NRC INSPECTION MANUAL ECGB

| NSPECTI ON PROCEDURE 62003

I NSPECTI ON OF STEEL AND CONCRETE CONTAI NMENT STRUCTURES
AT NUCLEAR POWNER PLANTS

PROGRAM APPLI CABI LI TY: 2515
SALP FUNCTI ONAL AREA:  MAI NTENANCE ( MAI NT)

62003-01 | NSPECTI ON OBJECTI VES

01.01 Evaluate by visual exam nation and/or review of |icensee
docunentation the condition of steel and concrete containnment
structures at nuclear power plants and verify containnent
integrity. | npl enentation of the NRC containment inspection
program requirenents contained in this procedure are consistent
Wi th the nonitoring requirenents of 10 CFR 50. 65 (mai nt enance rul e)
and required by 10 CFR 50.55a, which endorses, in part, the
Amer i can Soci ety of Mechani cal Engi neers Boil er and Pressure Vessel
Code, Section X, Subsections IVE and | W.

62003-02 | NSPECTI ON REQUI REMENTS

02.01 The inspector wll verify, either through direct inspection

of containment structure or through review of [|icensee
docunentation, that the containment structure has not experienced
degr adati on. The inspector will also verify, if degradation

exists, that corrective actions have been taken, and that the
degradati on has been fully docunented and report ed.

02.02 Verify that the licensee has inplenmented the inspection
requirements of the anended 10 CFR 50.55a (rule) effective
Sept enber 9, 1996, which references the 1992 Addenda of Subsecti on
| VE, "Requirenents for Class MC and Metallic Liners of Class CC
Concrete Conponents of Light-Water Cooled Power Plants,” and
Subsection W, "Requirenents for C ass CC Concrete Conponents of
Li ght - Wat er Cool ed Power Pl ants," of Section XI, Division 1, of the
Amer i can Soci ety of Mechani cal Engi neers Boil er and Pressure Vessel
Code (ASME Code).

62003-03 | NSPECTI ON GUI DANCE

Ceneral CGui dance
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Eval uati on and assessnment of the effectiveness of |icensees'
i nspection prograns (devel oped on the basis of the requirenents in
NRC rules) by NRC inspectors wll provide confidence in the
integrity of the contai nment structures at nucl ear power plants.

62003 -2- Issue Date: 06/11/97



xanpl es of degradation not found by |icensees, but initially
detected at plants through NRC i nspections, are (1) corrosion of
steel containnment shells in the drywell sand cushion region,
resulting in wall thickness reduction to bel ow the m ni nrum desi gn
t hi ckness; (2) corrosion of the torus of the steel containnment
shell (wall thickness below mninmm design thickness); (3)
extensive corrosion of the liner of a concrete containment wth
| ocal degradation at many | ocations to approxi mately hal f-depth;
(4) |eakage of protective grease from the tendon sheathing of
prestressed concrete containnments; and (5) | eaching and excessive
cracking in concrete containnents.

The NRC staff has issued information notices on the preceding
degradati on mechani snms, such as Information Notice (IN) 85-10,
"Post - Tensi oned Concrete Anchor Head Failure"; IN 86-99,
"Degradation of Steel Containnents”; and IN 88-82, "Torus Shells
Wth Corrosion and Degradation of Coatings." These publications
were nmeant to alert the licensee to these potential degradati ons.

Al so, inplenentation of Regulatory Guide (RG 1.35, "lnservice
| nspection of Ungrouted Tendons in Prestressed Concrete
Contai nments,"” is a useful resource in inspecting for degraded

post-tensioned tendons in prestressed concrete contai nnents.

Additionally, it is expected that |I|icensees would use the
cont ai nment nonitoring progranms which they develop to conply with
the requirenents of 10 CFR 50.55a to satisfy the nonitoring
requirenments of 10 CFR 50.65 (rmaintenance rule). The NRC
encourages |icensees to utilize such prograns for inplenentingthe
requirements of 10 CFR 50. 65. For those |icensees that choose to
use this program to neet the nmaintenance rule nonitoring
requi rements, the NRCinspector should verify that the performance
or condition of the contai nnent structure is properly eval uated per
the |li censees' nmi ntenance rul e prograns. ui dance for nonitoring
structures per the nmintenance rule can be found in Regul atory
GQuide 1.160, "Mnitoring the Effectiveness of Miintenance at
Nucl ear Power Plants.”

Speci fi c Gui dance

03.01 The inspector will follow the 1992 edition with the 1992
addenda of Subsections | VWVE and | W. of Section XI, Division 1 of the
ASME Boi | er and Pressure Vessel Code as nodified by the anended 10
CFR 50. 55a of the NRC s regul ati ons effective Septenber 9, 1996, in
nmonitoring the licensees' inspection prograns related to steel and
concrete contai nments.

The inspector will review the UFSAR and Techni cal Specifications
for additional specific |licensee requirenents for the perfornmance
of contai nnent inspections. The inspector will review the UFSAR

and appl i cabl e constructi on drawi ngs and records to becone fam |l i ar
with the construction details of the containnment structure to
determ ne the appropriate inspection requirenents necessary to
conply with the Techni cal Specifications.
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The inspector wll also review a sanple of the licensee's
i nspection records to determne if the |icensee is conplying with
cont ai nment i nspection requirenents, taking appropriate action to
docunent, evaluate, and repair identified defects, and performre-
I nspections, as necessary.

03. 02 Paragraph 03.01(a) of IP 62002, "I nspection of Structures,
Passi ve Conponents, and C vil Engi neering Features at Nucl ear Power
Plants,"” states that this inspection procedure wll provide
gui dance on the use of Subsections IVWE and IW. of the ASME Code.
The guidance is provided in the followng paragraphs in the
nuneri cal order of the paragraphs of the subsections. The gui dance
is provided only where additional explanation is needed. No
guidance is provided if the requirenents of the paragraphs need no
clarification.

Subsection | V\E

| E- 1232: In Section 50.55a(b)(x)(A), the rule additionally
requires that the licensee shall eval uate the acceptability of the
i naccessi bl e areas when conditions exist in accessible areas that
could indicate degradation. The rule requires the licensees to
docunent specifics of such areas in the Inservice I nspection (I1Sl)
Summary Report.

| VE- 2200: In Section 50.55a(g)(6)(ii)(B)(1), for <currently
licensed operating reactors, the rule clarifies that the
exam nation perfornmed during the first period of the first
i nspectioninterval, whichis requiredto have been conpl eted prior
to Septenber 9, 2001, wll serve as the preservice exam nation

| VE- 2400: I n case of contradiction between the requirenents in
| VE- 2400 and Tabl e | V\E- 2500- 1 regar di ng t he i nspecti on frequenci es,
the detailed requirenents of Table-2500-1 will control.

| VE- 24 30: Section 50.55a(b)(2)(x)(D) of the rule provides an
alternative to the requirenents of this section. The alternative
woul d allow the licensees to determ ne the nunber of additional
conponents to be exam ned based on an eval uation to determ ne the
extent and nature of the degradation. The rel axed alternative was
provided in the final rule in response to the public coments on
this subject.

Tabl e | E- 2500-1: For exam nation categories E-B and E-F rel ated
to pressure retaining welds, Section 50.55a(b)(2)(x)(C) of therule
mekes t he requi renment optional on the basis of the experience thus
far that there is no evidence of problens associated with these
wel ds under the operating conditions.

| E- 3112: This section provides for acceptance of contai nnent
conponents by

(1) examnation, (2) repair, (3) replacenent, and/or (4)
eval uation. Wen a |icensee docunents an acceptance of a flaw or
degradati on by eval uation, a reduction of up to 10 percent of the
nom nal plate thickness of either a steel containnment shell or
steel liner of a Cass CC conponent is acceptable. [If a licensee
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desires to accept flaw sizes |arger than 10 percent, the adequacy
of the degraded conmponent nust be denonstrated by anal ysis. Any
engi neering evaluation of this type is subject to review

In addition to the disposition of the flaws or areas of degradati on
reveal ed during the exam nation in accordance with this section,
the rule for netal containnents and the liners of concrete
contai nments, requires the licensees to eval uate the acceptability
of the inaccessible areas when conditions in the accessi bl e areas
i ndi cate potential for such degradation in the inaccessible areas.

Subsection | W

If the integrity of the post-tensioning system and that of the
post -tensioned contai nnent i s periodically ensured by alicenseein
accordance with the plant' s techni cal specificationrequirenents or
by the provisions of Revision 3 of Regulatory Guide 1.35, the rule
considers these requirenents to satisfy the expedited exam nation
requi renent of the post-tensioning tendons of Subsection |W.
However, the requirenents for concrete surfaces examnation in
accordance wth Subsection IW, and that for Iliner plate
exam nation in accordance wth Subsection IWE has to be
suppl enented to ensure conpliance with the requirenments of the
rul e.

| WL- 2420: The 6 nonths and 1 year latitude given in these
requirenments are neant to enabl e licensees to conveniently schedul e
the examnations considering the schedules for other ISl
requi renents and refueling outages.

| WL- 2500: If the VT-3C or VT-1C exam nation of the concrete
surfaces, or the exam nation of post-tensioning tendons of the
prestressed concrete contai nnents, or theliner surface exam nation
(inaccordance wi th Subsection I\VE), indicates aflaw, degradation,
or corrosion in the accessible areas that could indicate the
exi stence of a flaw, degradation, or corrosion in the inaccessible
area, the condition needs to be eval uated and docunented in the | S|
summary report, as required by 10 CFR 50.55a(b)(2)(ix)(E) of the
rul e.

| WL- 2510: The use of guidelines given in ACI 349.3R-96, in
addition to ACH 201.1R-68, wll be wuseful in examning and
eval uating the concrete surface condition.

| WL- 2524: Addi ti onal exam nation of grease caps is required, asin
10 CFR 50.55a(b)(2)(ix)(A) of the rule.

Tabl e | W.- 2525- 1:
(1) The acceptance limt for chem cally conbined water is 10
percent by weight and that for free water is zero, as
required by 10 CFR 50.55a(b)(2)(ix)(D) (1) of the rule.
(2) The acceptance |imt for the absolute difference between

t he anmount of grease replaced and renoved is 10% of the net
duct vol une, as per | WL- 2526.

Issue Date: 06/11/97 -5- 62003



| WL- 3221: Additional trending analyses wll be perforned as
required in 10 CFR 50.55a(b)(2)(ix)(B) of the rule.

| WL- 3221: For the tendons to be conpletely detensioned for the
renoval of wire or strand sanpl es, the el ongati ons correspondingto
the specific prestressed force in the tendons shoul d be assessed as
required by 10 CFR 50.55a(b)(2)(ix)(C of the rule.

62003- 04 RESCURCE ESTI MATE

For pl anni ng purposes, the average estimated tinme to conplete the
requirenments of this inspection procedure is 36 hours per nucl ear
power plant unit. This estimate i s based upon the assunption that
nost of the |icensee's inspection and nmai ntenance docunentationis
avai | abl e. This estimate assunes that the NRC inspector wll
review |licensee docunentation and perform spot checks of a few
critical areas.

62003- 05 REFERENCES

ACl 201.1R-68, "Cuide for Making a Condition Survey of Concrete in
Service."

ACl 349.3R-96, "Evaluation of Existing Nuclear Safety-Related
Concrete Structures.”

ASME Section X, Subsection IV, "Requirenments for C ass MC and
Metallic Liners of Cass CC Conponents of Light-Water Cooled
Pl ants. "

ASME Section Xl, Subsection IW, "Requirenments for Class CC
Concrete Conponents of Light-Water Cooled Plants.™

ASME Section Xl, Subsection |W, "Requirenents for Class 1, 2, 3,
and MC Conponent Supports of Light Water Cooled Plants.™

NUREG- 1522, "Assessnent of Inservice Conditions of Safety-Rel ated
Nucl ear Pl ant
Structures,” U S. Nucl ear Regul atory Comm ssion, June 1995.

USNRC Regul atory Guide 1.35, "Inservice Inspection of Ungrouted
Tendons in Prestressed Concrete Contai nnents.”

USNRC Regul at ory Gui de 1. 35.1, "Determ ni ng Prestressing Forces for
| nspection of Prestressed Concrete Containnents."

Rel at ed Docunents:

USNRC I N 85-10, "Post-Tensioned Contai nment Anchor Head Failure."
USNRC I N 86-99, "Degradation of Steel Containnents.”

USNRC I N 88-82, "Torus Shells Wth Corrosion and Degradati on of
Coatings."
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USNRC I N 89-79, Supplenent 1, "Degraded Coatings and Corrosion of
St eel Contai nnent Vessels."

USNRC I N 97-10, "Liner Plate Corrosion in Concrete Contai nnents."”

USNRC | N 97-11, "Cenent Erosi on From Cont ai nnent Subfoundati ons at
Nucl ear power Plants."

USNRC I N 97-13, "Deficient Conditions Associated with Protective
Coatings at Nucl ear Power Plants.™
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