NRC INSPECTION MANUAL |1 PB

I NSPECTI ON PROCEDURE 50001

STEAM GENERATOR REPLACEMENT | NSPECTI ON

PROGRAM APPLI CABI LI TY: 2515

50001-01 | NSPECTI ON OBJECTI VES

01.01 To verify that engi neering eval uati ons and desi gn changes
associated with steamgenerator (SG replacenent are conpleted in
conformance wth requirenments in the facility |Ilicense, the
applicable codes and standards, licensing comnmtnents, and the
regul ati ons.

01.02 To verify that SG renoval and replacenent activities
mai ntai n adequat e nucl ear and radi ol ogi cal safety.

01.03 Verify that the SG post-installation test programis
technically adequate, in conformance wth requirenents, and

satisfactorily inplenmented

50001-02 | NSPECTI ON REQUI REMENTS

02.01 | nspecti on Scoping. Develop a site-specific inspection
plan to select and review the safety-related aspects associ ated
with the major phases of the SG replacenent project (SGRP). A
typi cal SGRP involves three major phases: design and pl anni ng, SG
renoval and repl acenent, and post-installation verification and
testing. If the SGRP includes the provision of a tenporary
cont ai nnent access opening, refer to Appendi x B of this procedure
for additional guidance. The inspection should focus on SGRP
activities that verify proper restorati on of pressure boundari es of
the reactor coolant system (RCS), secondary systens, and
contai nnent systens, exclusion of foreign materials, and plant
nodi fi cations that could affect plant risk during subsequent pl ant
oper ati on.

The i nspector shoul d contact the NRR project manager to obtain any
specific technical input related to the inspection from NRR
licensing review of |icensee SGRP subm ttal

During inspection preparation, review the processes for SGRP and

pl ans for identifying, tracking, and resolving problens relatedto
SGRP to ascertain that they are consistent with plant processes.
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This procedure |lists certain baseline inspection procedures to be
used to perform parts of the inspection effort. The scope and
depth of the inspection of these parts and the inspection hours
credited to the baseline inspections should be in accordance with
the guidance in this procedure. | nspection planning for the
basel i ne i nspections shoul d take i nt o account t he ext ended schedul e
for the SGRP and the prudent nanagenent of baseline inspection
hour s.

02.02 Design and Planning Inspections. Conduct SG design and
pl anni ng inspections in accordance with the inspection plan by
performng selective inspections, consistent wth the safety
signi fi cance and inspection resources, of the foll ow ng areas:

a. Conduct SG replacenent engineering and technical support
i nspections in accordance with the inspection plan by
perform ng sel ective inspections that wll:

1. Verify that sel ected desi gn changes and nodifications to
systens, structures, and conponents (SSCs) described in
the Final Safety Analysis Report (FSAR) are reviewed in
accordance wth 10 CFR 50.59. Use procedure | P 71111. 02
as gui dance.

2. Review key design aspects and nodifications for the
repl acement SGs and ot her nodifications associated with
SG replacenent utilizing IP 71111.17 and I P 7111. 23 as
gui dance. Where applicable, include design reviews for
the provision of a tenporary contai nment openi ng.

b. Reviewthe applicable engineering design, nodification, and
anal ysis associated with SGlifting and rigging including:
(1) crane and rigging equipnent, (2) SG conponent drop
anal ysis, (3) safe |oad paths, and (4) |oad | ay-down areas.
The i nspection should focus on the inpact of |[oad handling
activities on reactor core or spent fuel and its cooling and
pl ant support systens for the reactor unit and conmopn syst ens
for the other operating unit(s) at the site,

c. Reviewradiation protection programcontrols, planning, and
preparation in the followng areas utilizing applicable
portions of the baseline inspection procedures IP 71121.01
and 71121.02 as gui dance:

1. As Low As Reasonably Achi evabl e (ALARA) pl anni ng.

Dose estimates and dose tracking.

Exposure controls including tenmporary shiel ding.

Cont am nation controls.

Radi oacti ve materi al managenent.

o o A W b

Radi ol ogi cal work plans and controls.
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d.

02. 03

7. Emergency contingenci es.

8. Project staffing and training plans.

Review SGRP activities in the follow ng areas:

1. Security considerations associated with wvital and
protected area barriers that may be affected during
repl acenent activities.

2. \Were applicable at nmulti-unit sites, the controls and
plans to minimze any adverse inpact on the operating
unit(s) and common systens.

St eam CGenerator Renpval and Repl acenent | nspections.

Conduct SG renoval and repl acenent inspections in accordance with
t he i nspecti on pl an by perform ng sel ective i nspections, consi stent
with the safety significance and inspection resources, of the
foll owi ng areas:

a.

| ssue

Revi ew t he fol | ow ng wel di ng and non-destructive exani nati on
(NDE) activities:

1. \Were applicabl e, special procedures for wel di ng and NDE.

2. Training and qualifications for personnel performng
wel di ng and NDE.

3.  NDE including radi ography results and work packages for
sel ected wel ds.

4. Conpl etion of pre-service NDE requirenments for wel ds and
conpl etion of baseline eddy current exam nati on of new SG
t ubes.

Review activities associated with Ilifting and rigging
i ncl udi ng, preparations and procedures for rigging and
heavy lifting including any required crane and

rigging I nspecti ons, testing, equi prent
nodi fi cations, |ay-down area preparations, and
training.

I nspect mmjor structural nodifications, if any, that are
perfornmed to facilitate SG repl acenent.

I nspect the follow ng activities associ ated wi th cont ai nnent
access and, where applicable, restoration of tenporary
cont ai nnment openi ng and cont ai nnment | eakage testing.

I nspect the follow ng activities throughout the process as
appropri ate:

1. Establishnent of operating conditions i ncl udi ng
defuel i ng, RCSdrai ndown, and systemi sol ati on and safety
t aggi ng/ bl ocki ng.

2. Inplenmentation of radiation protection controls.
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3. Inspect controls for excluding foreign materials in the
primary and secondary side of the SGs and in the rel at ed

RCS openi ngs.

4. Installation, use, and renoval of tenporary services
directly related to the activities identified in this
procedur e.

f. Review radiological safety plans for tenporary storage or
di sposal of retired SGs and conponents.

02. 04 Post-installation Verification and Testing I nspections.
Conduct SG post-installation verification and testing i nspections
in accordance with the inspection plan. Perform selective

i nspections, consistent with the safety significance and i nspection
resources, of the follow ng areas:

1. Containnent testing, as applicable.

2. The licensee's post-installation inspections and
verifications programand its inplenentation.

3. The conduct of RCS | eakage testing and review the test
resul ts.

4. The conduct of the SG secondary si de | eakage testing and
review the test results.

5. Calibrationandtestingof instrunentation affected by SG
repl acenent.

6. The procedures for equi pnent performance testingrequired
to confirm the design and to establish baseline
measur enents and the conduct of testing.

7. Preservice inspection of new welds.

50001-03 | NSPECTI ON GUI DANCE

Ceneral CGui dance

SG replacenent at a nuclear power plant is a significant
nodi fi cati on/ mai nt enance activity involving many di fferent |icensee
disciplines and has historically required extensive contractor
support. This activity can potentially affect the power plant
safety anal ysis, the contai nnent structure, and pl ant operati onal
characteristics.

Conpr ehensi ve NRC i nspection of SGreplacenent activities involves
coordination of inspections to review engineering, safety
assessnent, operations, nmai ntenance, wel di ng, NDE, i nstrunentation,
gqual ity assurance, radi ati on protection, security, andtesting. It
is expected that inspections wll be perfornmed primarily by
regi onal specialists and the resident inspectors.
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Al t hough early steam generator replacenents were processed as
license anmendnents, recent replacenents have been acconplished
under 10 CFR 50.59. However, because of the engi neering scope of
a repl acenent project and its safety significance, |icensees have
voluntarily participatedinextensiveinteractions wththe regions
and NRR techni cal branches. This interaction starts early (three
or nore years before schedul ed replacenent) in the design effort
and prior to contracting a vendor for SG fabrication. It is
expected that these interactions will continue with future SGRPs.
Because of the conplexity of the SGRP, technical support from NRR
for engineering reviews during the inspections should be
consi der ed. Those engineering reviews should be coordinated
t hrough the NRR project manager.

Al l inspections of SGreplacenent activities should be perfornedin
accordance with this procedure and the site-specific inspection
pl an devel oped to support this procedure. The site-specific
I nspection plan should be developed and adm nistered by the
regional office to integrate the inspection activities of the
speci al i st i nspectors.

The site-specific inspection plan should include the applicable
i nspection requirenments outlinedin Section 02. The expenditure of
i nspection resources and the enphasis on inspection activities
shoul d be based on the scope of the replacenent activities and
associated nodifications, +the safety significance of the
activities, thelicensee' s historical performance inthat area, and
i ndustry experience. Addi tional 1inspection enphasis may be
considered for those aspects of the replacenent project that
include new or different managenent controls or involve new
t echni ques. For exanple, there may be new adm nistrative
procedures or quality assurance prograns for the project or
speci al i zed wel di ng techni ques such as the "narrow gap” nethod.

The inspection requirenents in Section 02 are general and address
t he basic activities that shoul d be i nspected. Additional guidance
for specific inspections should be derived from inspection
procedures relative to the area bei ng exam ned. Those procedures
i nclude, but are not limted to, the procedures |listed in Appendi x
A of this procedure. Note that some of the procedures |isted
applied to original construction activities, preoperational
testing, and startup testing and may be used as guidance for
i nspection of SG repl acenent.

Speci fi c Gui dance

03.01 | nspecti on Scoping. The maj or phases of a SGrepl acenent
project are typically design and planning, SG renoval and
repl acenment, and post-installation verification and testing. The
i censee' s desi gn and pl anni ng phase nay begi n several years before
repl acenent. Contracts for SG procurenent have been i ssued three
or nore years before replacenent. The licensee may install
tenporary or permanent nodifications to support the SGRP well in
advance of the SGRP outage. Significant design work and outage
pl anni ng may be conpl ete a year before the outage.

| ssue Date: 09/06/00 - 5 - 50001



An early review of the |licensee's SGRP scope and schedule w |
provi de advance opportunity to identify special inspection needs
and plan the design and planning phase inspections. For the
significant support nodifications installed prior to the outage,
i nspection before the SGRP outage is recommended. About a year
before the SGRP outage, the |icensee's outage scope and schedul e
shoul d be detai |l ed enough to devel op the i nspection plan for revi ew
of onsite work. Inspection planning has typically been perforned
by a regi on-based i nspector with i nput fromthe resi dent i nspector.

03.02 Desi gn _and Pl anni ng | nspecti ons

a. Inspection sanples of permanent and tenporary plant
nodi fications for the SGRP shoul d be sel ect ed and revi ewed as
a part of the baseline inspection using IP 71111.17,
"Per manent Plant Modifications,” and | P 71111. 23, "Tenporary
Pl ant Modifications."

10 CFR 50. 59 eval uations and screening for such eval uations
for selected nodifications relatedto SGRP shoul d be revi ened
using IP 71111.02 "Evaluation of Changes, Tests, or
Experinments. "

The inspection should verify that (1) key SG desi gn aspects
such as those listed below, and SG nodifications, and the
designs of other related significant nodifications are
revi ewed and approved in accordance with procedures and (2)
repl acenent materials and conponents neet the appropriate
desi gn technical requirenents. Those technical requirenents
i ncl ude t he appl i cabl e codes and st andards, NRCrequirenents,
and other comm tnents nade by the |icensee in the FSAR

The inspection should review design attributes simlar to
those outlined in IP 71111. 17.

The followng list illustrates typical topics that nmay need
to be reviewed:

- t he general design for renoval and reinstallation of the
SGs and rel ated conponents

- i f needed, the design and anal ysis for the creation of a
tenporary contai nnent openi ng for SGreplacenent and its
restoration - design reviews should be coordinated with
t he Mechani cal and Ci vil Engi neering Branch, NRR, viathe
Proj ect Manager, to confirmthe restored design margin -
see Appendix B of this procedure for additional
i nformation

- the i npact of changes in nass and center of gravity of
t he new st eam generator on the seismc analysis for the
contai nnment structure, pipe stress analysis, and ot her
safety systens and conponents

- the effect of the steam generator and related design

changes on transient and accident anal yses including
t ube ruptures
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- the cunul ative and synergistic effects, if any, of the
steam generator, related design changes, and other
nodi fi cations conpleted during the outage on transient
and acci dent anal yses

- adherence to and reconciliation of code requirenents

- conpliance with regulatory requirenments including the
i ncorporation of inservice inspectionrequirenents of 10
CFR 50. 55a (9)

Several heavy lifting evolutions are expected. \Wile the
radi ol ogi cal consequences of a heavy | oad drop are expected
to be small with the core defuel ed, a dropped conponent coul d
result in an unwarranted radioactive release and severe
damage to equi pnent needed for reactor or radiol ogical
safety.

The | icensee's plans and analysis for lifting and riggi ng of
heavy | oads are reviewed to verify that the safe | oad path
analysis for conponent renoval and reinstallation is
technically sound. The i nspection shoul d focus on t he i npact
of heavy load lifting operations on spent fuel and its
cool i ng, support systens for the reactor, and common support
systens for the other operating reactor unit(s) at the site.

Modi fications such as reinforcenent of existing structures
and/or floors, construction of newstructures or platforns,
and changes to the crane should be reviewed to verify that
the nodified equipnent wll safely handl e expected | oads.
The potential i npact of these nodifications onsafety-related
equi prent shoul d be assessed for applicability under 10 CFR
50. 59.

The conponent drop anal ysis should be reviewed to verify, in
general, that the potential offsite rel eases at the excl usion
area boundary are within 10 CFRPart 100 i mts and equi pnent
to maintain safe shutdown w || be unaffected.

Additional informationon lifting heavy | oads is availablein
Generic Letter 81-07, "Control of Heavy Loads," and NUREG
0612, "Control of Heavy Loads at Nucl ear Power Plants.”

Specific guidance for radiation protection inspections is
provided in IP 71121.01 and I P 71121. 02.

The inspection should audit the |icensee's outage radi ation
prot ection programand confirmthat radi ol ogi cal concerns are
factored into SGRP planning. Wen applicable, review of
radi ol ogi cal concerns associated with the establishnent and
restoration of a tenporary contai nnent opening should be
i ncl uded.

For exposure and contam nation control issues, attention
should be directed to potential high dose and/or high
contam nation activities such as reactor coolant system
pi pi ng cutting and wel di ng or work in or around the SG I ower
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03. 03

b.

50001

channel head. Where applicable, plans for shielding
installations should consider the effects of additional
wei ght | oads on equi pnent.

Training for the large SGRP work force should be geared
toward the specifics of SGrenoval /replacenent for both the
radi ati on workers and radi ati on protecti on personnel. Review
of planning for radioactive materials managenent shoul d be
consi dered due to the need for tenporary storage of reusable
equi prent and t he handling of the increased vol unes of waste

generated in a short time period. Efficient renoval of
materials from the work area inproves housekeeping and
reduces fire hazards. Ener gency contingencies such as

actions for a dropped conponent and the plans for cl osure of
the containnent (including tenporary openings) in a high
ai rborne condition should be revi ewed.

In the past, |licensee incorporation of |essons | earned from
earlier SGRPs has resulted in inprovenents in SGRP radi ati on
protection planning. Refer to NUREG CR-1595, "Radi ol ogica
Assessnent of Steam Generator Renobval and Repl acenent Update
and Revision," for additional information on radiol ogica
consi derati ons.

Security boundaries may be affected during the SGRP. The
i npact of the work on the boundaries and the |icensee's
conti ngency plans should be reviewed to verify conformance
with the security plan.

St eam Generator Renpbval and Repl acenent | nspections

Significant cutting, machining, and welding activities are
expected with SGrepl acenent outages. Several procedures are
listed in Appendix Ato this procedure that contain useful
gui dance for wel ding inspections.

Training and qualifications of |icensee and contract quality
control /assurance i nspectors, and NDE exam ners are revi ewed
to verify personnel neet site and code qualification
requi renents and are prepared for the site specific tasks.
In the past, nockups have been used for qualifying wel ding
procedures and training and qualifying wel ders, nmachinists,
and NDE i nspectors.

For the selected welds review weld procedures and wel der
qualification records, confirm that the Code required
essential and suppl enental essential welding variables for
the welding processes used were net, and verify that
preservi ce NDE requi renents were conpl eted. Also, reviewthe
non-conformance reports for each major steam generator
replacenment weld to confirmthat wel ding deficiencies were
di spositioned in accordance wth Code requirenents.

No specific guidance.
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c. The inspection should verify that nodifications to walls and
ot her structures and renoval and restoration of conponent
supports are docunent ed.

d. Atenporary contai nnent openi ng may need t o be established to
allow for the novenent of SG conponents. The inspections
shoul d verify that the procedures and net hods used to enl arge
and restore the containment access ensure that the design
assunptions and requirenents are satisfied and that the
containnment isrestoredto at least its required strength and
integrity criteria. Post restoration testing should
denonstrate that the contai nnent has been properly restored.
See Appendi x B of this procedure for additional information.

e. Inplenentation of controls for personnel access to
radi ol ogically controlled work areas, surveillance of work
activities, and procedure adherence should be verified.
Revi ews should be made of the inplenentation of ALARA,
r adi ol ogi cal exposur e, cont am nati on, and ai rborne
contam nation controls planned for cutting, welding, and
ot her activities includingcontam nated interference renoval.
Al so, i nplenentation of any speci al control s for contam nat ed
tools and waste should be reviewed. Where applicabl e,
controls for shielding installations should consider the
effects of additional weight | oads on equi pnent.

| f atenporary contai nnent openingis established, the nethod
of di sposal of any concrete debris nay be considered. Wile
much of this material is not expected to be contan nated,
consi deration should be given to any activation materials
i ncluding hard to detect isotopes such as H 3 and Fe-55.

Revi ew | i censee’ s eval uati ons of adverse i npact of tenporary
services (el ectrical power, structural supports, and systens)
on plant equi pnent and systens inportant safety.

f. If theretired SGs are stored on site, the storage facility
should be reviewed to verify that access is properly
controlled and dose rates at the perineter are below
applicable limts. For additional information, refer to
Generic Letter 81-38, "Storage of Low Level Radioactive
Wastes at Power Reactor Sites.”

03. 04 Post-installation Verification and Testing I nspections.
The inspection should review the licensee's post-installation
verification and testing programto verify that nodifications are
conpl eted i n accordance with t he desi gn; that draw ngs, procedures,
and training have been updated as appropriate; that post-
installation wal kdowns and inspections are perfornmed to ensure
equi pnment is restored and tenporary services are renoved; that
equi prent cleanliness has been verified; that pre-service
i nspection of welds to establish baseline data are perfornmed; and
t hat deficiencies are properly dispositioned. Verify that changes
in performance of the SGs and inits associ ated paraneters, such as
flowrates, pressures, and tenperatures are appropriately incl uded
i n design docunents and pl ant procedures. In addition to review ng
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the licensee's programto verify restoration, the inspector nay
perform i ndependent wal kdowns to confirm equi pnment restoration

If a tenporary containnment opening was established for SG
repl acenment, refer to Appendi x B of this procedure for additional
gui dance on testing foll ow ng restoration.

Direct inspection of portions of the primary and secondary | eakage
tests and vi sual exam nations and revi ewof the test results should
be perfornmed. The inspection should verify that testing satisfies
ASME Code and applicable regul atory requirenents, that testing was
conducted according to the procedure, and that results were
satisfactory or properly resol ved.

Section 02.04 of Inspection Procedure 93803 contains additiona
i nspection gui dance for testing inspections.

50001-04 | NSPECTI ON RESOURCES

The required nunber of direct inspection hours per SGRP plant w ||
vary significantly based on a nunber of factors such as |icensee
experience, contractor experience, and the vari abl e conpl exi ti es of
the given SGreplacenent. The scope and depth of the inspections
shoul d be sufficient to provide the desired | evel of assurance that
the | i censee adequately perforns activities inportant to safety and
that the rel evant codes, standards, requirenents, and conmtnents
are met. The total resources required for SGRP i nspection using |IP
50001 is estimted to be 350 direct inspection hours. It is
expected that portions of the inspections in this procedure can be
credited towards satisfying baseline inspections, such as IPs
71121. 01, 71121. 02, 71111. 02, 71111.17, and 71111. 23.
Approxi mately 140 hours at a single unit station and 110 hours at
a multi-unit site are expected to be credited towards baseline

I nspecti ons. | nspection of the establishnent/restoration of a
tenporary contai nment opening will require additional inspection
effort.

50001- 05 REFERENCES

1. Generic Letter 81-07, "Control of Heavy Loads" (M crofiche
| ocati ons 7964/ 024, 7900/310, and 90191/ 292)

2. NUREG- 0612 "Control of Heavy Loads at Nucl ear Power Pl ants”
(Mcrofiche |location 6411/280)

3. NUREG CR- 1595, "Radi ol ogi cal Assessnent of Steam Gener at or
Renmoval and Repl acenent Update and Revision”™ (Mcrofiche
| ocati on 7309-019)

4, Generic Letter 81-38, "Storage of Low Level Radioactive
Wastes at Power Reactor Sites" (Mcrofiche | ocation 10848-
343)
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5. Regul at ory Gui de 1. 136, Revision 2, "Materials, Construction,
and Testing of Concrete Containnments " (Mcrofiche |ocation

09162-003)
END
Appendi ces:
A Appl i cabl e I nspection Procedures
B. Tenporary Contai nnent Openi ng Revi ew Gui dance
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| nspection

APPENDI X A
APPLI CABLE | NSPECTI ON PROCEDURES

Procedure No. Inspection Procedure Title

71111.
71111.
71111.
71121.
71121.

55050

55100

55150

57050

57060

57070

57080

57090

70370

81064
93803

70307

70313

| ssue Dat e:

02
17
23
01
02

Eval uati on of Changes, Tests, or Experinents

Per manent Pl ant Mbdificati ons

Tenporary Plant Modifications

Access Control to Radiologically Significant Areas

ALARA Pl anni ng and Controls
Nucl ear Wel di ng General Inspection Procedure
Structural Welding General |Inspection Procedure
Wel d Verification Checkli st
Nondestructi ve Exam nation Procedure Vi sual
Exam nati on Procedur e Revi ew/ Wor k
oservati on/ Record Revi ew
Nondestructive Exam nation Procedure Liquid
Penetrant Exam nation Procedure Review Wrk
oservati on/ Record Revi ew
Nondestructive Exam nation Procedure Magnetic
Particle Exam nation Procedure Review Wrk
oservati on/ Record Revi ew
Nondestructi ve Exam nati on Procedure U trasonic
Exami nati on Procedur e Revi ew/ Wor k
oservati on/ Record Revi ew
Nondestructi ve Exam nati on Pr ocedur e
Radi ogr aphi ¢ Exam nati on Procedure Revi ew Wr k
oservati on/ Record Revi ew
Testing Piping Support and Restraint Systens
Conpensat ory Measures

Safety Systens Qutage Mdifications |Inspection

Cont ai nnent | nspections”

Cont ai nnent Integrated Leak Rate Test -
Procedure Revi ew

Cont ai nnent I ntegrated Leak Rate Test
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70323 Cont ai nment Leak Rate Test Results Eval uation

| 7 May only be applicable when the containnent access has been
enl ar ged.

END
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APPENDI X B
TEMPORARY CONTAI NVENT OPENI NG REVI EW GUI DANCE
A OBJECTI VE

This appendi x provides additional guidance for inspection of
activities associated with establishing a tenporary contai nnent
opening in the containnment shell for steam generator (SQ
repl acenent and its subsequent restoration.

B. BACKGROUND

To replace the SGs in containnents that have small equi pnent
hat ches, sone |icensees have chosen to replace the SGin one piece
t hrough a tenporary transfer opening cut through the contai nnent
i nstead of disassenbling the SG and transporting its sections and
conmponents through the equi pnent hatch. On the basis of tine and
radi ol ogi cal considerations, this approach has generally been
preferable. After conpletion of the SGreplacenent, the openingis
cl osed, the containnment structure is restored to its original
configuration and integrity, and structural integrity testing is
perfornmed. Cutting the tenporary opening and closing it, may be
carried out without NRC s approval under the provisions of 10 CFR
50. 59, provided the process does not raise any unrevi ewed safety
gquestions (USQ) or require a change in technical specifications.
However, since this process involves construction activities for
the nost inportant safety-related structure in a nuclear power
pl ant, quality assurance and quality control practices should be
strictly foll owed, and the restoration of the contai nnment shoul d be
i nspected by NRC.

C. GUI DANCE
GENERAL

This appendix is intended to augnent the existing inspection
guidance in this procedure to identify regulatory concerns and
licensee activities associatedw th cutting and cl osing atenporary
cont ai nnent openi ng. Some of the discussion below may overl ap
previ ous gui dance and is only provided for clarity.

NRC inspection enphasis should be on verification that the
containnment isrestoredtoits original integrity after closure of
the tenporary opening. Because actions related to cutting and
restoring atenporary openinginaprestressed concrete contai nnent
enconpass 1ssues concerning reinforced concrete and stee
contai nnents, issues related to prestressed concrete contai nnents
are used as the basis for this appendix. Therefore, sone itens
di scussed bel ow may not apply to all containment designs.

Construction as used herein is an all-inclusive termthat covers

materials, design, fabrication, installation, examnation, and
testing. The licensee should prepare specifications covering al
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aspects of the construction of the tenporary openi ng as di scussed
in the foll ow ng sections.

REGULATORY CONCERNS

In a prestressed concrete contai nnment, the conponents that are cut
and repl aced i ncl ude concrete, reinforcing bars, tendon sheat hi ng,
and the steel liner. The tendons, together with the grease in the
sheat hi ngs that pass through the opening area, are renoved before
the opening is cut. The tendons may be reused in the restoration.
The concerns are as foll ows:

a. The steel liner plate may be torch-cut and reused. During
reinstallation, the gap around the |iner plate for welding
may not be as uniformas it would be for new plates. The
uniformty of the gap is dependant upon how skillfully the
plate was initially torch-cut. The strength of the
repl acenment wel ds may not be the sane as the uncut plate, but
it should be very simlar to the strength of the weld joints
in the original structure.

b. The creep and shrinkage of the concrete used to close the
openi ng, which is usually high for newy poured concrete,
could result in higher conpressive strain in the concrete
adj acent to the repaired opening as a result of prestressing
and may cause |iner buckling.

c. The creep and relaxation of reused tendons could cause the
| oss of prestress as aresult of tensioning and det ensi oni ng.

d. The |l eak tightness of the tendon sheat hi ng may be conprom sed
as a result of wthdrawing and re-inserting the tendons,
resulting in grease |eakage. This |eakage may reduce the
strength of the concrete and | eave the tendon unprotected.

e. The location of reinforcing bar splices at one section
W t hout staggering may conpromse the strength of the
contai nnment. The use of sister splice sanples for testing
instead of production splices my not reflect the true
quality of the production splices.

f. After closingthe opening, the containnment is to be subjected
to a structural integrity test (SIT). The test pressure is
usually 1. 15 times the design pressure. This test may result
in wider cracks in the concrete shell, which may allow
m gration of noisture to steel conponents enbedded therein,
resulting in potential corrosion.

DESI GN REVI EW6

Desi gn revi ews shoul d be coordi nated with the Mechani cal and Ci vi l
Engi neering Branch, NRR, via the Project Manager, to confirmthe
restored design margin.

Codes and St andar ds
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Accept abl e options for industry codes and standards to be used for
t he design, construction, and restoration of the containnment
access are as foll ows:

(1) The codes and standards described in the final safety anal ysis
report (FSAR), consistent with current regul ati ons, as the basi s of
the facility operating license are to be utilized.

O, and preferably:

(2) To the extent practical, the latest Anmerican Society of
Mechani cal Engi neers Boiler and Pressure Vessel Code (ASME code)
edition and addenda. Practical adjustnents can be nade i n the use
of the updated ASME code provi sions to acconmpdate the limtations
of design and construction. The quality and overall margins
required in the original design are to be mai ntai ned and shoul d be
i ncluded in decisions on the extent to which adjustnents are nade
for using the updated ASME code provisions. If the licensee
chooses this option, review of its acceptability should be
coordi nated wi th the Mechani cal and G vil Engineering Branch, NRR,
via the Project Mnager.

Anal ysi s

The licensee should perform structural analyses for the
contai nnment, which considers the effect of the opening for the
applicable loads and |oad conbinations resulting from the
cont ai nnment openi ng.

Stress anal yses of the contai nnment structure are to be perforned
considering both the presence of the tenporary opening and
conditions after its repair. This analysis should incorporate the
properties of the materials of the replacenent conponents, which
may affect the behavior of the contai nnment structure locally and
gl obal ly. The anal yses shoul d denonstrate that the code al |l owabl e
limts have not been exceeded i n both cases. The | oads and | oadi ng
conbi nati ons shoul d be the sane as those specified in the FSAR or
the applicable Standard Review Plan (SRP) sections. Al so,
consi deration should be given to the conditions arising fromthe
exi stence of the tenporary opening, ranging frominitial cuttingto
cl osing including potential construction | oads.

Desi gn Changes

The materials and replacenent conponents used to restore the
contai nnent should be the sane as those originally used and
docunented in the FSAR except that the concrete used to close the
openi ng can be adjusted to reduce the creep and shri nkage. | f
different materials or conponents are used, they should satisfy the
applicable design criteria and requirenents and provide an
equi val ent overall safety margin as provided in the originally
i censed design

TEMPORARY OPENI NG | NSPECTI ONS
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On the basis of the regulatory concerns previously described, the
areas of inspection interest can be sumrari zed as foll ows:

1. Welding of the steel liner or shell, since the torch cut my
result in irregular edges. The wel di ng process, use of proper
materials, the skill and training of the welder, and post

installation exam nation and testing should be considered. The
repl acenment welds may not be the same strength as the original
uncut liner, but it should be very simlar to the strength of the
weld joints in the original structure.

2. Proper concrete mx design and qualification and proper
pl acenment techni ques shoul d ensure that concreteinthe repair area
exhibits |ow creep and shrinkage. The certification of the
concrete m x design, should ensure that the design mx is simlar
to that used in original construction, and that the mx 1is
controlled to reduce creep and shrinkage. Sufficient testing
shoul d have been done prior to placenent to ensure that design
strength is attainable. Also, the certification of materials used
inthe concrete contai nnent, such as aggregate, cenent, water, and
adm xtures are of interest.

Wtnessing the initial concrete placenent is inportant to verify
that the concrete is being handl ed and tested properly. |In cases
where the interior formfor the concrete containnent is the |iner
pl ate, additional stiffeners may be needed to prevent buckling.

3. The tensioning force of the tendons, which nay be reused and
tensioned to a |l evel of preload which would not cause nore creep
and rel axati on. The prestressi ng sequence shoul d al so be careful ly
i npl enent ed.

4. The control of grease filling so that the tendons are adequately
covered and there is no | eakage from the sheathing that can be
observed on the surface of the containnent.

5. The rebar splicing around the opening and the use of the sister
splices for quality control testing. Checks on the proper
certification of the rebar and splice nmaterials and worker
qualifications may al so be incl uded.

6. Wtnessing of the structural integrity test (SIT) and the
integrated |l eak rate test (ILRT) of the containnent.

Fabrication, Installation, Exam nation, and Testing

Fabri cati on, install ation, exam nati on, and testing wth
appropriate instrunentation are to be perforned in accordance with
the applicable ASME Code as stated above under "Codes and
St andards" or the stipulations in the FSAR The behavior of the
repaired containment structure locally and globally as obtained
fromthe SIT and the ILRT is to be assessed.

Generally, the facility technical specifications require periodic
exam nations of the contai nment integrity includinginspections of
the tendons. It is not expected that those exam nations will be
altered by the restoration of the tenporary contai nnent access. O
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concern however i s the potential for degradati on of the contai nnent
structural integrity or |leak tightness that could result fromthe
restoration. For exanple, tendon degradation could occur due to
noi sture intrusion via a pathway created in a danmaged or
i nadequately restored tendon duct. An assessnment shoul d be of the
| i censee' s neasures and/ or pl anned actions (e.g. anal ysis, testing,
exam nation) to verify that containnent integrity is naintained
followwng the restoration. Assistance in performng this
assessnent should be coordinated with the G vil Engineering and
Geosci ences Branch, NRR, via the Project Mnager.

| nspection and Quality Assurance

Quality assurance and independent (third-party) inspection
requirenments for cutting and closing the tenporary opening are
applicable. Verification of these activities should be perforned.
Training and Qualification

The training and qualifications of craft and quality assurance

personnel nmay be revi ewed as t here have been past problens with the
use of inexperienced personnel.

END
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