mitigation and plant shutdown
for interim operation. In addition, the probability of a loss of offsite power
that lasts for more than 30 min concurrent with a pipe break is considered small
enough that it need not be considered for one cycle. Thus, the staff concludes
that operation at full power for one fuel cycle with unqualified SDV pipe-break
detection and mitigation equipment is acceptable. If the staff's review of the
PRA submitted by the licensee on August 25, 1982 shows that further protection
from an SDV pipe break is still required, it will require that all equipment
qualification be implemented before the end of the first refueling outage.
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5 REACTOR COOLANT PRESSURE BOUNDARY

5.2 Inte rit of the Reactor Coolant Pressure Boundar

5. 2.4 Inservice Inspection and Testing

GDC 32, "Inspection of Reactor Coolant Pressure Boundary," requires, in part,
that components that are part of the reac'tor coolant pressure boundary be
designed to permit periodic inspection and testing of important areas and
features to assess their structural and leaktight integrity. To ensure that
no deleterious defects develop during service, selected welds and weld-heat-
affected zones will be inspected periodically at Susquehanna. In letters dated
January 27, 1981, May 19, 1981, June ll, 1981, June 16, 1981, and April 2, 1982,
the Pennsylvania Power & Light Company submitted the preservice inspection pro-
gram and supporting information for Susquehanna Unit 1 based on the 1974 Edition
through Summer 1975 Addenda of .the ASME Code. Specific written relief from
Code requirements was requested and supported by information pursuant to
10 CFR 50.55a(a)(2)(i). NRC staff evaluation of these submittals was reported
in Appendix H of Supplement 3.

In a letter dated August 17, 1982, the licensee requested relief from one
additional Code requirement and provided a supporting technical justification.
The staff has evaluated the ASME Code required examinations that the licensee
determined to be impractical and, pursuant to 10 CFR 50.55a(a)(2), it has al-
lowed relief from the impractical requirements, which, if implemented, would
result in hardships or unusual difficulties without a compensating increase
in the level of quality and safety. The staff has evaluated the licensee's
submittal of August 17, 1982 in Appendix K.

Based on the granting of relief from these preservice examination requirements,
the staff concludes that the preservice inspection for program Unit 1 complies
with 10 CFR 50.55a(g)(2).
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6 ENGINEERED SAFETY FEATURES

6.2 Containment S stems

6.2.1 Containment Functional Design

6. 2. 1.8 Pool Dynamics

6. 2.1. 8. h Metwell/Drywell Vacuum Breakers

In Supplement 3 and License Condition 16, the staff concluded that the issuance
of a license for power levels up to 5X rated power would not lead to undue
risk to the health and safety of the public, pending resolution of the concern
regarding the capability of the wetwell-to-drywell vacuum breaker (VB) valves
to withstand opening and closing impact loads resulting from certain predicted
pool swell pressure transients.

In Letter PLA-1232, dated August 13, 1982, the licensee submitted the following
information to justify plant operations beyond 5X rated power:

(1) the report on VB-forcing function pool swell based on the 5.5-psid uplift
differential pressure specified in NUREG-0808

1

(2) General Electric report NEDE-2218-P titled "Mark II Containment Drywe'll-to-
Metwell Vacuum Breaker Models"

-(3) Continuum Dynamics, Inc. report CDI. 82-4 titled "Mark II Primary Contain-
ment Vacuum Relief Valve Test Program-Phase IV"

The first report presents the forcing functions derived from the 4TCO test
series that produce the most severe VB loading. The second report presents the
methodology used to predict the peak disk impact velocities given the forcing
function for a particular transient.

The staff has completed its generic evaluation of the above reports and con-
cludes that the forcing function and the methodology to calculate the disk
impact velocities are acceptable. The staff will publish a letter report to
address the rationale for finding these reports acceptable for use by any Mark II
plant owner by December 1982.

The third report submitted by the licensee contains the results of certain
Phase IV tests in the ongoing effort to upgrade the Anderson,, Greenwood 8 Co.

VB to withstand, the pool swell's impact loads.

The Phase IV testing was conducted using the partially redesigned valve (spring
cylinder connected to the pivot shaft by single-bar linkage instead of the four-
bar linkage), which is representative of the valves installed at the Susquehanna

power plant.
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The licensee determined that on the basis of the impact tests conducted using
angular velocities predicted for the Susquehanna configuration during pool
swell, no visible or measurable valve damage occurred, nor was the valve
functionabi lity impaired.

The licensee also has reported that the ASME Code static yield limits were sur-
passed on the disc and arm in several tests and that no permanent deformation
was observed because (1) the material tested exhibited high yield strength and
(2) the impulsive application and relief of the applied impact load did not
allow enough time for the material to permanently deform.

On the basis of the results of the Phase IY testing, the licensee determined
that, the partially modified VB valves installed at the Susquehanna plant will
operate satisfactorily (after being subjected to the highest opening- and
closing-impact velocities that are predicted to occur) during the pool-swell
phase of a loss-of-coolant accident and, therefore, operation beyond 5X rated
power is warranted. The licensee also has committed in Letter PLA-119, dated
June 4, 1982, to implement other valve modifications that include the use of
high strength material for this disk and arm during the first refueling outage.

On the basis of its evaluation of the licensee's submittal, the staff concludes
that operation beyond 5X rated power is warranted. It, therefore, recommends
that License Condition 16 be modified to require the licensee to implement the
design modification stated above by the first refueling outage.

6.3 Emer enc Core Coolin S stem

6.3.4 Performance Evaluation

In a letter from N. M. Curtis to A. Schwencer dated November 8, 1982, the li-
censee discussed a single failure in the emergency service water system {see
Section 9.2. 1 of this supplement) that can result in a limiting case for loss-
of-coolant accident {LOCA) analyses. The single failure was discovered during
the review of modifications that were made to reduce the likelihood of water-
hammer events in the ESM system and is based on the fact that the ESW spray
pond bypass valves will now be normally closed. As a result, these valves must
automatically open upon receipt of an emergency core cooling system (ECCS) ini-
tiation signal in order to allow cooling of the diesel generators and other ECCS

equipment. Failure of the diesel generator, which'powers the ESM bypass valve
motor, will result in failure of the valve to open. This results in the loss of
component cooling water to all the ECCS pump rooms in the associated division,
and thus the loss of'CCS pump seal cooling, lube oil cooling, and room cooling.
The= same diesel generator also powers one low-pressure core spray system (LPCS)
injection valve and one low-pressure coolant injection (LPCI) pump. If it is
assumed that a break occurs in the recirculation discharge line that is not
normally serviced by the now-failed ESM loop, both LPCI pumps in the "go~od

division also will be unavailable for vessel injection, because both would be
injecting into the broken recirculation line. The high-pressure coolant injec-
tion (HPCI) system provides little makeup because there is insufficient steam
pressure to drive the HPCI pump turbine following a large break. This scenario,
which consists of a pipe break and a single failure, then results in only'one
LPCS loop fully available, i.e., power available, intact flow path, and component
cooling water provided. Power and an intact flow path also would be available
to one other LPCI pump, but component cooling water would not be provided.
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The FSAR ECCS analyses show that operation of one division of core spray in con-
junction with one LPCI pump is adequate to satisfy the requirements of 10 CFR

50.46, using Appendix K analyses for the limiting break. These analyses assume
operation of the LPCI pump in the injection mode for 10 min. After 10 min, one
division of core spray is adequate to maintain core cooling and one LPCI pump is
needed for suppression pool cooling. For the scenario discussed above, with
a single failure disabling an ESM loop, it is necessary to take credit for
10 min of operation of the one LPCI pump that has power and an intact injection
path, but no component cooling water. After 10 min, the suppression pool cool-
ing function can be accomplished using either of the LPCI pumps in the broken
loop, both of which will be fully powered and cooled and have a closed-1'oop flow
path for suppression pool cooling (although not for vessel injection). Therefore,
to demonstrate compliance with the ECCS criteria, it is necessary to demonstrate
the reliability of the LPCI pump for 10 min of'peration with no room cooling,
no lube oil cooling, and no seal cooling when pumping water at temperatures that
would be expected in the suppression pool following a large-break LOCA. In a
letter dated November 8, 1982, the licensee has provided test data to support
LPCI pump operation for a minimum of 10 min from the start of the pump. Addi-
tionally, the licensee has addressed the effects of the elevated suppression
pool temperature on the pump shaft seals and concludes that based on the sup-
pression pool reaching a temperature of 144 F in 10 min, seal failure will not
occur. This is because the design range of the shaft seal as stated by Crane
Packing Company is 40 F to 360 F. The pump manufacturer, Ingersoll-Rand, stated .

that seals run at temperatures greater than 200'F should be replaced. However,
for the same model pump and seal as the RHR pump that is also used in the heater
drain system, maximum pump performance is achieved with the seal water at 160'F.
Thus, operation of the seal at 144'F for 10 min is not likely to cause seal
failure. The licensee also addressed the upper and lower guide bear ings, the
thrust bearing, and the breakdown of the lubricating oil in his evaluation of
the pump motor and states that the bearing and oil temperatures are well within
the design limits. The staff has reviewed the licensee's submittal and con-
cludes that the licensee has provided a reasonable basis for ensuring that the
residual heat removal pump and its motor are capable of operation without ESM

for a minimum period of 10 min. The licensee has also committed to modify the
plant design to eliminate the single failure in the ESM system which leads to
the need for an uncooled RHR pump.

Based on the reliability of the LPCI pumps for operation without auxiliary
cooling for 10 min, the results. of the ECCS analyses provided in the FSAR, and
the licensee s commitment to design modifications, the staff finds the design of
the ECCS system to be acceptable for full power operation in the interim period
during which ESW modifications are being implemented. The license will be con-
ditioned for PP&L to complete ESM modifications, acceptable to the staff, before
startup following the first refueling.
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9 AUXILIARYSYSTEMS

9. 2 )~IS
9.2. 1 Emergency Service Water System

In the SER the staff concluded that the emergency service water (ESM) system was
acceptable" based, in part, on the FSAR statement in Section 9.2.7 that only one
loop of ESM was necessary to supply lOOX of the heat loads following an accident
in one unit and an orderly shutdown and cooldown of the remaining unit. Addi-
tionally, according to the FSAR, Section 9. 2. 5, the ESM bypass isolation valves,
which bypass the spray networks to the spray pond in the event of icing on the
spray nozzles, were normally open to allow draining and thus prevent freezing.
In this mode an ESW flow path in both loops was immediately available and only
pump start was required to initiate flow.

As a result of waterhammer concerns on initiation of ESW flow, the licensee
decided to change the position of the bypass valves from normally open to
normally closed and added an auto-open signal from the ESM start logic. Sub-
sequent to changing the normal position of the bypass valves, all failure modes
and effects analyses were performed based on the assumption that the bypass
valves were normally open. During the last week of October 1982, the licensee
discovered that a failure to open the bypass valve in ESW loop.A resulted in a
loss of cooling water to all four diesels, since the logic that transfers the
cooling supply for the diesels from ESW loop A to ESW loop B only sensed breaker
position of the power supply to the ESW pumps and not to the flow rate. Nor-
mally, if the breaker for one loop A ESM, pump did not close, diesel cooling was
automatically transferred to loop B. However, with the bypass valve closed,
both pumps could start but no flow would be available to the components served
by loop A, which includes all four diesels. To remedy this situation, the li-
censee is revising the design so that low ESW flow will be used as the initiat-
ing logic to transfer the, cooling of the diesels from ESW loop A to ESW loop B.
A reduction in flow equivalent to the loss of one pump will initiate the switch-
over. This is an acceptable method of solving the cooling water problem to the
diesels.

In addition to the diesel cooling problem, the failure to open a bypass valve
results in a loss of cooling to the other components (such as room coolers,
residual heat removal, low-pressure coolant injection (LPCI) pump seal coolers,
and the control structure chiller) in the respective ESM loop. Following a
large-break LOCA in the reactor recirculation loop a'ssociated with the LPCI
pumps that're cooled by the operable ESM loop (the loop without the bypass
valve failure) the, only LPCI pumps available are those that are cooled by the
inoperable loop. Also, because the most limiting failure of the bypass valve
to open is caused by the failure to start of its associated diesel, then only
one LPCI pump would be available. This scenario results in two low-pressure
core spray (LPCS) pumps being cooled by the operable ESM loop plus one LPCI
pump (without cooling to the room, oil coolers, or seal cooler) to adequately
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cool the core following the postulated LOCA. GE has'performed analyses to
show that acceptable core cooling is maintained under these conditions if the
single LPCI pump operates for at -least 10 min. Refer to Section 6.3 of this
supplement for an evaluation of the acceptability of the emergency core cooling
system (ECCS) analyses under these conditions.

To meet the conditions of the assumptions used in the analyses performed by GE,
the licensee had to show that the LPCI pump could operate for 10 min without
cooling water to the pump room coolers, lube oil coolers, and seal coolers
without loss of function. By letter dated November 8, 1982, the licensee
provided data from the manufacturers backed up by actual testing to show that
the pump would operate for the required 10'min without- exceeding any design
limits on the bearings or seals. Refer also to Section 6.3 of this supplement
for an evaluation of the test results and operation of the pumps under these
conditions.

For the specific LOCA identified above, the ESW loops are actually not capable
of providing 100K of the heat loads for both units as originally reported in
the FSAR and the SER. However, the licensee has shown by the ECCS analyses,
LPCI tests, and manufacturers'ata that cooling from the inoperable ESW loop
is not necessary to meet the results of the ECCS analyses. For all other acc'i-
dent scenarios that the staff is aware of, one ESM loop is capable of removing
100K of the, heat load following an accident in one unit and an orderly shutdown
and cooldown of the remaining unit.

Based on its review of the modifications proposed "to transfer the diesel cooling
water from ESM loop A to loop B plus the acceptability of the ECCS analyses and
LPCI pump data as evaluated in Section 6.3 of this supplement, the staff con-
cludes that the ESW system meets the single-failure criterion of GDC 44, "Cool-
ing Mater," and is, therefore, acceptable.

9.5 Fire Protection S stems

9.5.4 Fire Protection for Specific Areas

9.5.4.5 Battery Room Area

By letter dated February 9, 1982, the licensee proposed a change to the design
that the staff had previously approved for the protection of redundant trains
of equipment in the battery room area (Fire Zones 0-28B and 0-28H). The pro-
posed change involved the use of a 1-hour-fire-rated cable wrap instead of a
2-hour-fire-rated ceiling for the battery rooms and remote shutdown panel area
(Fire Zone 1-2D). In the SER, the staff found the proposed change acceptable,
however, it noted that the licensee had not installed the 1-hour-fire-rated
cable wrap in accordance with the manufacturer's recommended application pro-
cedure. The staff requested that the licensee either provide test data
demonstrating that the'ire-resistance rating of the cable wrap, as installed,
is 1 hour or install an automatic extinguishing system.

By letter dated May 12, 1982, the licensee provided additional test data to
demonstrate the fire-resistance rating of the cable wrap. The staff reviewed
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„,this information and concluded-that the wrap was not acceptable as a barrier.
It reported its conclusion in Supplement 3. By letter dated August 25, 1982,
the licensee provided additional information. The licensee has conducted an
ASTM E-119 test on the proposed cable wrap in its as-installed configuration.
The test results are documented in a report entitled, "qualification Fire Test
of a Protective Envelop System," dated August 1982. The tests show that con-
duits protected by the proposed method possess a full 1-hour rating. 'able
trays and air drops, however, exceeded the acceptance criteria of a temperature
rise of 250~ F above ambient in approximately 45 minutes. The proposed method
of protecting cable trays and air drops is, therefore, not acceptable as a
1-hour-rated fire barrier. By letter dated August 31, 1982, the licensee has
proposed to supplement the cable wrap on all cable trays in Fire Zone 1-2D (re-
mote shutdown panel area) before 5X power is exceeded. Fire Zones 0-28H .and
0-28D do not contain any protected cable trays.

The licensee has committed to provide the cable wrap, previously approved, and
to install it in the manner originally tested. The details of this test and
installation procedure are documented in a report entitled, "Fire qualification
Test of a Protective Envelop System," dated October 27, 1981. The staff finds
this an acceptable method of providing a 1-hour-rated fire barrier for cable
trays. With this commitment, the staff finds that the fire protection for Fire
Zones 1-2D, 0-28B, and 0-28H meet its guidelines and is, therefore, acceptable.

With the resolution of this item, the basis of its evaluation, the staff con-
cludes that the Fire Protection Program for the Susquehanna Steam Electric
Station meets the guidelines contained in Appendix A to Branch Technical Posi-
tion ASB 9.5-1, the technical requirements of Appendix R to 10 CFR 50, and the
requirements of GDC 3, and is, therefore, acceptable.
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13 CONDUCT OF OPERATIONS

13.3 Emer enc Plannin

License Condition 2.C. 20 Emer enc Pre aredness

The Federal Emergency Management Agency '(FEMA) provided a supplemental interim
finding on offsite emergency preparedness for the Susquehanna Steam Electric
Station in a letter to the NRC dated Au'gust 31, 1982. FEMA states that the
Pennsylvania Radiological Emergency Response Plans site-specific to the Sus-
quehanna, along with the full-scale joint exercise held on March 18, 1982,
have demonstrated that the plans and preparedness capability of the State,
county, and municipal governments are adequate to maintain the health and
safety of the public in the vicinity of Susquehanna in that there is, reason-
able assurance that appropriate protective measures can and will be taken off
site in the event of a radiological accident. However, FEMA identified four
items related to offsite emergency preparedness that require further correc-
tive actions. The four items and the proposed corrective actions are

(1) The State of 'Pennsylvania should obtain a supply of potassium iodide (KI)
for emergency workers that is adequate to fulfill the existing plan re-
quirements, or the State should develop a contingency plan that reflects
their inability to obtain supplies to support the existing plan.

Pennsylvania does not stockpile KI for distribution to the public, but
does intend to provide KI to emergency workers. The State's plans for
providing KI in tablet form to emergency workers appear adequate. How-
ever, an adequate supply of KI tablets has not been obtained. The State
has decided to use liquid KI as an interim measure until KI in tablet
form becomes available to the State. The State has committed to develop
procedures addressing the storage, distribution, and administration of
the liquid KI and to provide these procedures to FEMA by October 1, 1982.

(2) The State of Pennsylvania should obtain adequate supplies of CDV-730 (0-20
roentgen (R)) self.-reading dosimeters and thermoluminescent dosimeters
(TLDs) for emergency workers to implement the existing plan, or the State
should revise the plan accordingly.

The FEMA postion on dosimetry for emergency workers was modified in a
letter from FEMA Headquarters to Region III dated August 21, 1982, which
stated that only CDV-742 (0-200 R) self-reading dosimeters were required
for emergency workers. In an affidavit to the Atomic Safety and Licensing
Appeal Board (ASLAB) dated September 8, 1982, the NRC staff stated that
consideration could be given to allowing interim operation for a few months
with only high-range (0-200 R) self-reading dosimeters along with an admin-
istrative control system to record the accrued dose for each emergency worker.
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The staff further stated that a minimum acceptable dosimetry system for
emergency workers would consist of some combination of high-range self-
reading dosimeters, lower range self-reading dosimeters or portable sur-
vey meter, and an acceptable administrative control system. Use of a TLD
or film badge system was also desirable. In a letter to the Appeal Board
dated September 9, 1982, the licensee committed to provide an adequate
number of CDV-730 self-reading dosimeters and TLDs for offsite emergency
workers. In addition, the State,'n a letter dated September 14, 1982,
committed to provide sufficient quantities of CDV-742 self-reading dosim-
eters and to transport CDV-730 self-reading dosimeters to Susquehanna,if necessary, in an emergency.

)

(3) State and county plans should be modified, as necessary, to account for
the abandonment of the field emergency operations center (EOC) concept.

The State has committed to revise the State and local radiological emer-
gency plans to reflect the elimination of the field, or forward, EOC
concept by October 31, 1982.

(4)'he adequacy of the public alerting and notification system must be veri-
fied as called for in the FEMA/NRC joint criteria as stated in NUREG-0654/
FEMA-REP-1, Revision l.

FEMA is in the process of developing specific criteria to assess the public's
ability to hear the alerting signal and their awareness of the meaning of the
prompt notification message. Following the development of this criteria, FEMAwill evaluate the notification capability of the public alerting and notifica-
tion system within the plume exposure pathway emergency planning zone (EPZ).

)
The staff concurs with the FEMA evaluation of offsite emergency preparedness
and, accordingly, finds that the licensee is in compliance with License Con-
dition 2.C.(20) of License NPF-14 to the extent that there is reasonable assur-
ance that adequate protective measures can and will be taken in the event of a
radiological emergency during operations in excess of 5X of power. Regarding
Items 1, 2, and 3 requiring further corrective action discussed above, the
staff will condition the license to require the licensee to verify completion
of the stated corrective actions by'March 1, 1983. Item 4 is a generic item
which will be completed following the development of criteria and an imple-
mentation schedule by FEMA.

License Condition 2.C. 21 School District Emer enc Plans

As a result of an earlier FEMA evaluation, the Atomic Safety Licensing Board
(ASLB) identified an offsite emergency planning deficiency in that all school
districts within the plume exposure pathway EPZ did not have completed written
emergency plans to respond to a nuclear accident at the Susquehanna facility.
Subsequently, FEMA Region III received written emergency plans from each of the
six school districts within the plume exposure pathway EPZ. In a letter to
the NRC dated June 30, 1982, FEMA stated that the school plans were evaluated
and found to be adequate. The staff concurs with the FEMA findings and con-
cludes that the licensee is in compliance with License Condition 2. C.(21) of
License NPF-14.
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License'ondition 2.C. 22)(Munici alit Trans ortation Resources

As a result of an earlier FEMA evaluation, the ASLB identified an offsite
emergency planning. deficiency concerning the completion of local emergency
response plans on the availability of transportation resources and a program
for their allocation. Mritten transportation plans for the municipalities in
the two counties (Luzerne and Columbia) within the plume exposure pathway EPZ

were received by FEMA Region III. In a letter to the NRC dated June 30, 1982,
FEMA stated that an evaluation of the detailed transportation plans found them
to be adequate to ensure the availability and allocation of buses and
ambulances for evacuation of schools, persons who lack their own means of
transportation, and hospitals and nursing homes. The staff concurs with the
FEMA finding and concludes that the licensee is in compliance with License
Condition 2.C.(22) of License NPF-14.
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17 EQUALITY ASSURANCE

17.6 Confirmator In-De th Review Pro ram

An independent design verification program being performed by Teledyne Engineer-
ing Services (TES) was described in Section 17.6 of Supplement 3. After Sup-
plement 3 was issued, the staff completed its review of the TES final report
(Technical Report TR-5599-3). The conduct of the staff review and its con-
clusions are discussed below.

Before the final report by TES was issued, two meetings were held between TES,
the staff, and the licensee and his architect-engineer (Bechtel Power Corporation).

On July 16, 1982, a meeting was held at the NRC offices in Bethesda, Maryland,
to discuss the initial findings of the independent design review.

During the course of this meeting, TES provided both an overview of the design
control process as implemented for Susquehanna and particular findings and ob-
servations that provided the background for this ov'erview. In some instances
TES would have performed certain analyses differently, and in some instances
TES may have disagreed with Bechtel's interpretation of specific ASME Code re-
quirements. The impact of these differences on hardware design did not result
in any safety concerns. There were also instances where TES was awaiting further
documentation needed to finalize assessment of the quality of interfacing

be-'weeninternal Bechtel design groups. At that time, there were not reported
bases for concern that systematic errors of a significant or deleterious nature
in either design concept or implementation were present. The status of the
independent design review program was reported in Section 17.6 of Supplement 3.

On August 10, 1982, a meeting was- held at the TES offices in Maltham, Massachusetts,
to discuss outstanding findings and observations previously identified by TES in
their letters of July 21, 1982 (5599-11), July 23, 1982 (5599-12), and July 27,
1982 (5599-13), which reported the results of the review concurrently to the
licensee and staff before the final report was issued. TES met with the licensee,
Bechtel, and the staff and discussed the technical details of their findings and
observations and the additional information required by Bechtel to resolve their
concerns.

On August 23, 1982, TES issued the final report concurrently to the licensee
and to the staff.

In the process of the independent design review, 94 items were opened by the
TES review team personnel. Following initial review, the 94 :tems were clas-
sified into 67 closed items, 17 observations, and 10 findings. The observa-
tions and findings identified by TES were discussed at the August 10, 1982
meeting with TES, the staff, the licensee, and Bechtel. As a result of the
meeting and following the TES review of the Bechtel responses, the items
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were reclassified and consolidated into two findings and three observations.
The findings were

(1) reconciliation process for as-built supports
(2) design specification categorization of plant operating conditions

The TES review of the Bechtel responses to the above two concerns indicated
that there was no impact on safety for the feedwater system.

After the final report was issued, a meeting was held at the NRC offices in
Bethesda, Maryland, on September 9, 1982 to discuss the conclusions of the
final report. As a result of the meeting', the staff felt that although no de-
ficiencies affecting plant safety resulted from the independent design review
of the feedwater subsystem, further action by the licensee would be required to
evaluate possible generic implication.

The staff concluded that the licensee should extend the design review to focus
on the acceptability of the as-built reconciliation process for safety-related
systems other than the feedwater system. The licensee committed to perform the
supplemental work in a letter from N. W. Curti's to A. Schwencer dated September 16,
1982. In this letter the licensee agreed to review an additional 20 supports not
located in the feedwater system, and submit the results to TES and NRC. TES
agreed to provide an addendum to their final report by November 1, 1982 to cover
the supplemental work. This addendum was received October 27, 1982.

The second area of concern expressed by TES in their final report was that the
design specification requirements were not in compliance with the ASME Code.
Bechtel did not agree with the TES finding and felt that the Code requirements
had been satisfied. The staff felt that the issue raised is generic in nature
and recommended that an inquiry be submitted to the ASME Boiler and Pressure
Vessel Commi-ttee to clarify the intent of Subparagraph NB-3113(b) of Section III.
Bechtel agreed to address such an inquiry to the ASME committee and to perform
a supplemental study that would consider the transient, loss of feedwater pumps,
main steam isolation valves (MSIVs) closed, as an upset event that requires
fatigue evaluation rather than an emergency event that does not require fatigue
evaluation.

In a letter from N. W. Curtis to A. Schwencer dated October 4, 1982, the licensee
formally responded to the design specification finding by committing to submit
an inquiry to the ASME committee by October 18, 1982. Additionally, the licensee
responded to close out the three observations identified in the final report.
Also included in the letter were the details of the extended program to review
the as-built reconciliation of 20 additional large-bore-piping supports.

On October 8, 1982, the licensee met with the staff and reported that his re-
view of the 20 additional supports, as proposed in his September 16, 1982 and
October 4, 1982 letters, identified one anchor inside containment that had ap-
proximately one-fourth of the specified design weld length. As a result, the
licensee proposed to increase his support sample size'.

In a letter from N. W. Curtis to A. Schwencer dated October 14, 1982, the li-
censee committed to expand his sample size to 500 large-bore-pipe supports. The
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licensee also described the details of his reconciliation sampling program in
the October 14, 1982 letter. The program described a categorization process to
be used for discrepancies identified between the as-built condition and the
design drawings. The program defined the following categories of differences:

Category I - Those differences that are considered ihsignificant, such as
minor dimensional variations.

Category II - Those differences with potential for concern but with simple
evaluation can be considered acceptable, such as comparing actual stress with
the allowable stress.

Category III — Those differences with potential for concern and requiring
further evaluation by means of additional or more detailed analysis than the
original calculations.

Documentation would be kept for judgments and analyses would be made for every
hanger examined.

TES reviewed the above reconciliation sampling program and audited the cate-
gorization process at the Bechtel Power Company offices. TES noted that the
categorization was done in a conservative manner; for example, 89 of the first
401 supports reviewed were placed in Category III by the licensee. TES believed
that about 50K of the 89 supports could have been categorized in the more easily
resolvable Categories I and II. The 89 supports consisted of 9 snubbers, 2
spring hangers, 60 rigid supports, and 18 anchors. PP8L/Bechtel found that re-
solution of 25 of the 89 supports was possible without further calculations,
arid simple calculations resolved an additional 42 supports, leaving 22 supports
for additional analysis.

On October 22, 1982, a meeting was held at the NRC offices in Bethesda, Maryland,
with TES, PP8 L, Bechtel, and the staff to discuss the status of the 500 additional
supports included in the reconciliation sampling program. TES felt that the
first 401 supports reviewed, to date, was an adequate sample to conclude that the
program had identified a generic problem applicable to large-bore-pipe anchors.
An anchor is defined as any support that provides both rotational and transla-
tional restraint of the piping system. TES concluded that their concern related
only to the field fabricated intermediate anchors. The TES concern did not ap-
ply to purchased anchors, such as flued heads not in the containment or .equip-
ment nozzles at pumps and vessels.

The remaining 22 of the 89 supports described above required additional analysis.
Of these 22 supports, approximately one-half were anchors. Supports other than
anchors were found to be acceptable without the need for modification. Given
the above results and because it was an anchor that was found to be substantially
underwelded in the as-built condition in the original sample of 20 supports, TES,
to resolve this concern, proposed a program be implemented by the licensee to
review all anchors for large-bore piping in the plant. The licensee agreed with
the TES proposal.

Subsequently, in an October 27, 1982 letter from D. F. Landers (TES) to R. J.
Shovlin (PP8L), an addendum to the final report was transmitted with copies
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submitted concurrently to the staff. The purpose of the addendum was to close
out the two findings identified in the TES final report (Technical Report
TR-5599-3) dated August 23,- 1982 and previously described herein.

In closing out the finding concerning the design specification categorization
of plant operating conditions, Bechtel provided TES with the results of a sup-
plemental study it had performed to address the safety impact of categorizing
the loss of feedwater pumps, NSIVs closed, transient as an upset rather than an
emergency event. The study demonstrated that the resulting increase in fatigue
usage factors did not exceed the ASNE Code limit for the main feedwater system
and all other ASNE Class 1 systems. Thus, the documentation provided to TES
confirmed that no safety concern was involved in the finding.

In closing out the finding concerning the reconciliation process for as-built
supports, TES proposed a program to review all anchors of large bore piping in
the plant. TES proposed that all anchors be subjected to the categorization
process previously described. Those anchors that are placed in Categories I and
II would be acceptable by definition. For those anchors placed in Category III,
only analysis comparable to the as-designed analysis would be allowed for recon-
ciliationn.

If reconciliation cannot be reached in this manner, then the anchor
should be modified to reflect the as-designed condition.

In an October 27, 1982 letter from N. M. Curtis to A. Schwencer, the licensee
committed to a program consistent with the TES recommendations to be completed
before ascending to above 5X power for anchors inside containment and by
December 31, 1982 for anchors outside containment.

There are 16 such anchors inside containment and approximately 160 outside
containment. PPEL has completed his reconciliation of the 16 anchors inside
containment. Of the 16, one was the anchor previously found to be underwelded
and it was repaired. Only two others required minor repairs involving weld
dimensional tolerance. It is anticipated that the reconciliation effort for
all anchors outside containment will be complete by December 31, 1982. The
staff believes that based on the favorable results of the program for anchors
inside containment and the low probability of experiencing a significant seismic
event before program completion, reconciliation of the anchors outside contain-
ment is acceptable while operating above 5X power. Completion of the recon-
ciliation effort for all anchors outside containment by December 31, 1982,
will be made a condition of the license.

The staff will require that the results of the anchor program be evaluated as
part of the independent design review pr'ogram and that the organization per-
forming that review report its findings.
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22 TMI-2 REQUIREMENTS

22.2 TMI Action Plan Re uirements for A licants for 0 eratin Licenses

I 0 erational Safet

I. D. 1 Control Room Desi n'eview

The advanced control room design utilized at Susquehanna incorporates a display
control system that includes multiple CRT displays. The utilization of the
display control system is a first-of-a-kind approach to managing information
in a manner to improve operator response capabilities. To generate a data
base for NRC staff use in future decisions on the detailed control room design
review and to update operator training and operating procedures, PP8 L has agreed
to provide a report, before startup following the first refueling outage, dis-
cussing the experience, including demonstrated reliability, of the display
control system. This will be made a condition of the operating license.

II Sitin and Desi n

it.E ~0
II.E.4.2 Containment Isolation De endabilit

Re uirement

Containment purge valves that do not satisfy the operability criteria set forth
in BTP CSB 6-4 or the Staff Interim Position of October 23, 1979 must be sealed
closed as defined in SRP Section 6. 2.4, Item II.5.f, during operational condi-
tions 1, 2, 3, and 4. Furthermore, these valves must be verified to be closed

~ at least every 31 days. Applicants must be in compliance with this position
before they receive their operating license.

S stem Descri tion

The valves under review for this issue are

6-in. line - HV-15721
18-in. line — HV-15703, HV-15704, HV-15724, HV-15725
24-in. line - HV-15713, HV-15714, HV-15722, HV-15723

The 24-in. purge valves isolate the drywell. The 18-in. purge valves isolate
the wetwell. The 6-in. valve is upstream of the common line to a 24-in. line
to the drywell and an 18-in. line to the wetwell.

The valves are Model 1200 Henry Pratt butterfly valves. These valves have off-
set, asymmetric discs. The operators are Bettis Model T416-SR3 for the 24-in.
valves, Bettis Model T312-SR3 for the 18-in. valves, and Bettis Model
521C-SR60 for the 6-in. valve. All three operator types are air open/spring
close.
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Valves HV-15703, HV-15713, HV-15722, and HV-15725 are located downstream of
straight pipe runs. Valves HV-15704, HV-15714, HV-15723, HV-15724, and
HV-15721 are located downstream of elbows but are the second valve in series.

ualification A roach

qualification analysis for the Susquehanna purge valves was performed by Henry
Pratt Valves. A description of the tests performed was not submitted by PAL.
However, during a meeting on August 20, 1981, with staff members of the NRC,
Brookhaven National Laboratory, and Henry Pratt Valves, the Pratt model valve
test program was described as a 5-in. model valve representing in shape and
aspect ratio the Pratt line of disc designs. The test installation was con-
figured to establish straight-line-approach flow to the valves. Torque data
were recorded,to establish torque coefficients. Asymmetric disc designs were
flow tested in both directions.

To determine the maximum dynamic torque resulting from flow through the valve,
Pratt personnel determined the maximum torque at the critical angle at initial
sonic flow.

The dynamic torque equation for sonic flow is used with the appropriate dynamic
torque coefficient, media 'difference, and size factors to determine the maximum
value of dynamic torque possible in the subject valve.

'Pratt personnel additionally applied a factor to the maximum torque to account
for the increased torques that might occur as a result of nonuniform flow pro-
files downstream of an elbow.,

During a meeting on August 5, 1982 with staff members of the NRC staff, Brook-
haven National Laboratory, Henry Pratt Valves, and PAL, Pr'att personnel
described the tests performed on the Model 1200 valve to verify the conserva-
tism of the factors used to account for nonuniform flow. Flow testing was
performed on a Model 1200 valve in which an elbow was installed upstream of the
valve in a variety of configurations. The conservatism was confirmed.

The maximum torque load calculated for the 24-in. valve is 64,426 in.-lb at
72', and at 50'he maximum dynamic torque is 30,733-in.-lb. The minimum
operator rating is 59,800 in.-lb at 45 and 71,100 in.-lb at 68 .

The maximum torque load calculated for the 18-in. valve is 23,211 in.-lb at
68 , and at 50'he maximum dynamic torque is 11,001 in.-lb. The minimum
operator rating is 29,100 in.-lb at 45 .

The maximum torque load calculated for the 6-in. valve is 628 in.-lbs (seating
torque loads). The minimum operator 'rating is 4,000 in.-lb at 45'.

The stress analyses performed were for the maximum calculated torque loads.
The torque loads were combined with a pressure load equal to the differential
pressure across the valve at the full-open position and static seismic loading
of 5 g in each of the orthogonal axes. The analyses provided a stress summary
that showed the stresses to be below the allowable loads listed. During the
meeting with PP8 L on August 5, 1982, the NRC staff informed PP&L that it did
not consider some of the allowable loads listed as being conservative.
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ASME Code or American Institute of Steel Construction (AISC) allowable levels
should be used for a stress analysis on valve internals and parts that are
required for the valve to perform its safety function. Therefore, allowable
stress levels with inherent margins should be used in evaluating these valves.

Faulted and upset load allowable levels should not be used unless operability
is identified independently under full-load conditions (i.e., test). Using the
more conservative allowable levels, the only component with a stress above
these allowable levels was determined to be the top pins under shear.

The valve-body analysis is performed to NP 3545 of Section III of the ASME
Code. The remaining components were analyzed according to a basic-strength-of-
material-type approach.

Evaluation

The analysis performed was a combination of dynamic torque loads,. pressure loads
(where applicable), and seismic loads. PP8L confirmed during the meeting on
August 5, 1982 that frequency tests were performed to verify that the valves
are rigid.

The Pratt tests accounted for the effects of upstream elbows on the valves.

With two butterfly valves in series, the first valve, if in the partially open
position, would produce a turbulence that could increase the torque on the
second valve by a small amount. In the case of Susquehanna, the second valve
in series is separated from the first valve by an elbow. The elbow should have
the dominating effect. This effect was covered in the Pratt model.

The Pratt method to determine the torque loads for the Susquehanna purge valves
is conservative. This method of determining torque is independent of the
specific pressure-time ramp curves for a LOCA event for each plant. Opera-
bility of the valve is, therefore, independent of closure time.

The valve operators are rated to have sufficient torque t'o stroke the valves
from the fully open to the fully closed position.

The allowable stress levels used were not in all cases conservative. The original
Pratt analysis used an allowable shear stress of 0.9Sy = 27,000 psi for the top
pins. PP8L was requested to use a more conservative allowable stress of 0.4Sy =
12,000 psi (AISC). The actual stress calculated is 15,225 psi for the 24-in.
valves and 13,527 psi for the 18-in. valves. The valve top pins were the only
components of the valves determined to have stress levels that would exceed
conservative allowable levels'he 6-in. valve top-pin stress levels were below
conservative allowable levels.

The qualification information submitted on the 6-in. valve is sufficient to
show that this valve is capable of closure against the buildup of containment
pressure.

For the 18-in. and 24-in. purge valves, PP8L agreed in a letter submitted
September 7, 1982 to keep the 18-in. and 24-in, purge valves, with the excep-
tion of valves HV-15703 and HV-15713, locked closed until NRC approval of the
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final qualification. Valves HV-15703 and HV-15713 will be blocked to a maximum
opening of 50'. This blocked position will significantly reduce the maximum
torque loads that would be experienced by these valves in the event of a LOCA.
This is an acceptable position up to the first refueling outage. Following thefirst refueling outage the 18.-in and 24-in. purge valves should be locked
closed in operational conditions other than cold shutdown or refueling unless a
revised and acceptable operability analysis has been reviewed and accepted bythe staff for these valves.

II.F.2 Instrumentation for Detection of Inade uate Core Coolin

The Susquehanna operating license, to ensure satisfactory resolution of outstand-
ing concerns regarding the adequacy of instrumentation for detection of inadequate
core cooling, bears the license conditions that follow:

(d) Instrumentation for Detection of Inade uate Core Coolin

(i) By August 31, 1982, PP8L shall submit a report addressing the analysis
performed by the BMR Owners Group regarding additional instrumentation
relative to inadequate core cooling and shall implement the staff's
requirements after the completion of the staff's review of this report.

(ii) By October 31, 1982, PAL shall submit its proposal for conforming with
Item II.F. 2 of NUREG-0737 in view of the BWR Owners Group report.

In response to the license condition, PP&L has submitted a report with the trans-
mittal letter of August 31, 1982 from N. W. Curtis (PP8L) to H. R. Denton (NRC).

The staff has initiated review of the licensee's report and has concluded thatit does contain the subject matter required by the license condition and satis-
fies the submittal deadline. However, the licensee's response is based on the
BWR Owners Group proprietary report (SLI-8211, July l982), which was received in
late August and is under staff review, and on SLI-8218, "Inadequate Core Cooling
Detection in BWR's," which has not yet been provided by the BWR Owners Group but
is scheduled for submittal in December.

In order to reach conclusions concerning the instrumentation requirements, thestaff must complete review of both BWR Owners Group reports and details of the
licensee's responses to recommendations provided in those reports. It will
report on the results of its review in a future safety evaluation.
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23 CONCLUSION

The staff has determined that the amendment to license, supported by this
Supplement to the SER,, will not result in any environmental impact other than
those evaluated in the Final Environmental Statement (FES), since these actions
are encompassed by the overall action evaluated in the FES.

Prior public notice of the overall action involving issuance of an operating
license amendment authorizing operation above 5/o power was published in the
Federal Re ister on August 9, 1978 (43 FR 35406). Staff evaluation of the
safety of the overall action is given the SER and its supplements (NUREG-0776).

Further, there is reasonable assurance that the health and safety of the public
will not be endangered by operation in the manner authorized by the amendment,
and the activities authorized by the amendment will be conducted in compliance
with the Commission's regulations and the issuance of this amendment will not
be inimical to the common defense and security or to the health and safety of
the public. The staff, therefore, conclude that the proposed amendment is
acceptable.
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APPENDIX A

CHRONOLOGY OF NRC STAFF RADIOLOGICAL REVIEM OF

SUS(UEHANNA STEAM ELECTRIC STATION, UNITS 1 AND 2

APPENDIX A in the Safety Evaluation Report and Supplements 1, 2, and 3

provided a chronology of the NRC staff's radiological safety review of the
application for the period from April 10, 1978 to June 30, 1982; the purpose
of this appendix is to update that chronology through November 8, 1982.

July 1, 1982 Letter from licensee concerning gas pipeline schedule
revision.

July 1, 1982

July 1, 1982

July 2, 1982

Letter from licensee concerning channel box deflection.

Letter from licensee concerning response to NRC request
on masonry walls.

Letter from licensee concerning withdrawal of request for
exemption from 10 CFR 70.24.

July 2, 1982

July 2, 1982

July 2, 1982

Letter from licensee concerning response to NRC concerns
on revised response spectra.

Letter from licensee concerning response to NRC request
on vertical dynamic analysis.

Letter from licensee concerning response to NRC request
for human factors information.

July 6, 1982

July 6, 1982

July 6, 1982

July 7, 1982

Letter from licensee concerning standby gas treatment
system Technical Specifications.

Letter from licensee concerning criticality monitors.

Letter from licensee concerning additional information on
el ectrical system.

Letter from licensee concerning schedule for masonry wall
fix.

July 8, 1982

July 8, 1982

July 8, 1982

Letter from licensee concerning additional information on
vertical dynamic analysis.

Letter from licensee concerning additional information on
masonry walls.

Letter from licensee concerning changes to Technical
Specifications.
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July 9, 1982

July 9, 1982

July 9, 1982

July 9, 1982

July 9, 1982

July 9, 1982

Letter from licensee transmitting Amendment 49 to the
operating-license (OL) application consisting of Revi-
sion 31 to the Final Safety Analysis Report.

Letter from licensee concerning inservice inspection
program for pumps and valves, Revision l.
Letter from licensee concerning 40-year operating license.

Letter from licensee concerning vacuum breaker opening
setpoint.

Letter from licensee concerning diesel generator surveil-
lance requirements.

Letter from licensee concerning concentration limits for
radioactive materials.

July 9, 1982 Letter from licensee concerning control building masonry
walls.

July 12, 1982

July 12, 1982

July 13, 1982

July 13, 1982

July 13, 1982

Representatives from PP8 L Management and NRC Senior
Management visited the Susquehanna site. (Summary issued
August 17, 1982.)

Letter from licensee concerning design assessment report.

Letter from licensee transmitting Amendment 50 to the OL
application. This amendment consists of Revision L to the
Security Plan.

Representatives from NRC 8 PP8 L met in Bethesda, Maryland,
to discuss horizontal dynamic model. (Summary issued
August 17, '1982.)

Letter from licensee concerning horizontal dynamic analysis
reassessment.

July 14, 1982

July 14, 1982

July 14, 1982

July 15, 1982

July 15, 1982

July 16, 1982

Letter from licensee concerning response to Seismic quali-
fication Review Team (SgRT) review questions.

Letter from licensee concerning fatique cycling - SgRT.

Letter from licensee concerning diesel generator surveil-
lance requirements.

Letter from licensee concerning seismic qualification of
equipment modutronics circuit board modification.

Letter from licensee concerning additional information on
response to NUREG-0803.

Representatives from NRC, Bechtel, PP8L, and Teledyne met
in Bethesda, Maryland, to discuss the independent design
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review of the feedwater system.'Summary issued August 16,
1982.)

,July 17, 1982

July 17, 1982

Letter to licensee transmitting two copies of SER Supple-
ment 3. The bound copies will be forwarded when they have
been returned by the printer-contractor.

Letter to licensee transmitting Operating License NPF-14
for full power restricting the power level to 5X until
further Commission approval. Federal Register Notice,
Technical Specifications, Indemnity Agreement, and an
Assessment of the Effect of License Duration on Matters
Discussed in the FES were included as enclosures.

July 17, 1982 Letter from licensee concerning correspondence from
June 28 through July 16, 1982.

July 17, 1982 Letter from licensee concerning environmental qualifica-
tion of safety-related electrical equipment in harsh
environments.

July 21, 1982

July 21,
1982'etter from licensee concerning structural dynamic models.

Letter from licensee concerning response to License Con-
dition 28A.

July 21, 1982 Letter from licensee transmitting annual financial report
for 1981.

-July 22, 1982 Letter to licensee concerning ultimate heat sink tests
for Susquehanna.

July 22, 1982

July 23, 1982

July 23, 1982

July 26, 1982

July 26, 1982

July 26, 1982

Letter to licensee concerning emergency diesel engine air
starting system Technical Specifications.

Letter from licensee on Humphrey concerns.

Letter from licensee concerning fire qualification test
of protective envelope system.

Letter to licensee transmitting 20 copies of SER Supple-
ment 3.

Letter to licensee concerning fatigue cycling.

Letter to licensee transmitting errata to Technical
Specifications, NUREG-0931, consisting of typographical
errors and line omissions.

July 27, 1982

July 28, 1982

Letter from licensee concerning steam bypass calculation
for equipment qualification - SER Item 3. 11.3.3.

Letter from licensee concerning seismic qualification of
MSIV"actuator and leakage control heater system.
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July 29, 1982

July 29, 1982

July 30, 1982

Letter, from licensee concerning new load adequacy evalua-
tion revised building spectra assessment - SER Item 3. 10.3.
Letter from licensee concerning fatigue evaluation - nuclear
steam supply system equipment - SER Item 3.10. 1(3).

Letter from licensee concerning seismic system analysis
(Section 3.7.2, SSER 3) PLA-1184, Review of Containment
Seismic Model.

August 3, 1982

August 5, 1982

August 10, 1982

August 13, 1982

August 17, 1982

August 17, 1982

August 18, 1982

Letter from licensee concerning spray pond piezometer Num-
ber 2 high groundwater reading.

Representatives from NRC 8 PPKL met in Bethesda, Maryland,
to discuss Susquehanna containment purge and vent valve
qualification. (Summary issued August 22, 1982.)

Letter to licensee concerning License Condition 28A to
operating license.

Letter from licensee concerning License Condition 16—
wetwell-to-drywell vacuum breakers.

Letter from licensee concerning process control program.

Letter from licensee concerning Pressure Inspection Relief
Request 14.

Letter from licensee concerning proposed Amendment 1 to
License NPF-14.

August 20, 1982

August 20, 1982

Letter from licensee concerning SER Issue 19, "Preservice
Inspection Program Revisions."

Letter from licensee concerning proposed Amendment 2 to
License NPF-14.

August 23, 1982

August 25, 1982

August 25, 1982

August 25, 1982

Letter from licensee concerning corrections to Amendment l.
Letter from licensee concerning License Condition C(18)(a),
equipment qualification for wetwell conditions with steam
bypass.

Letter from licensee concerning License Condition C(ll),
rechecking calculations used in development of stick
models for reactor/control building, diesel generator
building, and the ESSW pumphouse.

Letter from licensee concerning fire protection, License
Condition 7.

August 25, 1982

August 25, 1982

Susquehanna SSER 4

Letter from licensee concerning License Condition C(18)(a),
pool swell submergence.

Letter from licensee concerning response to License Condi-
tion 5, containment purge system isolation valves.
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August 25, 1982

August 25, 1982

August 25, 1982

Letter from licensee concerning response to License Condi-
tion 28B, special low power testing and training.

Letter from licensee concerning high-frequency cutoff
report.

Letter from licensee transmitting draft report "Analysis
of Scram Discharge Volume System Piping Integrity,"
NED0-2209, documenting the results of a BWR Owners Group
study concerning License Condition C(18)(a).

August 26, 1982

August 26, 1982

August 27, 1982

August 27, 1982

August 27, 1982

August 31, 1982

August 31, 1982

August 31, 1982

September 1, 1982

Letter from licensee concerning initial test program.

Letter from licensee concerning induction heating stress
improvement request for relief from augmented inservice
inspection requirements - Unit 2.

Letter from licensee concerning SER Supplement 3, Sec-
tion 3. 11.5(2)(b), response completeness of safety-related
equipment list.
Letter from licensee concerning License Condition 2C(23)(b),
S(RT gualification.

Letter from licensee transmitting a GE report to fulfill
the requirements of License Condition 14 - License NPF-14.

Letter from licensee concerning License Condition 7, fire
resistive wrap material on cable trays.

Letter from licensee concerning response to License Condi-
tion 28D, BWR Owners Group analyses for inadequate core
cooling.

Letter from licensee concerning preoperationa1 ILRT.

Letter from licensee concerning proposed Amendment 3 to
License NPF-14.

September 2, 1982

September 2, 1982

September 3, 1982

September 7, 1982

Letter from licensee concerning correction to Amendment 3.

Letter from licensee concerning response to diesel air
start questions.

Letter to licensee transmitting Amendment 1 to License
NPF-14. This amendment deletes observation well Number 2
from ultimate heat sink surveillance requirements and
corrects a typographical error.

Letter from licensee concerning supplemental response to
License Condition 5 on purge valves.
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September 8, 1982 Letter to licensee transmitting Amendment 2 to License
NPF"14.

September 9, 1982

September 9, 1982

September 9, 1982

September 14, 1982

September 14, 1982

September 15, 1982

September 16, 1982

September 16, 1982

Representatives from NRC, PP8L, and Teledyne met in
Bethesda, Maryland, to discuss Teledyne final report on
independent design review of the Susquehanna feedwater
system. (Summary issued September 24, 1982.)

Representatives from NRC and PP8 L met in Bethesda, Mary-
land, to discuss new information relevant to gas pipeline
near Susquehanna site. (Summary issued September 24, 1982.)

Letter from licensee concerning new information on gas
pipel ine..

Letter from licensee concerning License Condition C(18)(a),
NUREG-0803 Interim Operating Justification.

Letter from licensee concerning proposed Amendment 4 to
License NPF-14, regarding qualification of purge valves.

Letter from licensee concerning the small bore-pipe questions.

Letter from licensee concerning close out of findings and
observations (as-built reconcilation process).

Letter from licensee concerning emergency support facilities.
September 16, 1982 Letter from licensee concerning wetwell-to-drywell vacuum

breakers (VB) test program, phase IV test report.

September 16, 1982

September 16, 1982

Letter from licensee concerning response to questions on
gas pipeline.

Letter from licensee concerning License Condition C(18)(a),
additional information on pool swell submergence of
electrical penetrations and recombiner cables in the
wetwell.

September 16, 1982

September 23, 1982

September 24, 1982

September 24, 1982

September 24, 1982

Letter from licensee concerning Mark II containment
program load evaluation and acceptance criteria.

Letter from licensee concerning proposed Amendment 5 to
License NPF-14, regarding nearby facilities.
Letter from licensee concerning License Condition C(18)(a),
surveillance and mai ntenance program.

Letter from licensee concerning proposed Amendment 7 to
License NPF;14, regarding diesel surveillance.

Letter from licensee concerning proposed Amendment 8 to
License NPF-14, regarding emergency service water pump
timer settings.
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September 24,
d

1982 Letter from licensee transmitting the annual "Radiological.
Environmental Monitoring Report."

September 24, 1982 Letter from 1'icensee concerning proposed Amendment 6 to
License NPF-14, regarding PRA to cover the qualification
of equipment subjected to an SDV break environment.

September 26, 1982 Letter from licensee concerning reactor feed pump check
valve closure and feedwater line break.

September 27, 1982 Letter from licensee concerning requested amendments to
License NPF-14.

September 29, 1982 Letter from licensee concerning feedwater system check
valves.

September 29,

September 29,

September 30,

September 30,

1982

1982

1982

1982

Letter from licensee concerning diesel generator start time.

Representatives from NRC and PP8 L meet in Bethesda, Maryland
to discuss Susquehanna status.

Letter to licensee concerning review of process control
program for Susquehanna Unit l.
Letter to licensee concerning response to Teledyne final
report on the independent design review at Susquehanna
Unit l.

October 1, 1982

October 1, 1982

October 4, 1982

Letter from licensee concerning response to License Condi-
tion No. 28E (Modification of Automatic Oepressurization
System).

Letter from licensee concerning emergency support facilities.

Letter from licensee concerning findings and observation
of Teledyne's independent design review of the feedwater
system.

October 4, 1982

October 5, 1982

October 6, 1982

October 6, 1982

Letter to licensee transmitting Amendment No. 3 to License
NPF-14 changing the ESM pump timer settings and revising
the diesel surveillance requirement in Technical
Specifications.

Representatives from NRC and PP8 L meet in Allentown, Penn-
sylvania to discuss the station blackout test plan.

Letter from, licensee concerning proposed Amendment 9 to
License NPF-14 minimizing the possibility of equipment
damage resulting from high drywell temperature.

Letter from licensee concerning License Condition
No. C(18)(a), Surveillance and Maintenance Program.

Susquehanna SSER 4 A"7



October 8, 1982

October 14, 1982

October 15, 1982

Representatives from NRC and PP8L meet in Bethesda, Maryland
to discuss the status of PAL supplemental actions with
regard to reconciliation of as-built hanger designs.

Letter from licensee concerning independent design review
reconciliation sampling program.

Letter from licensee concerning revision to proposed
Amendment 9.

October 19, 1982 Letter. from licensee concerning proposed Amendment 10 to
License NPF-14 (revise Table 3.8. 4. 1-1).

October 19, 1982

October 20, 1982

Letter from licensee transmitting proposed Amendment 11
to License NPF-14 deleting Fire Zone 1-6A from Technical
Specification 3. 7. 6. 2 listing of sprinkler systems required
to be operable.

Letter from licensee concerning Revision 2 to proposed
Amendment 9 to License NPF-14.

October 22, 1982

October 22, 1982

October 22, 1982

October 25, 1982

October 25, 1982

Letter to licensee transmitting Amendment 4 to License
NPF-14 to change the isolation logic for the containment
instrument gas, reactor building closed cooling water,
and reactor building chilled'ater isolation valves.

Representatives from NRC, PP&L, and Teledyne meet in
Bethesda, Maryland to discuss the reconciliation sampling
program results on design of large pipe hangers. (Summary
issued October 29, 1982.)

Letter from licensee transmitting proposed Amendment 12 to
License NPF-14 to make corrections of an administrative
nature to Technical Specifications.

Letter .from licensee concerning proposed Amendment 13 to
License NPF-14, regarding a change to Condition 2.D,
Physical Security.

Letter from licensee transmitting Amendment 51 to operating
license application consisting of Revision M to the security
pl an.

October 25, 1982 Letter from licensee updating condition c(7) of License NPF-14.

October 27, 1982

October 27, 1982

October 29, 1982

Letter from licensee requesting change to Item 5 of
Section 3. 10.2. 1 of the Susquehanna Safety Evaluation Report,
Supplement 3.

Letter from licensee concerning reconcilation sampling program.

Letter from licensee concerning additional containment vent
and purge valve qualification information.
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October 29, 1982 Letter from licensee concerning revision to proposed
Amandment 4 to. License NPF-14.

November 1, 1982

November 1, 1982

Letter from licensee concerning intake entrainment and
impingement studies.

Letter from licensee transmitting a response to Humphrey
concerns.

November 4, 1982

November 4, 1982

November 5, 1982

November 8, 1982

Letter from licensee concerning condition c(23)(b), seismic
and dynamic qualification.

Letter from licensee concerning larger reconciliation.

Representatives from NRC and PP8L meet in Bethesda, Maryland,
to discuss emergency service water and diesel-generator
interactions with regard to ECCS criteria.

Letter from licensee concerning containment isolation check
valves.

November 8, 1982 Letter from licensee concerning additional information on ESW

system.
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APPENDIX K

REVIEW OF THE PRESERVICE INSPECTION
PROGRAM RELIEF REQUEST 0'14

K. 1 INTRODUCTION

This evaluation is Amendment 1 to the initial staff review reported in
Appendix H ("Review of the Preservice Inspection Program for Susquehanna
Unit 1") of Supplement 3 of NUREG-0776, In a letter dated August 17, 1982, the
licensee requested relief from another ASME Code preservice examination require-
ment that he determined to be impractical and provided a supporting technical
justification pursuant to 10 CFR 50.55a(a)(2)(i). The staff review of the infor-
mation in this letter is discussed in the following paragraphs.

K.2 EVALUATION OF RELIEF REQUEST

The licensee requested relief from specific preservice inspection requirements
because of limitations to the ultrasonic examination of certain recirculation
system pipe welds to which a corrosion-resistant cladding was applied in response
to NUREG-0313, Revision l. On the basis of the information submitted by the
licensee in a letter dated August 17, 1982 and the staff's review of the design,
geometry, and materials of construction of the components, the staff has deter-
mined that certain preservice requirements of ASME Code, Section XI, are imprac-
tical and imposing these requirements would result in hardships or unusual dif-
ficulties without a compensating increase in the level of quality and safety.
Therefore, pursuant to 10 CFR 50.55a(a)(2), the staff's conclusions that these
preservice requirements are impractical are justified as follows.

K. 2. 1 ASME Code Class 1 Recirculation S stem Pi e Welds Relief Re uest 814)

Code Re uirement

Examination Category BJ - Table IWB-2600, Item Number B4.5 - Section XI of'he
ASME Code, 1974 Edition to Summer 1975 Addenda requires that volumetric exami-
nation of 100K of the circumferential welds be performed completely as a pre-
service examination requirement before initial plant startup.

Section XI, Appendix III, Winter 1975 Addenda, requires that an angle-beam
examination of the weld and required volume (< t or 1 in., whichever is less)
be performed and that scanning be both normal and parallel to the weld.

Code Relief Re uest

Relief was requested from performing 100K of the Cede-required examination.
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Basis for Re vest

A complete ultrasonic examination using state-of-the-art ultrasonic techniques
cannot be performed in areas of the examination volume because of metallurgic
and geometric restraints. No alternative nondestructive examination (NDE)
methods are currently available to perform these inspections. The licensee hasidentified the piping system welds that are impractical to examine in Table K-1.

The licensee justifies the request for relief as follows:

(1) The preservice integrity of the subject welds and corrosion-resistant clad
area has been established by means of extensive inprocess NDE and satis-
faction of ASME Code, Section III requirements.

(2) The obstructed areas are on the recirculation riser pipe sides of the joint
where the use of corrosion-resistant cladding, conforming to NUREG-0313,
is the accepted method to minimize susceptibility to intergranular stress-
corrosion cracking.

(3) The heat-affected zone on the sweepolet/reducer side of the joint does not
conform to NUREG-0313 and requires future augmented inservice inspections.
This area can be examined from the fitting side of the joint and is, there-
fore, not obstructed by metallurgic or geometric restraints. A preservice
examination has been completed in this area.

(4) A complete examination of the weld and required volume on the riser side
of the joint has been performed by scanning 45 circumferentially (i.e.,parrallel with the weld).

(5) Visual examination of the weld during system pressure testing will be per-
'formed to detect evidence of leakage.

(6) The leak-detection-system design conforms to NUREG-0313.

(7) A complete preservice examination has been performed on weld VRR-B31-2-
FMB13. This weld can be routinely examined as a representative weld
during the inservice inspection program to ensure that the structural
integrity of the system is not compromised by unanticipated generic
degradation.

In addition to the examinations performed to date, the licensee has committed
to the following:

(2)

Pennsylvania Power 8 Light Company (PP8L) will continue to monitor state-
of-the-art techniques for'heir applicability to this inspection.

For inservice inspection purposes, the joints will be inspected by
automated ultrasonic techniques; that is, a track mechanism with ultra-
sonic scanning, capability will be mounted on the pipe for the riser-side
inspection. The ultrasonic cathode-ray-tube screen presentation will be
continuously recorded by means of videotape or other permanent method.
Subsequent scans will be compared with the original scan to determine the
relative change in status of the welds. Final equipment design for
greater accessibility is expected to be complete in January 1983.
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Staff Evaluation

The staff has determined that examination of the welds listed in Table K-1 to
the extent required by the Code is impractical because of the design of the
piping system and the limitations to the interpretation of ultrasonic examina-
tion results resulting from the metallurgic characteristics of the specific
welds. In addition to the radiography performed during fabrication, the
licensee performed supplemental radiography after the limitations to.ultrasonic
examinations were identified. The staff concludes that the limited Section XI
examinations, the volumetric examinations performed during fabrication, the
supplemental radiography, and the hydrostatic test demonstrate an acceptable
level of preservice structural integrity. The staff also finds the alternative
provisions proposed by the licensee to improve the ultrasonic examination during
inservice inspection acceptable.

K. 3 CONCLUSION

On the basis of the foregoing considerations, the staff has determined, pursuant
to 10 CFR 50.55a(a)(2), that certain preservice examinations required by Sec-
tion XI are impractical and that compliance with the requirements would result
in hardships or unusual difficulties without a compensating increase in the
level of quality and safety.

The technical evaluation has not identified any practical method by which the
existing Susquehanna Unit 1 can meet all the specific preservice inspection
requirements of Section XI of the ASME Code. To require exact compliance with
Section XI would delay the startup of the plant in order to redesign the recir-
culation system, obtain sufficient replacement components, install the new com-
ponents, and repeat the preservice examination of these components. Even after
the redesign effort, complete compliance with the preservice examination require-
ments probably could not be achieved. However, the as-built structural integrity
of the existing primary pressure boundary has already been established by the
construction code fabrication examinations.

'n the basis of its review and evaluation, the staff concludes 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),
the staff has allowed deviations 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.

K.4 REFERENCES

American Society of Mechanical Engineers, "Boiler and Pressure Vessel Code"
(ASME Code), Section III.

-—
, Section XI.

---, Section XI, Appendix III, Minter 1975 Addenda.

-—
, Section XI, 1974 Edition to Summer Addenda.
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U.S. Nuclear Regulatory Commission, NUREG-0313, "Technical Report on
Material Selection and Processing Guidelines for BMR Coolant Pressure
Boundary Piping," Revision 1, Oct. 1979.

---, 0776, "=Safety Evaluation Report Related to the Operation of Susquehanna
Steam Electric Station, Units 1 and 2," Supplement 3, July 1982.
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Table K-1 Piping System Welds that are impractical to examine

Configuration and
weld
identification
number

Scan
obstructed

Nature
of
obstruction

X of
scan
obstructed

Riser to swee piet

VRR-B31-1-FWA10 0', 70'can
from the
sweepolet
side

45 axial
scan from
riser side

Fitting
conf igurati on

Metallurgic
and geometric
conditions

100

0 scan
from the
riser side

Fitting-
to-pipe
transition

VRR-B31-1-FWA11 0', 70 scan
from the
sweepolet
side

Fitting
configuration

45'xial
scan from
the riser
side

Metallurgic
and geometric
conditions

100

VRR-831-1-FWA13

0 scan
from the
riser side

0', 70'can
from the
sweepolet
side

Fitting-
to-pipe
transition

Fitting
configuration

45 axial
scan from
the riser
side

Metallurgic
and geometric
conditions

100

See footnotes at end of table.
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Table K-1 (Continued)

Configuration and
weld
identification
number

Riser to swee olet cont.

VRR-B31-1-FWA13

VRR-B31-1-FWA14

Scan
obstructed

0'can
from the
riser side

0', 70'can
from the
sweepolet
side

45'xial
scan from
the riser
side

Nature
of
obstruction

Fitting-
to-pipe
transition

Fitting
configuration

k

Metallurgic
and geometric
conditions

X of
scan
obstructed

7

100b

'RR-B311-1-FWB10

0'can
from the
riser side

0', 70'can
from the
sweepolet
side

Fitting-
to-pipe
transition

Fitting
configuration "

45 axial
scan from
the riser
side

Metallurgic
and geometric
conditions

100

0'can
from the
riser side

Fitting-
to-pipe
transition

VRR-B31-1- FWB11 0'; 70'can
from the
sweepolet
side

Fitting
conf igurati on

45 axial
scan from
the riser
side

Metallurgic
and geometric
conditions

100

See footnotes at end of table.
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Table K-1 (Continued)

Configuration and
weld
identification
number

Scan
obstructed

Nature
of
obstruction

X of
scan
obstructed

Riser to swee piet (cont.)

VRR-831-.1" FWBll 0'ide
from the
riser side

Fitting-
to-pipe
transition

YRR-B31-1-FWB14 0 , 70 scan
from the
sweepolet
side

Fitting
configuration

45 axial
scan from
the riser
side

Metallurgic
and geometric
conditions

50

0 scan
from the
riser side

Fitting-
to-pipe
transition

Riser to reducer

VRR-B31-1-FWA12 45'xial
scan from
the riser
side

Metallurgic
and geometric
conditions

60

VRR-B31-2-FWB12

0'can
from the
riser side

45'xial
scan from
the riser
side

Fitting-
to-pipe
transition

Metallurgic
and geometric
conditions

60

0 scan
from the
riser side

Fitting-
to-pipe
transition

See footnotes at end of table.
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Table K-1 (Continued)

Configuration and
weld
identification
number

Scan
obstructed

Nature
of
obstruction

I of
scan
obstructed

Riser to nozzle safe ends

VRR-B31-1- FMA15

VRR-B31-1-FWA16

VRR-B31"1-FWA17

VRR-B31-1-FMA18

VRR-B31-1-FWA19

VRR-B31-2-FWB15

VRR-B31-2- FMB16

VRR-B31-2- FMB17

VRR-B31-2-FWB18

VRR-B31-2" FWB19

45 axial
scan from
the riser
side

45 axial
scan from
the riser
side

Outside-
diameter
contour

Inside-
diameter
geometry

8'xamination

completed. Numerous indications evaluated and attributed to inside-
diameter geometry. One indication unresolved.
Outside-diameter-contour conditions caused transducer contact difficulties making
indications unresolvable.
Examination completed; however, numerous indications required extensive evaluation
time.
Examination unresolvable, scanning toward the weld. Examination completed, scan-
ning away from the weld.

Indications too extensive,to evaluate for an area 3 in. back from the fitting-to-
pipe transition by 360'.
Outside-diameter-contour conditions cause a loss of transducer contact for 0.5 in.
by 360'.

Examination completed. Numerous indications evaluated and attributed to inside-
diameter geometry.
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