Docket No. 50-277

MEMORANDUM FOR: Gus C. Lainas, Assistant Director
for Operating Reactors
Division of Licensing

FROM: William V. Johnston, Assistant Director
Materials, Chemical and Environmental Technology
Division of Engineering

SUBJECT: REVIEW OF PEACH BOTTOM UNIT 2 JUSTIFICATION
FOR CONTINUED OPERATION (TACS #55606, #55576,
AND #55174)

The Philadelphia Electric Company (PECO) transmitted a report dated April 15,
1985 tor NRC review. The submittal provides a Justification for continued
operation of Peach Bottom Unit 2 following the completion of the current
outage. At NRC's request, PECO subritted additional information on May 14,
1985 regarding the disposition of nonconforming welds that were not replaced
durirg this outage.

The Materials Engineering Branch, Division of Ennineering, has reviewed this
information and has concluded that Peach Bottom Unit 2 can be safely returned

to full power operation. Our conclusion is based on the following considera-
tions.

(1) Except for seven welds, PECO has replaced all the nonconforming piping
in the recirculation, residua)l heat removal (RHR), RHR head spray,
reactor water cleanup and core spray systems in Peach Bottom Unit 2.
The piping replacement also includes two jet pump instrument seals
and ten recirculation inlet nozzle safe-ends and associated thermal
sleeves, which were found to be cracked during this outage. The
replacement piping material is low carbon (<0.02%) Type 316 stainless
steel, which is considered to be resistant to intergranular stress
corrosion cracking (1GSCC).

(2) The piping replacement was carried out in accordance with the pro-
visions in 10 CFR 50.%9 and the quidelines in Generic Letter 84-07
NRC Region | has closely monitored ihe piping replacement activities
including reviewing the procedures used in prping installation, welding
and preservice inspection, and is satisfied with a'l the piping replace-
ment activities. Region I's input regarding PECO's piping replacement s
attached

Contact W. Koo
x-28%89
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i i November 16, 1993
Docket No. 50-278 e '

Mr. George A. Hunger, Jr.
Director-Licensing, MC 52A-5
Philadelphia Electric Company
Nuclear Group Headquarters
Correspondence Control Desk

P. 0. Box No. 195

Wayne, Pennsylvania 19087-0195

Dear Mr. Hunger:

SUBJECT: CRACKING IN SEGMENT OF CORE SPRAY PIPING, PEACH BOTTOM ATOMIC POWER
STATION (PBAPS), UNIT 3 (TAC NO. M88098)

This letter responds to your November 5, 1993, and November 10, 1993, letters
in which you forwarded an evaluatior of a 3-inch crack you identified in a
segment of core spray piping located between the inlet nozzle and the vessel
shroud in PBAPS, Unit 3. Your submittals were in accordance with the actions
requested by IE Bulletin 80-13, "Cracking in Coie Spray Spargers." IE
Bulletin 80-13 requests that licensees submit an evaluation for NRR review and
approval prior to return to operation, if they identify cracking in the core
spray sparger system.

The NRR staff has reviewed your submittals and determined that your evaluation
is acceptable for the next cycle of operation for the following reasons (the
staff verbally approved your return to operations during a November 10, 1993
conference call):

1) Pipin grity is-expected mainta\n%g;igg:fizj;;;ditions
i ing loss-of-cool ent (LOCA}.™

2) In the event pip;RE integrity is lost, your analysis determined that
the sleeved piping arrangement will ensure that adequate core spray
flow is maintained to ensure that the requirements of 10 CFR 50.46

remain satisfied.

3) In the unlikely event the B core spray loop fails completely, a more
realistic analysis determined that adequate core cooling is assured
during a LOCA.

4) There is no safety concern with loose parts.

5) During the nference call to
repairing the the repair
method will be dete ffted to revise ygqur

submittal to expligd : 1d water je
0 maintain the a
¥ NRC’s review.'

r vessel
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Mr. George A. Hunger, Jr.

November 13, 1993

Should you have any questions please contact me at (301) 504-1422.

cc:

See next page

Sincerely,

At L

Stephen Dembek, Project Manager
Project Directorate [-2

Division of Reactor Projects - 1/11
Office of Nuclear Reactor Regulation



Mr. George A. Hunger, Jr.
Philadelphia Electric Company

cc:

J. W. Durham, Sr., Esquire

Sr. V.P. & General Counsel
Philadelphia Electric Company
2301 Market Street, $26-1
Philadelphia, Pennsylvania 19101

Philadelphia Electric Company

ATTN: Mr. D. B. Miller, Vice President
Peach Bottom Atomic Power Station
Route 1, Box 208

Delta, Pennsylvania 17314

Philadelphia Electric Company
ATTN: Regulatory Engineer, Al-2S
Peach Bottom Atomic Power Station
Route 1, Box 208

Delta, Pennsylvania 17314

Resident Inspector

U.S. Nuclear Regulatory Commission
Peach Bottom Atomic Power Station
P.O. Box 399

Delta, Pennsylvania 17314

Regional Administrator, Region I
U.S. Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, Pennsylvania 19406

Mr. Roland Fletcher
Department of Environment
201 West Preston Street
Baltimore, Maryland 21201

Carl D. Schaefer

External Operations - Nuclear
Delmarva Power & Light Company
P.0. Box 231

Wilmington, DE 19899

Peach Bottom Atomic Power Station,

Units 2 and 3

Mr. William P. Dornsife, Director

Bureau of Radiation Protection

Pennsylvania Department of
Environmental Resources

P. 0. Box 8469

Harrisburg, Pennsylvania 17105-8469

Board of Supervisors

Peach Bottom Township

R. D. #1

Delta, Pennsylvania 17314

Public Service Commission of Maryland
Engineering Division

ATIN: Chief Engineer

231 E. Baltimore Street

Baltimore, MD 21202-3486

Mr. Richard MclLean

Power Plant and Environmenta)
Review Division

Department of Natural Resources

B-3, Tawes State Office Building

Annapolis, Maryland 21401

Mr. John Doering, Chairman
Nuclear Review Board
Philadelphia Electric Company
955 Chesterbrook Bouievard
Mail Code 63C-5

Wayne, Pennsylvania 19087



Mr. George A. Hunger, Jr. -2 - November 16, 1993

Should you have any questions please contact me at (301) 504-1422.

Sincerely,

/8/

Stephen Dembek, Project Manager
Project Directorate [-2

Division of Reactor Projects - [/I1
Office of Nuclear Reactor Regulation

cc: See next page
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Station Bupport Department

_’ IEB 80-13

PECO EN ERGY PECC Energy Company

Nuclear Group Headquariers
965 Chesterviook Boulevard

Wayne, PA 19087.5891

October 9, 1998

Docket No. 50-278
License No. DPR-56

U.8. Nuclear Regulatory Commission
Attn: Document Control Center
Washington, DC 20555

Subject: Peach Bettor Atomic Power Station, Unit 3
Core Spray In-Vessel Piping

Relerences: 1) Letter irom G. A. Hunger, Jr. (PECO Energy) to U.S. Nuclear Regulatory
Commission dated November 5, 1933

2) Letter from G. A. Hunger, J. (PECO Energy) to U.8. Nuclear Regulatory
Commission dated November 10, 1993

3) Letter from S. Dembeck (NRC) to G. A. Hunger, Jr. (PECO Energy) dated
November 18, 1593

4) Letter from G, A, Hunger, Jr. (PECO Energy) 10 U.S. Nuclear Regulatory
Cummission dated December 8, 1993

5) Letter from G. A. Hunger, Jr. (PECO Energy) 1o U.S. Nuclear Pegulatory
Commission dated June 13, 1995

6) Letter from G. A. Hunger, Ji. (PECO Energy) to U.S. Nuclear Regulatory
Commission dated September 28, 1966

Dear Sir:

The purpose of this letter Is to identity PECO Energy's corrective actions associated with crack
indications identified in the Peach Bottom Atomic Power Staticn (PBAPS), Unit 3 Core Spray
(CS) system, cnd to request NRC approval to resume operation. This letter is submitted in
accordance with |E Bulletin 80-13, *Cracking In Core Spray Spargers,' which requests that

licensees submit an evaluation of crack indications for NRC approval, prior to returning to
operation.

_gerorToa0] 350
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October 9, 1995
Page 2

The PBAPS, Unit 3 CS system consists of four downcomers in the reactor vessel, two

downcomers per loop. In References 1 and 2, PECO Energy provided the NRC with detalls and
an evaluation of a crack indication on the *D* CS downcomer. This crack Indication was
Identified during refueling outage 3R09. NRC approval for one cycle of operation was provided
in Reference 3. Additional information was prcvided in Reference 4. In References & and 6,
PECQO Energy provided proposed actions associated with the crack indication on the *D*
downcomer. As stated in Reference 6, however, PECO Energy indicated that the proposed
actions would be reassessed If the visual examination 10 be conducted during 3R10 reveszled
cracking beyond what was projected.

Ouring the current refueling outage 3R10, visual examinations lderntified additional crack
indications on the *A* and "C* downcomers. Subsequently, ultrasonic (U.) examinations were
performed on all four CS downcomers. These examinations also identifled cracking on the *B*
downcomer. The cracks on all four downcomers are located on the outer sleeve of a cleeved-
pipe connection. Specific details of the UT examinations were discussed with the NRC during
an October 6, 1995 telephone call, and are included In the Attachment to this letter.

PECQ Energy wil be installing a repair damp on each of the four CS ¢owncomers. This repair
modificatic 7+ was reviewed in accorcance with 10 CFR 50.58. A previous revision of the
moaification package was reviewed by the NRC and documented in Inspection Repoit §0-
277/95-18 and 50-278/95-19.

Based on compietion of the modification, PECO Energy requests NRC approval to resurne
operation. Bacause the modification installs a paermanent repair for each of the Identifled cracks,
PECO Energy requests that approval not be limited tc a specific cycle of operation.

The Plant Operations Review Committee has reviewed this request. As indicated in previous
discussions, resoiution of this Issue Is critical path with respect to completing the cunent
refueling outage. Accordingly, your prompt response is appreciated.

If you have any questions please feel free to contact us.

G. A. Hunger, ?, Qirector

Licensing

Altachment

ce:  T.T. Mantin, Administrator, Region |, USNRC
W. L. Schmidt, USNRC Senior Resident Inspector, PBAPS
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Station Support Department
IEB 80-13

PECO E N E RGY PECO Energy Company

Nuclear Group Headquarters
965 Chesterbrook Boulevard
Wayne, PA 19087-5691

October 12, 1995

Docket No. 50-278
License No. DPR-56

U.8. Nuclear Regulatory Commission
Attn: Document Control Center

Washington, DC 20555

Subject: Peach Bottom Atomic Power Station, Unit 3
Core Spray In-Vessel Piping

References: 1)

2)

3)

4)

5)

6)

7)

Dear Sir:

Letter from G. A. Hunger, Jr. (PECO Energy) to U.S. Nuclear Regulatory
Commission dated November 6, 1993

Letter from G. A. Hunger, Jr. (PECO Energy) to U.S. Nuclear Regulatory
Commission dated November 10, 1993

Letter from S. Dembeck (NRC) to G. A. Hunger, Jr. (PECO Energy) dated
November 16, 1993

Letter from G. A. Hunger, Jr. (PECO Energy) to U.S. Nuclear Regulatory
Commission dated December 8, 1993

Letter from G. A. Hunger, Jr. (PECO Energy) to U.S. Nuclear Regulatory
Commission dated June 13, 1995

Letter from G. A. Hunger, Jr. (PECO Energy) to U.S. Nuclear Regulatory
Commission dated September 28, 1895

Letter from G. A. Hunger, Jr. (PECO Energy) to U.S. Nuclear Regulatory
Commission dated October 9, 1995

The purpose of this letter is to provide additional details in support of the NRC's review of PECO
Energy’'s corrective actions associated with crack indications identified in the Peach Bottom Atomic
Power Station (PBAPS), Unit 3 Core Spray (CS) system, and the NRC's verbal approval to return
to operation from refueling outage 3R10. The corrective actions, and PECO Energy's request for
NRC approval to resume operation were submitted in Reference 7. This request was made In
accordance with the requirements of IE Bulletin 80-13, *Core Spray Cracking* Additional
information associated with this issue was provided in References 1 through 6.
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Page 2

As stated In Reference 7, PECO Energy will be Installing a repalr clamp on each of the four CS$
downcomers. This work Is currently In progress, and will be completed prior to to

from the current refueling outage. This repair modification was reviewed in accordance
with 10 CFR 50.59. Attachment 1 to this letter Includes the 10 CFR 50.59 evaluation and the
supporting references. Attachment 2 to this letter provides PECO Energy’s response to the NRC's
request for additional information.

Based on completion of the modification, the NRC granted verbal approval to raturn to operation
from the current refueling outage. Because the modification installs a permanent repair for each
of the identified cracks, the approval was not limited to a specific cycle of operation; however,
PFCO Energy will continue to visually examine the Core Spray piping In accordance with the
guidance In |IE Bulletin 80-13. These examinations will continue to monitor the condition of welds
and piping material that are not repaired as a result of the installation of the four clamps.

if you have any questions please feel free to contact us.

é.d.bém&u.gm

G. A Hunger, Jr., Director
Licensing

Attachments

ce: T. T. Martin, Administrator, Reglon |, USNRC
W. L Schmidt, USNRC Senior Resident Inspector, PBAPS



Peach Bottom, Unit 3
10CFR50.59 Review, Rev. 1
Modification P00335

Page 1 of 13

10CFR50.59 REVIEW for MODIFICATION P00335
INSTALLATION of CORE SPRAY LINE DOWNCOMER CLAMPS
in Peach Bottom Atumic Power Station Unit 3

I. SUBJECT

This 10CFR50.59 Review addresses the modification to repair of core spray line

downcomers at the 7.5 degree, 172.5 degree, 187.5 degree and 352.5 degree
shroud penetration locations.

During Peach Bottom Unit 3 1993 refueling outage 3R09 inspections performed
in response to USNRC IE Bulletin No. 80-13, identified a crack indication on
the 172.5 degree core spray line downcomer. Additional crack indications were
found during the 1995 refueling outage 3R10 on the 7.5, 187.5 and 352.5
degree downcomers. The crack indications are located in the vertical section
(downcomer) of the core spray line outside the shroud but inside the Reactor
Pressure Vessel (RPV) where the downcomer pipe is connected to a welded
sleeve. The indications run circumferentially in the Heat Affected Zone (HAZ)
of the pipe sleeve where the sleeve is welded to the downcomer line. The
location of the indications are shown in Figure 1. Ultrasonic inspection of the
cracks have characterized the indications as follows:

[ DOWNCOMER | CORE SPRAY | CRACK LENGTH |
LOOP (APPROX. DEG.)*

A(AZ3513") A 180

B (AZ735Y) B 128

C (AZT87.37) A 280

D (AZT72.5%) B 250

* Not coniinuous, summation of total crack Tengths.

A repair by modification was designed that addresses the identified crack
indications (below weld 1, Figure 1) on the 7.5 degree, 172.5 degree, 187.5
d~ ¢ and 352.5 degree azimuths, The repair at 172.5 degree azimuth also
envelops welds 2, 3 & 4 of Figure 1. The additional design features for the
172.5 azimuth clamp were included prior to 3R10 in vessel inspections to
envelop weld locations associated with the downcomer repair on a contigency
basis.

The function of the modification is to ensure the structural integrity of the Core




Peach Bottom, Unit 3
10CFRS50.59 Review, Rev. 1
Modification P00335
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Spray (CS) downcomer even if the identified defects in the HAZ below weld 1
were to grow to the full circumference of the sleeve. Additionally, for the 'D’
downcomer the repair assures structural integrity with cracks at weld locations
2, 3 and 4. The modification adds a two clamp design at the 'D' downcomer
and a one clamp designs at the "A’, "B’ and 'C’ downcomers in the area where
the downcomer joint to the shroud inlet is located. The repairs are shown
conceptually in Figure 2 (172.5 degree) and Figure 3 (7.5, 187.5 and 352.5
degree). The upper clamp bears on the top of the sleeve that attaches the core
spray downcomer to the core spray sparger inlet pipe. A rod locates and
supports the lower clamp from the upper. The lower clamp is centered over the
inlet pipe to elbow weld joint. A U-bolt that attaches to the upper clamp
provides axial restraint between the sleeve and elbow, spanning the crack
location(s). The proposed modification is designed so as not to interfere with the
potential shroud stabilizer installation or with normal reactor servicing activities.

The proposed change is permanent. The change is designed for a 40 year plant
life, using the ASME Boiler and Pressure Vessel Code, Subsection NG (1989
Edition) as a guide for design and analysis. Repair clamp hardware is classified
as safety-related, and is designed to current accepted standards. Therefore, it can
withstand the same design bases loads as the current core spray line downcomer
under normal and abnormal operating conditions. The installation of this
hardware will not affect (degrade) other RPV internals.

This review demonstrates that the clamps can be installed without impacting
previously evaluated conditions in the UFSAR, and their installation has no
impact on the bases of the Technical Specification and does not involve any
unreviewed safety question.

II. DETERMINATION

1. Does the activity involve a Technical Specifications change or other Facility
Operating License amendment?

No. The clamp repairs ensure the integrity of cach core spray downcomer
inside the RPV. There is no unacceptable effect to any ECCS system.
Current Technical Specifications (CTS) 3.5.A.1.b require an operable
flowpath of taking suction from the suppression pool and transfering the water
to the spray sparger in the RPV. The leakage assumed with the various 360°
through-wall cracks in the downcomers does not render the flowpath
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inoperable, since the core spray pumps are still capable of delivering design
basis flow. Therefore, a change to the existing Technical Specifications or
Improved Technical Specification is not required. Technical Specification

sections 1.1, 2.1, 3.2, 3/4.5.A, 3/4.5.C, 3/4.5.D, 3/4.5.F and 3/4.5.F and

Improved Technical Specifications section 3.5.1 were reviewed in making this
determination.

2. Does the activity make changes to the facility as described in the SAR?

Yes. Although installation of the repair clamps does not involve a change in
the manner in which the core spray line responds to design basis loadings,
and the repairs evaluated under this 50.59 are not discussed in the SAR, the
estimated leakage from the Core Spray piping in the vessel exceeds the
original design allowable for the “B” loop. Therefore, installation of the
clamp repair constitutes a change to the facility as described in the SAR.

The function of the modification is to ensure the structural integrity of the CS
downcomer even if the reported defects were to grow to the full
circumference of the weld #1 heat affected zone of the sleeve. The
modification will also ensures the structural integrity of the 'D’ downcomer in
the event additional cracking (full circumferential) develops at weld locations
2 through 4 of Figure 1. The repair clamps the area where the core spray
downcomer and the core spray sparger inlet pipe join. The repairs are shown
conceptually in Figures 2 and 3. The upper clamp mechanically grips the
downcomer, and bears on the top of the sleeve that attaches the downcomer to
the core spray sparger inlet pipe. A rod is used to support and locate the
lower clamp from the upper. The lower clamp is centered over the inlet pipe
to inlet elbow weld joint. A U-bolt that attaches to the upper clamp provides
axial restraint between the downcomer joint collar and the riser elbow,

spanning the crack location(s). No other modification to the CS piping will
be required.

The maximum leakage evaluated for the "B’ loop of core spray (343 GPM)
exceeds the original design allowable of 100 GPM. However, the leakage
margin evaluation is well with in margins established by the SAFER/GESTR-
LOCA analysis. The maximum leakage evaluated for the 'A’ loop is 78
GPM which is within the original design margins.

UFSAR Sections 3.0, 6.0, 6.5 and 14.6 were reviewed in making this
determination.



Peach Bottom, Unit 3
J ' 10CFRS0.59 Review, Rev. 1
Modification P00335

Page 4 of 13

3. Coes the activity make changes to procedures as described in the SAR?

No. The modification does not change any reactor or system operation, does
not involve any new mode of operation, and does not involve any change to
sequence of events. Therefore, the review of the UFSAR Sections 3.0, 6.0,
6.5 and 14.6 determined that the modification will not require a change to a
procedure in the UFSAR.

4. Does the activity involve tests or experiments not described in the SAR?

No. The modification involves the ins.allation of clamp hardware on the core
spray downcomer. No tests or experiments are required to validate the clamp
design. Therefore, the review of the UFSAR Sections 3.0, 6.0, 6.5 and 14.6
determined that the modification will not require a change to the UFSAR.

Since the answer to question 2 is "Yes', u safety evaluation is required.

III. SAFETY EVALUATION
A. Those accidents potentially negatively impacted by this change include:

ECCS-LOCA,

UFSAR Chapter 14 Transients
LOCA-Radioiogical,

Mair Steamline Break (MSLB)
Earthquake.

Vs s

In all cases, installing the core spray downcomer clamps has no or negligible
effect on these plant safety analyses.

1. May the possibility uf occurrence of an accident previously evaluated in
the SAR be increased?

No. Plant systems and components will be capable of performing their
intended functions with the clamps installed. The passibility of
occurrence of an accident previously identified in UFSAR Section 14.6 is
not increased. Clamp installations will not adversely affect any Code
requirements imposed on the core spray system. The possibility of
component failure is not increased. If the cracks propagate to 360
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degrees, the separate portions of the downcomer are captured and thus
there will be no possibility of loose parts resulting from the failure. The
modification design incorporates provisions (i.e. crimping assembly bolts)
to ensure the clamp hardware does not come loose and thus preventing
any loose parts concerns.

May the consequences of an accident previously evaluated in the SAR be
increased?

No. Systems and components used to mitigate the (radiological)
consequences of the accidents in the UFSAR are not degraded by this
modification. All of the events in the Peach Bottom UFSAR were
examined to determine if the consequences of any of these events is
increased by the installation of the repair clamps. Consequences (i.e.,
radiological dose) associated with the design basis accidents are evaluated
in the UFSAR. The existing core spray downcomer and repair clamps
do not function to mitigate the consequences of any UFSAR event except
the design basis LOCA event. No UFSAR dose calculation will be
impacted by this vhange. For the design basis LOCA event discussed in
the UFSAR, the core spra; line and downcomer provide the flow path
inside iie RPV for the ECCS flow to the core spray spargers,
Maintaining this flow path is required to ensure that core cooling
capability is maintained following the design basis LOCA. This repair
design, through its restraint of the joint, ensures the integrity of the core
spray downcomer, with a 360 degree through wall crack in the pipe
sleeve, under DBA conditions. The modification will also ensure the
structural integrity ¢f the 'D’ downcomer in the event additional full

circumferential cracking develops at weld locations 2 through 4 of Figure
1.

An assessment of the leakage through the crack in the downcomer
coupling sleeve was performed to confirm that this leakage has no
significant effect on the existing ECCS analyses. The cumulative leakage
for the “A™ and “B" core spray loops following clamp installation are 78
GPM and 343 GPM respectively. The greater leakage value for the 'B’
loop is based on addition circumferential cracks may be allowed at the
downcomer/sparger inlet pipe joint with the 'D’ downcomer clamp
installed. These leakage rates are within the mazgins allowed for the
core spray injection under the SAFER/GESTR-LOCA analysis.

The SAFER/GESTR-LOCA analysis demonstrated that 5,000 GPM @
105 psig (with an associated run out flow of 6,250 GPM @ 0 psig) of
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core spray flow is sufficient to maintain adequate core cooling. Existing
sysiem requirements maintain a pump supply flow of 6,250 GPM @ 105
psig with an associated runout flow of 7,825 GPM at 0 psig per loop.
Therefore, the estimated cumulative leakage for each loop remains within
the established margins for ECCS-LOCA requirements.

Variations in piping stresses associated with the additional weight of the
repair hardware and with multiple downcomer cracking has been
evaluated in references 1 and 2, and found acceptable.

Radiological consequences of the previously identified accidents are not
increased. Therefore, it is concluded that the repair clamp installations

ensure that the consequences of a design basis LOCA will not be
increased.

The repair clamps impose a negligible change to the plant operating
conditions, and thus, the ECCS-LOCA and transient analysis remain
valid.

May the possibility of an accident of a different type than any previously
evaluated in the SAR be created?

No. The clamps are designed to the structural criteria specified in the
UFSAR. All of the loads and load combinations specified in the SAR
relevant to the core spray line have been evaluated and are within design
allowables. The clamps do not add any new operational/failure mode or
create any new challenge to safety related equipment or other equipment
whose failure could cause a new type of accident.

The components important to safety which are impacted by the
modification are the core spray system and RPV internals,

May the probability of occurrence of a malfunction of equipment
“Important to Safety” previously evaluated in the SAR be increased?

No. The clamp is designed and constructed as a safety related
component. No adverse equipment interactions will be created by
installing the clamps. Therefore, the probability of an equipment
malfunction is not increased.
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The design of the modification assumes the present cracks will grow to
360 degrees through wall. The modification will also ensure the
structural integrity of the "D’ downcomer in the event additional full
circumferential cracking develops at weld locations 2 through 4 of Figure
1. The installation of the downcomer repairs will limit the separation
between the downcomer and inlet pipe to 0.054 inch. This maximum
separation results from the temporary cooling of the CS riser relative to
the newly installed U-bolt. It is conservatively assumed that the U-bolt is
still at 550 degrees F when the downcomer is cooled to 310 degrees F,
average temperature, by the injected water from the torus (240 degree F
temperature difference). After a few minutes of post LOCA core spray
system injection, the riser pipe and U-bolt temperatures will be in
equilibrium. However, due to postulated displacement of a loose spool
piece of pipe in the multiple crack scenario ("D’ downcomer), the total
width of the cracks will remain at .054 inch. For the "A’, 'B’ and 'C’
downcomers, the crack width will close to approximately .005 inch.

Analysis performed under reference 2 have confirmed that installation of

the clamps does not impact previous repairs performed on the 120° and
240° azimuth T-Boxes.

May the consequences of a malfunction of equipment “Impontant to
Safety” previously evaluated in the SAR be increased?

No. The installation of the clamps ensures that each core spray line, even
if cracked, will perform its safety function to ensure adequate core
cooling (protect the fuel) by limiting separation between the downcomer
and sparger inlet pipe. The clamps perform a passive function that does
not interfere with any equipment that is used to mitigate any abnormal
operating occurrence or the radiological consequences of a malfunction
described in the UFSAR. Thus, the consequences of a malfunction of
equipment important to safety is not increased.

The cumulative leakage from each core spray loop will not prohibit the
loops from providing adequate core cooling during a design basis LOCA.
The cumulative leakage values of 78 GPM for loop “A" and 343 GPM
for loop “B” are within the 1250 GPM flow margin established for each
core spray loop in the SAFER/GESTR-LOCA analysis.

May the possibility of a different type of malfunction of equipment

\ .
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“Important to Safety” other than any previously evaluated in the SAR be
created?

No. All equipment assumed to operate in the transient analysis, and the
safety related structures, systems and components will not be adversely
affected by the clamps. All components interacting with the clamps will
perform their intended functions of ensuring adequate core cooling to
protect the fuel. The clamps do not increase challenges to or create any
new challenge to equipment. The clamp does not create any new
sequence of events that lead to a new type of malfunction. Therefore,
the possibility of a different type of component malfunction than
evaluated in the UFSAR is not created.

List the Technical Specifications Bases reviewed for potential reduction
in the margin of safety.

The applicable Technical Specification Bases reviewed were 1.1, 2.1,
3.0,3.5.A,3.5B,3.5.C, 3.5.D, 3.5.E and 3.5.F, and Improved
Technical Specifications bases 3.5. These bases do not contain any
margin of safety that is affected by Modification P00335.

1. Is the margin of safety as defined in the Bases of any Technical
Specification reduced?

No. The Technical Specifications and their Bases are not affected by the
installation of the clamps. No safety analysis referenced in a Bases will
change. Therefore, the installation of the clamps will not affect the
margin of safety of any Technical Specification Bases.

CONCLUSION

This evaluation has investigated the installation of clamps on the core
spray lines at PBAPS. The plant licensing bases have been reviewed.
This review demonstrates that clamps can be installed (1) without an
increase in the probability or consequences of an accident or malfunction
previously evaluated, (2) without creating the possibility of an accident or
malfunction of a new or different kind from any previously evaluated and
(3) and without reducing the margin of safety in the bases of a Technical
Specification. Therefore, installation of the core spray line clamps does
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not involve any unreviewed safety question.
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SECTION A-A ™
LOWER CLAMP, SHROUD AND RPY TO ENGAGE ELBOW

Figure 2. CSS Riser Repair Concept
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U-Bolt Stresses

~771-99-0205 REV 2 |
DRF B11-00642
SHEET 5 |

Service Level Calculated Stress Intensity | Allowable Stress (ksi)
(ksi)
Normal/Upset (Primary 23 Sm= 203
Membrane)
Normal/Upset (Primary 587 1.55m = 44.2
Membrane + Primary
Bending)
Normal/Upset (Secondary) | 2.5 3Sm = 88 4
Service Level C - Pm 25 1.55m = 44.2
Pm « Pb 5.37 2.255m = 66.4
Service Level D Pm /Pm+ | 2.5/5.87 Sy=327/7Su=620
Pb
Max. Curnulative Usape 0.0 1.0
Fastener Stresses
Service Level Category Calculated Stress | Allowable Stress (ksi)
Intensity (ksi)
Normal/Upset (Primary Shank or Threads | 22.37 9Sy =294
Membrane + Secondary Thread Shear 6.43 68y =19.6
Membrane including Bearing 7.66 2.78y = 41.72
Preload)
Normal/Upset (Primary Shank or Threads 2237 1.8y =392
Membrane and Bending +
Secondary Membrane and
Bending)
Service Level C - Primary L-bolt-elbow 2237 1L.55m=2al
Membrane contact
Service Level C - Primary 237 2.235m = 66.~
Membrane + Primary
Bending
Service Level D Pm 22.37 Sy =327
Max. Cumulative Usage 001 | 1.0

| 10998

uw
0

ADS3NI ¥INN 39 WIZE:20

S€, £




EVEIT VT
DRF B11-00642 |
l SHEET 2 ,

1. INTRODUCTION
1. Background

1.1 Core Sprav Sparger Downcomer Welds. Each CSS (upper and lower) includes
two 6 NPS schedule 40 inlet pipes which penetrate the shroud. An elbow and
vertical pipe spool are connected to these inlet pipes outside the shroud; the
assembly of this elbow and the vertical pipe spool will be referred to as the CSS
downcomer. The core spray lines (CSL) connect to the CSS downcomer pipes at
the approximate elevation of the top of the shroud. The field welded connections
between the CSL downcomer and the CSS downcomer pipe is shown at zone B-16,
sheet 1 on reactor assembly drawing 2.1.f. The semi-circular CSL is a 304 stainless
steel piping run internal to the reactor. Its purpose is to carry the core spray
system flow from the core spray nozzle thermal sleeve (located at 472 inches
elevation above vessel zero, N5A at 120°, N5B at 240°, see 2.1.2 and 2.1.f) to two of
the CSS downcomers. The 6-inch CSL laterals are welded to an 7.93 inch outside
diameter T-box as shown on 2.1.d. The CSL T-box connection with the core spra:
nozzle thermal sleeve is a reactor assembly weld as shown on sheet 1, zone B-15.
Each horizontal section of the CSL is supported from the vessel wall by a CSL
bracker (158B8353P001) which is welded to the vessel 20 inches from the nozzle,
and a CSL clamp (see 136B1908P00] and sheet 4 of 2.1.a), located at 13, 165",
195°, and 345",

1.2 CSS Downcomer Modification. During the Peach Bottom Unit 3 1998

refueling outage and inspections done in response to IE Bulletin 80-18,
circumnferential IGSCC defects were found on one of the CSS downcomer
connections at 172.5°, adjacent to the upper horizontal weld to the vertical
downcomer pipe, see Figure 3-1. In the 1995 refueling outage. cracks were also
found in the 7.5 deg., 187.5 deg and 852.5 deg. downcomer pipes. The cracks varv
in length from a minimum of 7.5 inches to 17.5 inches are in the weld heat
affected zone base material. on the connector sleeve, about 1/4 inch from the
weld. A repair (by modification) is designed that addresses the identified cracking
in the heat affected zone in the pipe sleeve of the downcomer sleeve,/spigot joint.
including potential additional cracking in the spigot/sleeve and elbow area for the
172.5 deg. azimuth downcomer.

1.3 Modification Repair. The modification repair of the CSS downcomer (172.5
deg.) includes an external clamp assembly which will be mechanically attached to
the CSS downcomer at the defect area. The clamp is placed on the CSL
downcomer above the junction with the CSS downcomer pipe and extends below
the connector, as shown in Figure 1. A lower clamp is placed at the location of the
pipe to lower elbow weld. This clamp encircles 360 degrees degrees of the weld.

| 10995
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The upper clamp is joined by a U-bolt to the elbow to provide vertical structural
continuity across the defect area. For the 7.5 deg., 187.5 deg. and 852.5

|

‘leg. azimuths, a similar simplified modification repair is used. This repair
| employes an upper clamp without the extension below the connector and a half

clamp at the lower weld. The remainder of the repair is identical to the 172.5 deg.
clamp.

1.2 Purpose

This report ransmits the results of the design stress analysis which assesses the
effects of the core sprav svstem operational cycles and shroud stabilizer effects on
the modification hardware. Also included are the results of a core sprav system
leakage analysis. The analysis is contained in Design Record File (DRF) B11.00642.

2. SUMMARY AND CONCLUSIONS
2.1  Scope

This report covers only the modification hardware and localized stresses, if anyv,
imposed on the core spray line. For the purposes of this analysis, the structural
integrity at weld locations other than the crack location is considered to be
complete. At the crack location, crack propagation to 360 degrees is considered
for both stress and leakage evaluation.

2.2  ASME III Code Compliance’s

The clamp stresses satisfy the requirements of the ASME Code, Section U1, Sub-
section NG. A summary of the results obtained by solution of Sub-section NG
equations for all significant locations is contained in Appendix A of the stress
analysis located in DRF B11-00642 for both clamp designs and contained heren as
Appendix A. The stresses reported herein are the maxima for each classification.

The U-Bolt section stresses are evaluated to the requirements of paragraph
NG3222 for both repair designs The preload imposed on the U-bolt at installarion
is greater than the cyclical loadings and as a result, the maximum usage factor for
the U-bolt is 0. The maximum primary plus bending stress is 5,370 psi compared
to an allowable stress of 44175 psi and occurs in the curved section of the bolt.

Threaded fastener stresses are evaluated to the requirements of paragraph
NG3232. The maximum primary membrane plus secondary membrane including
preload is 22,370 psi compared to an allowable of 29,400 psi and occurrs in the

| cross sectional area of the 1 inch bolt. The preload imposed on the bolting
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exceeds the cyclical loadings and as a result, the fastener maximum fatigue usage

is .001.

Although the LOCA event is considered a Service Level C condition. Service Level
Aand B allowables are easilv met for all load conditions as shown in the

Appendix.

Evaluation of possible leakage is based on the assumption that the identified crack
propagates to 360 degrees with another potential crack existing also for 860
degrees within the connector region for the 172.5 degree location. Upon the
activation of the core spray syitem, the core spray line is assumed to contract to
the extent that a total .054 inch crack width will be present, Due to possible mis-
alignment of the isolated pipe segment preventing crack closure upon
temperature equilibrium, the gap is assumed to remain constant. At the
remaining downcomer locations, the cracks are assumed to be no larger than .005
inch. The normal system leakage through the CSL vent when added to the
connector region crack leakage amounts to 343 gpm for the “A” loop and 78 GPM
for the “B" loop in the steady state condition.
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Upper Clamp Stresses(172.5 degrees)

Service Level Calculated Stress Intensity | Allowable Stress (ksi)

(ksi)
Normal/Upset (Primary 2.2 Sme=173
Membrane)
Normal/Upset (Primary 2.9 1.5Sm = 26.25
Membrane + Primary
Bending)
Normal/Upset (Secondary) 428 38m =525
Service Level C-Pm 2.4 1.55m = 26,25

Pm + Pb 3.1 2.258m = 39,37
Service LevelD Pm / Pm + 4.7/5.8 Sve30/.75u =73
Pb
Max. Cumulatve Usage 31 1.0
Flowrates

System Operation ! Flowrate (gpm) w/leakage | Required Flowrate

(based on 6250 GPM (gpm)

Design Flow)
LOCA | §907 5000
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1.0 INTRODUCTION

|

|

|
1.1 Background ;
Peach Bottom Atomic Power Station Unit 8 has ‘two Core Spray Lines (CSL) which
enter the reactor precsure vessel (RPV) at the 120 degree and 240 degree azimuth
locations. A sct of two 316L Stainless Steel (SS) reinforcement brackets were
previously added to connect the T-box to the CSL pipes to prevent pipe
separation from the T-box. This connection is made by applying fillet welds on
both sides of the brackets. In addition, the CSL joint near the shroud penetration
is assumed to be cracked (as discussed in the assumptions below), the bracket
(Modification P00385) shall be added to the 7.5, 172.5, 187.5 and $32.5 degree
CSL downcomer (4 locations total) to provide reinforcement at the location of the
downcomer weld joint connection. This modification is a bolted design utilizing
clamps which atiach to the CSL. 5

1.2 Purpose

This report transmits the results of the design stress analysis which assesses the
effects of the new brackets (Modification P00385) on the existing modified CSL
and brackews. The purpose of the analysis is to demonstrate the seismic structural
adequacy of the CSL and reinforcement brackets at Peach Bottom Unit 8. The
analysis is contained in. Design Record Files (DRF) B13-01752 and B11-00642.

This revision incorporates the relative seismic displacement (design earthquake)
at the shroud penetration to be 0.400 inches. The total number of equivalent
cycles is 50 cycles.

2.0 ASSUMPTIONS
The following assumptions were used in the CSL structural analysis:

1. The CSL downcomer sleeve/spigot asiembly near the shroud penetration is
assurmned to have a 360° through wall crack. No credit is taken for any remaining
ligament at the postulated crack location.

2. The connection at the four repair joints, which includes the CSL downcomer
sleeve /spigot assembly and the repair bracket, is assumed 1o have a moment
carrying capability cquivalent to 10% of the original moment of inertia for an
eight inch length of the core spray pipe above the short radius elbow near the
shroud,
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9. Fifty stress cycles is assumed for the seismic eyent,
4. Displacements associated with the core shrou:d stabilizers installed are utilized.

5. The fatigue usage includes the thermal effects due to both the uncracked and
cracked CSL configurations. This is conservative because, the tnermal case is
counted twice in the fatigue analysis, plus the thermal stresses for the uncracked
configuraton are much less than the siresses for the cracked configuration.

6. The CSL is analyzed consistent with the requirements of Class 1 pipe per ASME
III Subsection NB-3600. This includes the stress indices per NB-8600.

3.0 MODEL DESCRIPTION

A finite element model of the CSL was created which included the CSL pipe from
the thermal sleeve at the RPV nozzle 1o the CSL supports near the shroud
penetration. The model includes the reinforcement bracket at the T-box
connection and the elbows to the penetration sleeve, but excludes the penetration
sleeve. The joint at the U-bolt clamps were approximated by assuming the
moment of inertia at lower pipe element to 10% of the original moment of inertia.

Figure 1A shows a sketch of the model, Beam elements were used for the CSL
pipe, thin shell elements were used to model the T-box, reinforcement brackets at
the T-box and a portion of the pipe near the T-box. Boundary elements were used
to simulate the CSL pipe supports.

4.0  LOAD CASES

Thirteen different cases were analyzed and are listed in Table 1.
5.0 SUMMARY AND CONCLUSIONS

5.1  ASME III Code Compliance

The brackets and the piping attachment stresses are analyzed according to NB-
3200 requirements. The results are tabulated in Appendix A-] and A-2. The T-
box had the maximum stresses which are briefly summarized as follows. The
maximum fatgue usage factor is 0.324. This is at the T-box bracket fillet weld to
the pipe. The main contribution to the fatigue usage is due to combination of
OBEl and OBED. The maximum primary stress is the Service Level B condition,
The primary-membrane-stress-plus-primary-bending-stress is 21,100 psi. The stress
is within the allowable limit of 25,500 psi. The maximum stress for Service Level D
is 28,500 psi (maximurm local stress)as compared to 3 Sm=51,000 psi. The analysis
also assumes SSE is twice OBE, which is conservative. A conservative stress
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i s
concentration value of 4.0, which includes a 1.2 factor for bending components
and 3.33 for peak stresses is used for the fatigue analyuil.

In the analysis it was assumed that there are 50 cycles with total separation betwee.
T-box and core spray pipes.

This analysis simulates the cracked condition equivalent to 10% moment of inertia

exist for 8 inches length of the core spray pipe above the short elbow near the
shroud.

The CSL pipe stresses satisfy the requirements of Article NB-3600 of ASME Section
IlI. A summary of the resules obtained by the solution of Subarticle NB-3630
equations for all significant joints in the piping system is contained in Appendix D
of the analysis located in the referenced DRF's, and contained herein as Appendix
A-3. The maximum primary stress ratio is the primary membrane stress for the
Service Level B condition. The stress value for Service Level B is 5,952 pui as
compared to the allowable stress of 25,500 psi. The maximum thermal expansion
stress (Equaton 12) for pipe element per NB-8600 is 20,902 psi with a stress ratio
of 0.41. The maximum Equation 18 stress is 5,486 psi. The maximum fatigue
usage factor is 0.001. The piping model at the sleeve crack cause. moment relief
at the joints. The analysis model assumes that 10% moment of inertia at the sleeve
is existing. This assumption is considered reasonable because the both of OBED
and OBEI can cause loads on the elbows and the T-bex brackets.

52  Conclusions

The results of the siress analysis show. that the core spray line with the repair
brackets is structurally adequate to withstand the operating load conditions.
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Note ; All cases assume the CSl;pipe is cracked at the bolted clamp locations.

DRF B11-00642
SHEET § l
Table 1. Analysis Cases
RUN # | Load Types | Case | Condition | T-box both
ends
separation
1 Thermal ] | Normal NO !
2 Thermal 2 | Normal YES |
3 Weight 1 | Normal YES
4 OBEIX 1 _|Sraticg YES
5 OBEIY 2 | Staticg YES !
6 OBE1Z 3 | Staticg YES i
7 OBED-X 1 | Static YES |
8 OBED-Z 3 | Static YES i
9 LOCAY 1 | Static YES |
DISP i
10 OBED-X 1__| Static NO v
11 OBED-Z 3 | Static NO
12 OBEI-X 1 | Response YES
spectrum |
13 | OBEI-Z 3 | Response YES :
| spectrum ?

Downcomer SLEEVE (SPLeT AsSEmBlY
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A-l:  T-box Bracket Stresses per NB-3200

Service Leve!

Calculated Stress Intensity

Allowable Stress (ksi)

(ksi)
Normal/Upsct (Primary) 21.1 1.55m = 25 5
Normal/Upset (Primary + | 35.7 3.08m = 51.0
Sec. excluding thermal
benditg)
Normal/Upset (Primary + 54.6 N/A
Secondary)
Service Level C 21.1 2.255m = 35,235
Semice Level D 38.5 3.08m = 51.0
Max. Cumulative Usage 0.324 1.0

A-2: Pipe Elements to T-box Bracket per NB-3200

Service Level Calculated Stress Intensity | Allowuble Stress (ksi)
(ksi)

Normal/Ubpset (Primarv) 17.5* 1.5Sm =253
Normal/Upset (Primary + 25.5 3.0Sm=510
Sec. excluding thermal
bending)
Normal/Upset (Primary + 55,0 N/A
Secondary)
Senice Level C 17.5 2.255m = 3823
Senvice Level D 23.0 3.08Sm=3510
Max. Cumulative Usage 0021 1.0

*Element local stress - the average strass across the saction is 15.1 ksi<25.$ ksi.

A-3' Pipe, Elbows and Components per NB-3600

Scrvice Level | Calculated Stress Intensity | Allowable Stress (ksi)
| (ksi)

Normal/Upset (Primary) | 6.0 15Sm=233
Normal/Upset (Primary + 3.5 30Sm=31.0
Sce. excluding thermal
bending)
Normal/Upset (Primary = | 63.] N’A
Sccondary)
Service Level C 6.0 2.258m = 38.28
S¢rvice Level D 12,0 30Sm=310
Max. Cumulamve Usage t0.001 {10
Thermal Exo. (Eg. 12) | 209 | 5.08m=3]0
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Question #1

Provide the development of the loads during normal operation and postulated accident
conditions that were used to establish the structural integrity of the Core Spray Line (CSL)
clamp design at Peach Bottom Atomic Power Station (PBAPS) Unit 3.

Responge

The loads applied to the finite element model (FEM) were obtained from the analysis of the
core spray pipe. The core spray model Is provided in Figure 1A of GENE-771-88-0295, Rev.
2. The CSL was modeled In conjunction with the core spray nozzle thermal sleeve, the T-
box, and the reinforcement bracket to the pipe support joint just before the shrow!
penetration location.

The analysls Included the cases as (1) design condition (no crack) and (2) with full
separation of the CSL and T-box. To simulate the separation condition, all the plate
elements, 360 degree circumference, between the T-box and the core spray pipe, before
the weld of the bracket, are assigned with negligible Young modulus. The model has also
considered that the downcomer has cracked and Is tied together by a link at the location
of the clamp modification. The force can be transferred through the joint, but the moment
Is released. Weight of the linkage (300Ib) was Included In the analysis model.

The Engineering Computer Program SAP4G07 was used to calculate the affect of the piping
system due to thermal expansion, weight and seismic loads.

Thirteen load cases are analyzed. The analysis cases are summarized In Table 1 of GENE-
771-98-0295, Rev 2. Description of each analysis case are In the following paragraphs.

THERMAL CASES

The first case assumes the core spray pipes are connected to the T-box as the original
design condition. This is normal operating condition in which the Reactor Pressure Vessel
(RPV) expands radially with carbon steel expansion coefficient and the core spray line
expands with stainless steel expansion coefficient. The second case Is the same as
Thermal Case 1 except full separation of T-box and CSL pipe Is assumed.

WEIGHT ANALYSIS

Weight analysis as applied to normal operating conditions has been performed. Full pipe
separations at the T-box Is assumed to calculate the maximum loads on the brackets.

SEISMIC LOADE BY STATIC ANALYSIS

Seismic loads acting on the piping system are caused by the response of the reactor
bullding structure and reactor pressure vessel. The seismic loads are defined as the static
selsmic coefficlents. The Safety Shutdown Earthquake (SSE) accelerations, 1.25g and 0.3
g for the horizontal and vertical SSE loads, are calculated to compare with the resuits from
response spectrum analysis. The greater values are used In the ioad calculations.

SEISMIC ANCHOR DISPLACEMENTS

Static analyses are performed for the relative displacements between the shroud penetration
movement and the CSL nozzle due to Operational Base Earthquake (OBE) event, which
Is 1.2° in both E-W and N-S directions. This load is the major contribution to the fatigue
usage factor of the pipe, the brackets, and the clamp. Run #7 and #8 assume that the T-
box and core spray pipe are separated. Run #10 and #11 assumed no separation.



HYDRAULIC TRANSIENT LOADS

The hydraulic transient is shown In design specification, 25A5341, Sheet 5 of this
specification, and specifies that the core spray flow Is developed lineary In 20 seconds.
The load In the piping system is very small. A hydraulic transient analysis was performed
using 10 seconds Instead of 20 seconds, which Is conservative. The maximum pipe
segment force amplitude Is less than 20 Ib. An example of pipe segment force time history

Is shown In Figure 1. The transient load Is negligible for the piping analysis.

In the finite element of the downcomer clamp, the vertical distance form the horizontal
centerline of the downcomer pipe at the shroud location to the free end of the pipe was
made to coincide with the location of node 318 of element 18! of the piping analysis model.
Tholoreuandnmmmnodoammnpplbdtotmonddthomuplpodthe
FEM used In this analysis. Two load direction combinations were considered due to non-
symmetry of the FEM about the x-axis: 1 (+)x and (+)y, and 2 (+)x and (-)y; the FEM is
symmetric about the y-axis. The horizontal force In the x-direction (Fx) and the moment
aboutthoy-vds(My)wuotpplbdtogﬂhu.andthehoﬂzorﬁdfomohttny-dkocﬂonfy)
and the moment about the x-axis (Mx) were applied together. The absolute value of the
magnitude of the forces and moments are provided below.

Mx [in-kips] My [In-kips]

Thermal 0.4 0.1 1.0 1.4 9.9

Vieight 0 0 0.1 0.1 0.2 |
OBEL-X 0 0 0 0.7 0.3

OBEL-Z 0 0 0 0.1 0.5

OBED-X 03 0.8 0.4 20.3 7.1

OBED-Z 1.1 0.3 13 7.4 28.2

LOCA 06 0.1 0.9 17 14.6

SSEI-X 0 0 0 09 0.4

SSEI-Z 0 0 0 0.2 0.7 |

UNIT LOADS 1.0 1.0 1.0 10.0 10.0 I

It Is noted that the load applied to the clamp design for OBED-X and OBED-Z are the
maximum loads In the design. These loads are calculated based on the assumption that
the relative displacements between the shroud to RPV nozzle Is 1.20 inches. Later analysis
of the shroud assuming partial crack was performed and the calculated relative
displacements Is reduced to 0.397 inches. This is only about one third of the forces and

moments used in the calculation.



QUESTION #2

If some loads were considered negligible, provide the basis for the assumptions.

RESPONSE #2

The negligible loads were included in the previous response.

QUESTION #3

Provide the back-up stress calculations related to the threaded fasteners to
demonstrate ASME code compliance.

RESPONSE #3

The threaded fastener design of the CSL clamp was performed using the ASME
Code, Section NG as a guide. This design infermation was included in as part
of the CSL Downcomer Bracket Stress Assessment Report, GENE-771-99-0295,
Rev 2. Appendix A, to this Attachment, consists afthe supporting calculations for
the threaded fasteners design. The calculated stress interisity values included in
the Stress Assessment Report have been highlighted in Appendix A.

QUESTION #4

Provide the basis for the assumed crack width upon activation of in core spray
system.

RESPONSE #4

Upon activation of the Emergency Core Cooling System (ECCS), the hot riser
pipe (304 material) is cooled to a temperatwe well below the initial high
temperature of 550° F. However, the clamp hardware itself (U-bolt) is made of

_a different material, namely XM-19, with a lower coefficient of thermal expansion
than that the 304 riser pipe. Tiie clamp hardware remains at a temperature of
§50° F during this event. Thus, the riser pipe between the base of the upper
clamp and U-bolt restraint on the bottom elbow contracts relative to the clamp
hardware between the same distance. This, in tum, causes the crack in the upper
weld to open up. Thus, the amount of this inlial crack opening is calculated
based on the length over which the differential expansion acts during the event.
The differential thermal movement described, applies to the clamp hardware on
all four core spray line risers.



QUESTION #5

Provide justification for using a dual clamp design at one location and a single
clamp design at the other three Incations.

RESPONSE #5

The dual clamp design to be ins alled on the "D dewncomer was designed and
fabricated prior to refueling outage 2R10 (fali 1995). The design repairs the crack
indications identified in the Heat » flected Zone (HAZ) of the sleeve, below the
pipe/sleeve weld. This design al*u provided for contingencies if any additional
crack indications were identified 'n the D" downcomer (or any other downcomer)
during 3R10.

The single clamp design, to be installed on the "A*, *B*, and "C", downcomers,
also repairs the crack indications identified in the HAZ of the sleeve, below the
pipe/sleeve weld. This design was the original design for the *D* downcomer
indication, developed prior to adding in additional contingencies. Fabrication and
installation of the single clamp design is adequate to repair the downcomer
indications found on "A*, "B, and "C* downcomers. The contingencies are not
needed because all cracks found on the "A*, "B", "C*, and *D" downcomers were
in the same location. Use of the double clamp is not necessary, it is a much
more conservative repair than needed, and is being used since it is available.



APPENDIX A
ATTACHMENT 2

BACK-UP STRESS
DATA FOR THE THREADED CONNECTORS



5.4 Bolt Dimensions and Loads

Appliad Prelcads

100-ft-1bf S-ft-Ibf
Preload c'mp-w\.u H m Preload Ubelt * z-IéF%I;‘.ES
Preload cjamp halves = 8000 . I1bf Preload {npopr = 6000 - Ibf

100-ft-1bf

Preload connecting_red * (20)-(1700-1n)

§.4.1 Thread Dimensions (Connecting Rod)

The thread dimensions for 1.00-12UNF are obtained fram ANSI
B1.1.1882.

En_max « 9555 in (maximum pitch diameter of internal thread)
Ds_roin : .9868:in (minimum major diameter of external thread)
Es_min + 9382 in (minimum pitch diameter of external thread)
Kn_max . 928-in (maximum miner diameter of intemal thread)

8990 - 1,
din - ’ 90, loo-in (Mean Diameter) d - 1.00:in ' (Major Diameter)
Le + 1.00-in - 12 (number of thread

I .
E per inch) l « H'm (L-ad)

(length of thread engagement)

The thread dimensions for 0.75-1EUNF are obtained from ANSI
81.1-1982.

En_snax : .7159:in (maximum pitch diameter of intemnal thread)
Ds_min : .73%91:in (minimum maior diameter of sxternal thraad)
Es_min . .7029-in (minimum pitch diameter of extemal thread)
Kn_max . 6596in (maximum minor diameter of internal thread)
6740 - 0.7
dm - i—aﬁz—gﬁm (Mean Diameter) d : 0.75-in (Major Diamaeter)
Lo + 752 2 .} (number of thread { & b ol (Lead)

per inch) 16
(length of thread engagement)



FURAGRAPH £ 5" seT" A”uan;t

5.6 BoltNut Thread Stress Analysis |
The thread shear area was calculated using the methodolegy and cquqtnons given in
Appendix B, Paragraph B2 of Reference 13.

£.6.1 Internul Thread Shear Area (Nut)

"1 : :
ASn « monLeDs_min: y— - 57735(Ds_min - En_max); ASn= 1.264.in*
5.6.2 Nut Thread Shear Stress
The applied tolt loads for sll operating conditions are less than the applied preload.

Therefore, the applied preload condition stresses bound all Normal, Upsot, condition
stresses.



5.6.2.1 Normal/Upset/Emergency Condition Nut Thread Shear Stress
Preload SAmECriTs NG,
< preload * iiﬂéip_bﬂ"“ t_Limit_ Level A B C « .GJ;}-_)G\«IW
(Reference 2, Paragraph NB 3232.1(b))

t_Limit_Level_A_B_C = 1.950-10% .psi
| i

% preload psi

£.6.3 External Thread Shear Area (Bolt)

‘3 e
ASs » n-n-Le-Kn_w-? ez - S7735-(Es_min - Kn_max), ASs =0.924 in?
B . i
6.6.4 Bolt Thread Shear Stress
5.6.4.1 Normal/Upset/Emergency Condition Bolt Thread Shear Stress

t_Limit_Level_A_B_C :« .6:Sy_XM19
Preload clmp-hu ves

T preload *

T preload ™ 8653 -psi t_Limit_Level_ A_B_C =1.959-10* .psi

§.7 Bolt Section Property Calculations

§.7.1 .75 * Dia Bolt Shank 5.7.2 1.00 " Dia Connegting Rod
Section Section
A : T -75i_n ; 1.0 .

shank * ™' =5~ Arod * R+ ~in

a3
A shank = 0.442-in A rod = 0.785 .in’
7-(.75+in)* .4

I . ‘ n:(1.0:in)

shaak * g 1nd ¢ 2ogr

! shank — 0.016-in* co 1pog = 0.049.iu®



§.7.3 1.75 " Dia Circular Section §.7.4 175" Dia Circular Section with
75" internal thread

2
-

175 ¥ 35

1.75 !
S Uhelt] + W Syif A Ubol2 * Ry =y—i0 - oo
. : )
A Ubele; = 2.405 .ia? A Ubole ™ 1.963 -in? -
n-{1.75+in)* R (1.75-i)* | (.75.ia)*!
Luboit '+ ——gz— I bole '+ = g :
[ Ubol) ™ 0.46.in* I Ubol ™ 0.445 -in*
I Ubolt1 .3 I Ubol2
ZUboltl * 78T % Uboltl =0526-ia" Z oy + ~gr— Z Ubolez = 0.508 .in*
B '

6.0 U-BOLT STRESS CALCULATION

~ Determing the required O.D. for the threaded section to equal @ sxial strength of the . 75"
* diameter bolt. :

dl . .7$'i-n
bolt O. D. dj - .75-in bolt hole diameter in U-i:boft
do+ id1?-d dg=106l.in required ©.D. of threaded section of U-bok

The actual diameter of the U-bott Is 1.75 with @ minimum dimension of 1.5 being accaptad
on NCR No: 1EXFN-N-02.

6.1 Stress Calculations - curved section

Thie calculetion conservatively sasuties that the U-ooit s cantiievered trom is center and
that that is the eniy point supported by the riser elbow,

Preload {ryo)r4.263-is. . .
9 Ubolt_bending * =% Uboltl  Ubolt_bending * 48636 -psi

Preload (rpole ‘
1 PR ——— : ’ i
Ubelt A Uboltl Ubolt @




% 7% UNITED STATES
w $ NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20665-0001

October 13, 1995

Mr. George A. Hunger, Jr.
Director-Licensing, MC 62A-1
PECO Energy Company

Nuclear Group Headgquarters
Correspondence Control Desk
P.0. Box No. 195

Wayne, PA 19087-0195

SUBJECT: REPAIR OF FLAWS FOUND IN CORE SPRAY DOWNCOMER JOINTS, PEACH BOTTOM
ATOMIC POWER STATION, UNIT NO. 3 (TAC NO. M92639)

Dear Mr. Hunger:

By letter dated October 9, 1995 as supplemented by letter dated October 12,
1995, you informed the NRC of cracks discovered in the four core spray system
downcomers within the Peach Bottom Unit 3 reactor vessel. The cracks were
discovered through an inservice visual inspection requested in NRC Bulletin
80-13, "Cracking in Core Spruy Spargers." You supplemented the visual
inspections with ultrasonic inspections and determined the extent of the
cracking as detailed in your October 9, 1995 letter.

In your Tetters, you informed the staff that you planned to install clamps
over the affected sections of piping as permanent repairs to the flaws.
Details of the clamp design were included in General Electric Company’s (GE)
reports GENE-771-99-0295, Revision 2, "Core Spray Line Downcomer Bracket
Stress Assessment Repert,® and GENE-771-98-0295, Revision 2, "Core Spray Line
Seismic Assessment Report,® which you forwarded in your October 12, 1995
letter. We are aware that installation of the clamps was completed on
October 12, 1995.

The GE reports demonstrated that the clamps are sufficiently designed to
withstand stresses experienced during normal plant operation, transients and
postulated loss-of-coolant accidents and maintain the functionality of the
core spray piping. The staff concurs with this conclusion.

Your October 12, 1995 submittal also addressed the impact of expected core
spray system leakage within the reactor vessel during a postulated loss-of-
coolant accident. With the clamps installed and assuming a 360 degree
through-wall crack at the flaw location, you calculated that core spray loop
"A" would experience a total of 343 gpm of leakage and the "B" loop would
experience a total of 78 gpm of leakage. You concluded that these leakage
rates were within the margin between the design flow rate for each lToop (6250
gpm at 105 psid) and the nominal loop flow rates assumed in your licensing
basis loss-of coolant accident analysis (5000 gpm at 105 psid). The staff
concurs with this conclusion.

—4-H1ETOOR H 7/



G. Hunger, Jr. -2~

Based on the above, we conclude that operation of the Peach Bottom Unit 3,
with cracked but clamped core spray downcomers, is acceptable. Ongoing
interaction between the staff and the Boiling Water Reactor Vessel and

Internals Project may result in further actions involving individual licensee
core spray piping.

If you have any questions on this matter, do not hesitate to contact the NRC
Project Manager, Joe Shea, at (301) 415-1428.

Sincerely,
/8/

John F. Stolz, Project Director
Project Directorate -2
Division of Reactor Projects - 1/11

Office of Nuclear Reactor Regulation
Docket No. 50-278

cc: See next page
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G. Hunger, Jr. -2~

Based on the above, we conclude that operation of the Peach Bottom Unit 3,
with cracked but clamped core spray downcomers, is acceptable. Ongoing
interaction between the staff and the Boiling Water Reactor Vessel and
Internals Project may result in further actions involving individual licensee
core spray piping.

If you have any questions on this matter, do not hesitate to contact the NRC
Project Manager, Joe Shea, at (301) 415-1428.

Sinc "
;zw('l"or'/«aL

John F. Stolz, Project Director

Project Directorate 1-2

Division of Reactor Projects - I/11

Office of Nuclear Reactor Regulation
Docket No. 50-278

cc: See next page



Mr. George A. Hunger, Jr.
PECO Energy Company

cc:

J. W. Durham, Sr., Esquire

Sr. V.P. & General Counsel

PECO Energy Company

2301 Market Street, $26-1
Philadelphia, Pennsylvania 19101

PECO Energy Company

ATTN: Mr. G. R. Rainey, Vice President
Peach Bottom Atomic Power Station
Route 1, Box 208

Delta, Pennsylvania 17314

PECO Energy Company

ATTN: Regulatory Engineer, A4-5S
Peach Bottom Atomic Power Station
Route 1, Box 208

Delta, Pennsylvania 17314

Resident Inspector

U.S. Nuclear Regulatory Commission
Peach Bottom Atomic Power Station
P.0. Box 399

Delta, Pennsylvania 17314

Regional Administrator, Region I
U.S. Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, Pennsylvania 19406

Mr. Roland Fletcher
Department of Environment
201 West Preston Street
Baltimore, Maryland 21201

A. F. Kirby, 111

External Operations - Nuclear
Delmarva Power & Light Company
P.0. Box 23]

Wilmington, DE 19899

Peach Bottom Atomic Power Station,
Units 2 and 3

Mr. Rich R. Janati, Chief

Division of Nuclear Safety

Pennsylvania Department of
Environmental Resources

P. 0. Box 8469

Harrisburg, Pennsylvania 17105-8469

Board of Supervisors

Peach Bottom Township

R. D. #1

Delta, Pennsylvania 17314

Public Service Commission of Maryland
Engineering Division

Chief Engineer

6 St. Paul Centre

Baltimore, MD 21202-6806

Mr. Richard Mclean

Power Plant and Environmental
Review Division

Department of Natural Resources

B-3, Tawes State Office Building

Annapolis, Maryland 21401

Dr. Judith Johnsrud
National Energy Committee
Sierra Club

433 Orlando Avenue

State College, PA 16803



95-506

BWRVIP

BWR Vessel &
Internals Project Issue Management and Resolution

November 10, 1995

Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention:  C. E. Carpenter

Subject: “BWR Vessel and Internals Project, Reactor Pressure Vessel and Internals
Examination Guidelines (BWRVIP-03),” EPRI Report TR-105696,
October 1995

Enclosed are ten (10) copies of the document “BWR Vessel and Internals Project, Reactor
Pressure Vessel and Internals Examination Guidelines (BWRVIP-03),” EPRI Report
TR-105696, October 1995. This document is being submitted as a means of exchanging
information with the NRC for the purpose of supporting generic regulatory improvements
related to BWR reactor pressure vessel and internals examinations.

The enclosed document provides guidance regarding examinations of BWR core shroud
welds. The report includes data on mockup fabrication, NDE uncertainty measurements
and evaluation factors, and procedure standards for ultrasonic examination, eddy current
examination and visual examination.

The enclosed report has been endorsed by the BWRVIP, however, this endorsement
should not be interpreted as a commitment by all members to a specific course of action.
Each member must formally endorse the BWRVIP position for it to become that member’s
position.

Please - ~te that the enclosed document contains proprietary information. Therefore, a
letter requesting the report be withheld from public disclosure and an affidavit describing
the basis for withholding this information is provided as Attachment 1.

Representatives of the BWRVIP would be pleased to meet with the NRC staff to discuss
any comments or issues related to the enclosed document. If you have any questions on
the enclosed document or the general subject it addresses, please call Steve Leonard of
Niagara Mohawk Power Company at (315) 349-4039.

Sincerely, ,E‘E‘/‘% :ﬂ%
ﬂ = A..Ac_?—-—

af TP Goo*
J. T. Beckham, Jr. CLALLD
Southern Nuclear Operating Company I ’l 0
Chairman, BWR Vessel & Internals Project
‘2@
Reply To: J. T. Beckham, Jr., BWRVIP Chairman, Southem Nuciear Operatin‘g Co., 42 Inverness Center
Parkway, Birmingham, AL 35242 * (205) 877-7279 ¢« Fax: (205) 802-0393
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August 18, 1995

Mr. D. M. Smith

Senfor Vice President-Nuclear
PECO Energy

Nuclear Group Headquarters
Correspondence Control Desk

P. 0. Box 195

Wayne, Pennsylvania 19087-0195

Dear Mr. Smith:

SUBJECT: PEACH BOTTOM INSPECTION REPORT NOS. 50-277/95-18 AND
50-278/95-18

This letter transmits the NRC Region I inspection report for the announced
safety inspection conducted by Messrs. A. Lohmeier and M. McBrearty of this
office during the period July 10-14, 1995, at the Peach Bottom Atomic Power
Station in Delta, Pennsylvania. Messrs. Lohmeier and McBrearty discussed the
findings of this inspection with members of your staff at the exit meeting on
July 14, 1995,

This inspection was directed toward assessment of engineering activities
providing for the protection of public health and safety at the Peach Bottom
Atomic Power Station (PBAPS). The inspection included review of the
procedures and implementation of plant modifications. The inspection
conclusions were derived, in part, from interviews with plant personnel,
examination of plant records, and observations by the inspectoers.

The inspectors noted PBAPS was in a self-imposed stand-down status on all
modifications due to several modification-related problems which occurred
during the past year. The inspectors found PBAPS was taking decisive action
in performing a self-assessment of its modification process. The NRC will
monitor the results of the self-assessment during a future inspection.

Good performance was noted in carrying out the specific modifications reviewed
by the NRC during this inspection. A long-standing unresolved item related to
operating cycle data retention was closed. A proactive program in chronic
problem resolution was noted that should prove effective in improving the
efficient and safe operation of the plant. The utilization of probabilistic
safety assessment techniques to supplement deterministic decisions was noted.

An unresolved problem of vibration of the High Pressure Coolant Injection
steam lines on both units was noted by the inspectors. This problem will be
considered unresolved by the NRC pendiny completion of PECO Energy's effort
to determine the cause of the vibration and eliminate it.



Mr. D. M. Smith 2

Considerable improvement in the effectiveness of the engineering organization
was noted since the NEEDS reorganization. The initiatives in improvement of
the organization effectiveness are notable and will contribute greatly to the
safety of nuclear power generation at PBAPS and protection of the public
health and safety.

Within the scope of this inspection, no violations or deviations were
observed. No reply to this letter is requested. Thank you for your
cooperation.

Sincerely,

Michael C. Modes, Chief
Materials Section
Division of Reactor Safety

Docket Nos. 50-277; 50-278
Enclosure: NRC Region I Inspection Report Nos. 50-277/95-18 and 50-278/95-18

cc w/encl:

. A. Hunger, Jr., Chairman, Nuclear Review Board and Director, Licensing
Rainey, Vice President, Peach Bottom Atomic Power Station

H. Smith, III, Vice President Nuclear Station Support

B. Fetters. Director. Nuclear Engineering

D. Schaefer, External Operations - Delmarva Power & Light Co.
Edwards, Plant Manager, Peach Bottom Atomic Power Station

J. Wasong, Manager, Experience Assessment

W. Durham, Sr., Senior Vice President and General Ccunsel
MacFarland Goelz, Manager, Joint Generation, Atlantic Electric
W. Gorman, Manager, External Affairs

. McLean, Power Plant Siting, Nuclear Evaluations

Poulsen, Secretary of Harford County Council

. Ochs, Maryland Safe Energy Coalition

H. Walter, Chief Engineer, Public Service Commission of Maryland
Jacobson, Peach vottom Alliance

Commonwea1th of Pennsylvania

TMI - Alert (TMIA)

r-c.:oc:acnvc.bonc:om
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U.S. NUCLEAR REGULATORY COMMISSION

REGION I
DOCKET/REPORT NOS.: 50-277/95~18
50-278/95-18
LICENSEE: PECO Energy
FACILITY: Peach Bottom Unit Nos. 2 and 3
DATES: July 10-14, 1995
INSPECTORS: Alfrea 'ohme‘er, Senior Reactor Engineer, MS, DRS

Michael McBrearty, Reactor Engineer, MS, DRS

? ; 51895
re meier, Sr. Reactor Engineer Date

Materials Section

Division of Reactor Safety

- (k95"

Date

APPROVED BY:

M erials's ction
Division of Reactor Safety

: Evaluation of PBAPS's process for designing and implementing
plant modifications, detailed reviews of several planned and completed plant
modifications, evaluation of the effectiveness of engineering in identifying
and resolving safety-related engineering issues, evaluation of the
effectiveness of the Independent Safety Engineering Group (ISEG), and review
of the progress made in resolving items on the chronic equipment/system 1ist.

Results: PECO is undertaking an aggressive self-assessment of its
modification process in response to problems encountered with recent design
and implementation of modifications over the past year. Good performance was
noted in planning and implementing selected modifications reviewed during the
inspection period, including valve modifications to eliminate potential
pressure-locaing, and plans for the repair of a crack in the core spray
downcomer. The ISEG is effective in providing insight into many areas in
which imyrovement would enhance the safe operation of the plant, such as the
use of Probabilistic Safety Assessments (PSA) in planning and scheduling plant
changes. The inspectors determined PBAPS has an effective process for
identifying and resolving chronic equipment/systems problems. In resolution
of URI 90-014-02, cumulative fatigue usage factors attained by primary system
components at the present time remain within allowable limits. PBAPS is
currently implementing a systematic method for retrieval and evaluation of
cyclic data. URI 90-014-02 is closed. HPCI system piping in both units is
experiencing high vibration levels due to unknown causes. In a new URI
95-018-01, PBAPS will determine the cause of the vibration and eliminate it.



DETAILS
1.0 SCOPE OF INSPECTION (INSPECTION PROCEDURE 37550)

This inspection was conducted at the Peach Bottom Atomic Power Station (PBAPS)
of PECO Energy in Delta, Pennsylvania, during the week of July 10, 1995, to
assess the effectiveness of the engineering activity at PBAPS in providing for
the protection of public health and safety. The scope of the inspection
included the evaluation of PBAPS’'s process for designing and 1mplement1n?
plant modifications, detailed reviews of several planned and completed plant
modifications, evaluation of the effectiveness of en?ineering in identifying
and resolving safety-related engineering issues, evaluation of the
effectiveness of the Independent Safety Engineering Group (ISEG) in
identifying and monitoring resolution of safety issues, application of
probabilistic safety analysis to supplement deterministic problem resolution,
and ?va1uation of the progress made in resolving chronic equipment/system
problems.

2.0 REVIEW OF PLANT MODIFICATION IMPLEMENTATION

The inspectors determined that PECO Energy is implementing an aggressive self-
assessment program at PBAPS to identify weaknesses in its modification process
that contributed to several modification problems over the past year, and is
actively revising the current modification process to preclude further
problems. The inspectors also assessed PECO’'s modification-related activities
in resolving potential pressure locking of safety-related gate valves, and the
propos$d repair of cracking found in the (D) dewncomer of the Unit 3 (B) core
spray loop.

2.1 PBAPS Self-Assessment of Modification Process

At the time of the inspection, PBAPS was nearing the end of a self-imposed
stand-down (cessation of activity) on all plant modifications. This cessation
was enacted as a result of several modification implementation problems
encountered over the past year. The most recent problem that precipitated the
stand-down was identified on June 20, 1995. It involved a modification of the
Emergency Diesel Generators (EDG). This issue was fully reviewed by the
resident inspectors, and is discussed in detail in their routine Inspection
Report 95-11. Because the internal review was already in progress when the
inspectors arrived on site, this inspection focused on review of PBAPS's self-
assessment activities in identifying and resolving the weaknesses in its
modification program.

There are several activities at PBAPS that are under the broad scope of
modifications affected by the stand-down. These include major modifications,
small modifications (SM), design equivalent changes (DEC), minor physical
changes (MPC), rework/repair non-conformance reports (NCR), and temporary
plant alterations (TPA). In order to identify possible weaknesses in its
program, PBAPS convened a task force consisting of plant personnel selected
from a cross-section of the disciplines involved in the modification process.
The objective of the task force was to review the overall process in order to
identify and understand the possible weaknesses which have led to the recent
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problems. The task force determined that in nearly all the instances
involving problematic modifications, the problems were primarily due to human
factors. Moreover, the task force found that current procedures, if properly
followed, would have prevented the occurrence of the problems.

For example, in the case of the EDGs, the initiating event which led to the
problem was an error in the EDG electrical wiring diagram. PBAPS indicated
that current modification procedures at PBAPS require that an as-built
walkdown be conducted prior to the design and installation of the modification
in order to identify any drawing errors. During the implementation of the EDG
modification, PBAPS stated that the drawing error was actually noted during
the as-built walkdown, but for yet to be determined reasons, the error was
never reported back to the design engineering section.

As a result of the task force findings, PBAPS issued Administrative Guide
AG-123, "Maintaining Configuration Control of Design Changes," effective
July 11, 1995. The procedure contains several checklists for the design,
installation, and testing/turnover phases of the modification process. For
each item on the checklists, the procedure provides an explanation of the
types of attributes addressed by the item, together with practical examples.
PBAPS indicated that all the checklist items were developed from various
portions of current procedures associated with the modification process.
AG-123 will be implemented on all future modifications, and will be used to
re-review selected modifications previously implemented. PBAPS acknowledged
that it will require a period of time to determine the effectiveness of the
new procedure in reducing problems with plant modifications. PBAPS will
assess the implementation of the revised procedure in August 1995,

The inspector concluded that it was a strength that PECO recognized the
problems with modification implementation. PECO took concise action in
enacting the modification stand-down, and is continuing with a critical self-
assessment of its current process. Based on discussions with PBAPS personnel
and on review of revised procedure AG-123, the inspectors determined that PECO
is aggressively trying to identify and eliminate problems with the design and
implementation of plant modifications.

2.2 Pressure Locking of Safety-Related Gate Valves

The inspectors performed a review of PECO’s modification-related activities
for resolving potential pressure-locking of motor-operated gate valves. The
extent of this effort included discussions with site engineering personnel,
and detailed reviews of planned and completed modification packages. PECO’s
methodology for determining valve susceptibility to pressure-locking and the
associated valve operability determinations were discussed, in part, in
Inspection Report 50-277,278/94-012, and are still being followed as part of
URI 94-012-04,

The inspectors held discussions with cognizant individuals from PBAPS
component and design engineering sections. Component Engineering has the
responsibility for assessing gate valves, and identifying which valves may be
susceptible to pressure-locking. The Design Engineering Section has the
responsibility for developing and implementing preemptive repairs for those
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valves which are susceptible. From these discussions, the inspectors found
that pressure-locking concerns are addresse: at PBAPS by one of two equally
effective methods: (1) a bypass line may be installed to vent the valve
bonnet cavity pressure to the opposite side of *he valve discs; and (2) a
pressure relief hole is drilled in the disc such that pressure fluid cannot be
trapped in the valve bonnet. PECO indicated that the actual method selected
is generally based on the valve size, type, and geometry, and on accessibility
to the valve internals. For example, if a valve is scheduled for in-body
maintenance during the outage, the preferred fix would be to drill the relief
hole since valve disassembly was already planned. Otherwise, installation of
a bypass Tine would be preferred.

Based on these discussions, the inspactors found that the individuals
demonstrated an understanding of the pressure-locking phenomenon, and of the
appropriate preemptive solutions to it.

2.2.1 Valve Bonnet Cavity Bypass Modification

The inspectors reviewed Modification P00444, which includes the details for
installing small-bore bypass lines to vent the valve bonnet cavity for eight
of the eleven valves identified as being susceptible to pressure-locking. The
modification was implemented in Unit 2 during refueling outage 2R10, and will
be implemented in Unit 3 during refueling outage 3R10. Based on this review,
the inspectors determined that the modification package was well documented,
is consistent with the appropriate design criteria, identified the appropriate
in-service inspection (ISI) and in-service testing (IST) requirements, and had
undergone the appropriate levels of review and approval. Additionally, the

10 CFR 50.59 evaluation w.s found to be technically adequate.

From the 1ist of valves included in the scope of nadification P00444, two
completed Unit 2 valve modifications were selected for more detailed review.
Specifically, the inspector reviewed the Engineering Change Raquests (ECR) and
associated Action Requests (A/R) for the installation of bypass lines on
MO-2-10-025A, the inboard discharge valve for the A loop of the Residual Heat
Removal System, and on M0-2-23-019, the High Pressure Coolant Injection (HPCI)
Valve. Based on this review, the inspectors found that the ECRs provided
comprehensive descriptions of the installation and testing requirements,
including materials, storage and handling, cleanliness, acceptance test plans,
and any needed evaluations to determine the overall impact on operations and
station controlled procedures and programs. Additionally, the inspectors
determined that the modifications were consistent with the design bases for
the valves and associated piping, and that the affected Design Basis Documents
(OBD), Piping and Instrumentation Drawings (P&ID), and Inservice Inspection
(ISI) Drawings had been properly revized to reflect the modification.

2.2.2 Valve Wedge Pressure Relief Hole Engineering Change Request (ECR)

This ECR specified the drilling of a pressure relief hole in the flexible
wedge of the Unit 2 Reactor Core Isolation Cooling discharge valve to the B
Feedwater Line, M0-2-13-021, and was implemented during refueling outage 2R10.
The inspectors found the modification package was well documented, consistent
with the appropriate design criteria, identified appropriate in-service
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inspection and in-service testing requirements, and had undergone the
appropriate levels of review and approval. Further, the inspectors determined
that PECO Energy had performed an adequate 10 CFR 50.59 safety evaluation to
support implementation of the modification. The affected Design Basis
Documents (DBD), Piping and Instrumentation Drawings (P&ID), and ISI Drawings
had been properly revised to reflect the addition of the relief hole.

As part of this effort, the inspectors also reviewed Maintenance Procedure
M-510-604, "Walworth Mark 10 and 14 Seal Gate Valve Maintenance." This is the
required procedure for performing maintenance on M0-2-13-021. The inspectors
determined that PECO Energy had properly revised the procedure so that it
alerted maintenance personnel of the addition of the relief hole and the need
to drill a new hole should the wedge be replaced during maintenance
activities. The procedure instructed maintenance personnel to inspect the
hole for any debris. It also described the proper orientation of the hole
during valve reassembly.

2.3 Repair of Core Spray Downcomer

PBAPS discovered a 3 -inch linear crack in the (D) downcomer of the (B) core
spray loop during refueling outage 3R09. An analysis provided justification
for continued operation through the next operating cycle. The repair
modification under development and committed to USNRC prior to refueling
outage 3R10 must be a long-term solution to ensure that the downcomer piping
would not separate on core spray initiation.

2.3.1 Proposed Modification

The proposed modification installs a mechanical clamp on the 172.5 degree core
spray downcomer (CSD% in the Peach Bottom Unit 3 Reactor Pressure Vessel,
PBAPS believes the clamp is a permanent repair for the crack found in the
welded sleeve connecting the downcomer to the core spray pipin? entering the
shroud at 172.5 degrees. The clamp also allowed for additional cracking to
the extent of 360 degrees through wall at the sleeve spigot weld, the
spigot/pipe weld, below the pipe sleeve weld (the current detected crack), and
the pipe/elbow weld just above the shroud penetration.

2.3.2 Nature of the Crack

The inspections performed in response to Bulletin USNRC 80-13 identified a
crack indication in the vertical section (downcomer) of the core spray line
outside the shroud but inside the reactor pressure vessel where two sections
of piping meet and are connected by two circumferentially welded sleeves at
the 172.5 degree azmithal location of the shroud. The crack i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>