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July 29, 1992

U. 8. Nuclear Regulatory Commission
Attention: Document Contrel Desk
washington, D. C. 20555

Subject: McGuire Nuclear Station, Units 1 and 2
Docket Nos. 50-369 and 50-370
Unqualified coatings inside Containment
Reguest for NRC approval

Dear Sir;

McCuire Nuclear Staticn has in place a program for the
control of ceoatings inside containment. Recently,
enhancements to this program have been identified. A
fundamental criteria of the program enhancements involves
limiting vhe amount of unqualified coatings inside
containment to less than 20,000 square feet.

In support of the implementation of the program
enhancements, Duke power requests NRC approval of the
enclosed technical justification. The purpose of the
justification is to show that a known quantity (20,000
square feet) of unqualified coatings inside containment will
not degrade ECCS performance. The justification assumes
that all unqualified coatings (20,000 square feet) inside
containment fails and the impact of this failure on sump
performance is assessed. Based on the results of this
evaluation, the sump will not be clogged with the failed
coatings and will still provide adequate NPSH requirements
for all ECCS pumps during the entire event.

NRC approval of this evaluation prior to the start of
McGuire unit 1 cycéle 9 is requested. The current schedule
for the start of cycle 9 is June 3, 1993.
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‘Unqualified Coatings Inside Containment

Purpose

The purpose of this technic.l justification is to provide assurance
that a known quantity of failed coatings inside the Containment
will not degrade Emergency Core Cooling System performance.

Background

Coatings inside the McGuire Nuclear Station Containment were
applied in accordance with the McCGuire Painting and Coating
Schedule (MC-1167.02) during original plant construction. The
McGuire FSAR (Sectiocon 6.2.1.8) lists the coating systems, describes
the DBA ceonditions the coatings will withstand, and describes where
they were applied. The coating schedule has been superseded by the
Nuclear aintenance Coating Schedule (MC-1167.00). McGuire Nuclear
Station adopted Requlatory Guide 1.54 (Quality Assurance
Requirements For Protective Coatings Applied To Water-Cooled
Nuclear Power Plants) for all Civil components except for the
provisions in ANSI N45.2-1971 (McGuire FSAR, Table 1-4). The
original mechanical and electrical eguipment does not comply with
Regulatory Guide 1.54 since the equipment was procured prior to
issuance of Regulatory Guide 1.54. To enhance our current coatings
program, all coatings inside containment were inventoried and a
maximum allowable quantity of failed coatings was conservatively
determined to be 20,000 square feet. The 20,000 sguare feet of
failed coatings is beyond the actual calculated value but will
allow for any future coating deviations (Reference attachment 2 for
a draft of proposed revisions to the McGuire FSAR).

Technical Justification

Less than 8% of all coatings inside Containment have ungualified
coating systems. The McGuire recirculation intake sump hi¢s been
designed to minimize the amount of debris which could reach *“ha
intake screens (Reference Attachment 1 for further description of
sump features and draft of proposed revisions to the McGuire
FSAR) . The Containment sump structure, located in the pipe tunnel
outside the polar crane wall, consists of an outer trash rack made
of stainless steel grating to prevent large debris from entering
the structure and a 1/4" fine mesh inner screen to prevent
particles larger than .206" in diameter from passing through.
Water collected in the "lower Containment compartments reach the
sump by flowing through a series of spare penetrations in the polar
crane wall located near the Containment floor level. Lighter
debris floating on the water surface is unable to reach the sump
due to the water level being higher than the penetrations in the
crane wall prior to ECCS operation. Heavier particles (specific
gravity greater than 1) which settle to the Containment floor
inside the crane wall also are unable to reach the sump screen due
to the low approach velocity (.24 ft/sec), as determined by Alden
Research Laboratory (ARL) from sump model testing. The optimum






exchangers, and spray nozzles) were analyzed for debris entrainmer.t
and clearances. The failure of 20,000 square feet of coatings was
round not to degrade the systems performance based on a low
debris/water ratio (194 ppm), input from equipment suppliers, and
engineering judgement. The ana.ysis conservatively assumed all
20,000 square feet of failed coatings entere the system, however,
the sump design features described above will substantially reduce
the amount of debris actually reaching the sump.

Accurate records of unqualified coatings inside Containment will
continue to be maintained to insure the 20,000 square feet limit
will not be exceeded. This programmatic app~sach improves the
existing coating program and allows quantitative analysis t. verify
ECCS performance.

Conclusion

A programmatic and quantitative approach to controlling the
inventory of unqualified coatings insid- containment will further
assure availability of the ECCS in an accident condition. This is
done by limiting the amount of unqualified coatings being added
inside the containment thereby further reducing the potential
impact to the ECCS. Allowing a known and controlled quantity of
ungualified coating materials inside containment does not reduce
ECCS performance.






Attachment 1 (Cont.)

FBAR 6.5.2

Containment Sump

The design of McGuire does not provide for a Containment sump as
such. The lower compartment of the Containment collects sufficient
volume of water following the injection phase of satety ‘wjection
to allow the initiation of recirculation. Water collected in the
lower Containment compartments reaches the sump by flowing through
a series of spare penetrations in the polar crane wall located near
ihe Containsent floor level. Refer to Figures 1-10 and 1-16 for
plan and elevation drawings of the Containment sump. The design
details of the Con’ ament sump are shown on Figure 6-193.

i/he Containment sump structure, which is located in the pipe tunnel
outside the polar crane wall, consists of an outer trash rack made
of stainluss steel grating to preve:: large debris from reaching
the inner screen. A fine mesh inner screen is provided to prevent
particles larger than .206" in diameter from passiig through. A
removable solid top deck is provided to facilitate inspection of
the structure and pump suction intake.

After a LOCA, the potential debris that could be strippr* off will
not adversely affect the operation of the emergency rec.rculation
~zoling system. Dense debris including failed coatings (specific
gravity greater than 1) settles to the floor and cannot reach the
Containment sump structure. This is accomplished by maintaining a
verv ‘ow inle* velocity of .24 fps, as determined by Alden Research
Labo. -tory (ARL) from sump model testing. Debris including paint
chips, insulation, etc. would be generated during the ?nitial
blowdown of the LOCA; thus, there would be an approximate minimum
vime of twenty minuvtes for particles to settle before any suction
is taken from the sump. This twenty minutes also allows the water
level to rise above the coverplate, thus preventing floating debris
trom blocking the screen. ). vortex formations or air entrainment
will occur at the sump as determined by ARL sump model test,
therefore floating debris will not be pulled into the sump.
However, 1i debris were able to reach the sump, the fine mesh
screen (1/4"™ mesh size) is provided to prevent degradation of ECCS
performance. The Containment spray nozzles, which have 3/8" spray
orifices, are not subject to clogging by particles less than 1/4"
in maximum dimension. All other valves, pumps, and heat cxchangers
have sufficient clearances to pass particles of less than 1/4".,
ARL sump model tests also showed that 50% screen blockage (67.5
sguare feet sc'een surface area) does not degrade ECCS performance.



ATTACHMENT 1 (Continued)

6.5 Contwnment Spray System MeGuire Nuclear Station

Equipment wisulation 1s designed 50 as not 10 become a source of sump blockage. The types of wmsulation
used n the Contanment are-reflective or mass insulation as Listed on Table 6140 on page 644,
Essentially all mass insulation is encapsulated

The reflective nsulation or mass (encapsulated blanket) insulation, which s utiized on high energy
poing, 15 expected 10 be sinpped off dunng & postulated rupture in the wiwnity of the runture, All
msulation 10 the viauuty of postulated pipe breaks is in the lower Containment area and would pose no
problems n clogging drains. However, in the event that a break occurred, and refiective insulation. mass
iencapsulated blanket) wsulation or parts thereof were thrown into the ice condenser via the lower inlet
door, there 15 a possibility of clogging a bay drain. Under these cucumstances, water would run over to
the next bay after exceeding a level of | inch in the affected bay

Non-safety related equipment 1n the Containment is also designed so as not to become a source of sump
blockage.

The contanment sump structure design 1s in conformance with Regulatory Guids 1.82 except that Section
C 1s revised as follows:

.l A configuration utlizing the contanment side structure and floor as the intake structure boundary
15 considered acceptable for those plants 1o why . .ae post LOCA water level in the containment
is suffiently high, thus making additonal sump depression® in the floor non-productive.
Redundance is provided by two separate suction pipes protected by a trash rack, screen and guard
pipes.

C.2  The contaicment recuc ation intake structure and the suction pipiyy “ould be protected from
tugh energy piping systems to the extent practical to preclude dam.ge by whipping pipes of
high-velocity jets of water or steam.

C4 A carb should be provided around the intake structure to prevent the accumulation of heavy
debns aganst the outer screen.

C7 A veruically mounted fine inner screen should be provided. The design coolant vuiocity at the
mnner screen should be approximately *S cmsec (1.5 fi'sec). The available surface area used in
determuning the design coolant veloaity should be based on one-half of the free surface area of the
fine wner screen to conservatively account for partial blockage. Only the vertical screens should
be conuidered 1n determurung available surface area.

Water 15 available, for recirculation, from the following sources:
1. Refueling water storage tank
. Ruactor Coolant System

Lo

. Safety Injection System - accumulators

3

4. lce Condenser - ice melt
At least 350,000 gallons of water are in the lower compartment of the Containment prior 1o the stant of
recarculation. After all the ice has melted there are available for recirculation 750,000 gallons or more,
Water is collected in the refueling cavity dunng the wutial transfer of water and during recirculation.

Depletion of the recurculation sunply is prevented by terminating the six refueling cavity drains in the
lower companumert of the Containme 't

“~des and Classifications

Salety class and code class for major components of the system are given in Table 3-4 on page 3-44.
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ATTACHMENT 1 (Continued)

McGuire Nuclear Station 65 Containment Spray Svs .m
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ATTACHMENT 1 (Continued)

6.5 Contwnment Spray System MeGuire Nuclear Station
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ATTACHMENT 2

MeGuire Nuclear Station 6.2 Contminment Systems

6.2.1.6 Materials

Fhedollon ng coating matenas and coating systems are those speaﬁed by Design Engpineenng and lppbtd} See pext

by the Duke Power Company Constructons-Depanment 10 all siructures and equipment inside th r;'..,( fer
Containment structure. These systems have been qualified for radiation eimmw,. R $:0A
and water chemustry exposure dunng 4 DBA i the following manner

Radwtion

I ANSI N59-1967 Protective Coatings (Paints) for the Nuclear Industry Applica.. s defined
in 3ection 1.0.1, Table 1.1.1, a Summary Guide to Coating Performance Recuirements a.” Table
I.1.2, Radiation Exposure Guide.

2 ANSI NI101.241972 Protecuve Coaungs (Pants; for Light Water Nuclear Reactor Containment
Faciliues.

Applicable exposures defined in Subdivision 1.4.2.1, Normal Environmental Conditions for PSR's,
Table | Typical Design Exposure Conditions of Coatings for Normal Operation of FWR s,

Temperature: Pressure

I ANSI N101.2-1972 Protective Coatings (Pants) for Light Water Nuclear Reactor Containment
Faalities.
Subdivision 1422, Design Basis Accident Environment Conditions for PWRs Table 3. Typical
spray solution additives,

Applicable exposures defined in Subdivision 1.4.2.2 Design Basis Acaident Environmental Conditions
for PWR's and Figure |, Typwal DBA Curve for PWR Containment facilities showing temperature
and pressure versus tume.

Pressure - Temperature Curve provided in Figure 6:69 on page 6-399 and Figure 6-70 on page 6-400
representing conditions for Westinghouse Ice Condenser Units,
Water Chemustry

i+ ANSI N101.2-1972 Protecuve Coatings (Paints) For Light Water Nuclear Reacter Containment
Facilities,
Subdivision 1.4.2.2 Design Basis Accident Environment Conditions for PWR's Table 3. Typical Spray
Solution Additives.

2. Chemical make up of spray solutions and water chemistry during the DBA cvcle.

s

The Commercial names of Mobil Chermucal Company coatings used in the Containment are listed below:

DP#12 13 F12 Mobil Zinc #7

DP=i7  89-R-10 Val-chemn High Build Epoxy Base
DP#34 89 Senrs Val-Chem H. Build Epoxy Enamel
DP#3s 46-X-19 Epoxy Surfacor

DP#16 99-X-101 Water Ba.: Epoxy Surfacer

DP#=69 76 Senies High Build High Solid Epoxy Enamel
DP&72 78 Senes Tank Lining Epoxy

The Commercial names of Wisconsin Protective Coatings Corporation Coatings used in the Containment
are listed below:

DP#71 7155 Senes Plasite Lining

REV: (01 MAY 1991) 6-51



Attachment 2 (Cont.)

F8AR 6.2.1.8

Materials

The following coating materials and coating systems are those
specified by Engineering and applied by the Duke Power Company
Maintenance Department to all structures and equipment inside the
Containment structure. These systems have been qualified for
radiation exposure, pressure, temperature, and water chemistry
exposure during a OBA in the following manner,

A maximum of 20,000 square feet of unqualified coatings inside
Containment is considered to be a negligible fraction of the
Containment interior surfaces. The effect of non-qralified coating

failure on the Containment spray flowpath is presented in Section
6.8,



