--

,............
-

UNITED STATES

o

NUCLEAR REGULATORY COMMISSION

Z

WASHINGTON, D.C. 20.55-0001

"May 16, 1997

MEMORANDUM TO:

L. Joseph Callan
Executive Director for Operations

/

FROM:

Denwood F. Ross, Jr., -airma
Committee to Review Generic
quire ents

SUBJECT:

MINUTES OF THE CRGR MEE1inG NUMBER 304

I

The Committee to Review Generic Requirements (CRGR) met on Tuesday, April 22, 1997
from 9:00 a.m. to 12:00 noon. A list of attendees is provided in Attachment 1.
At this meeting the CRGR reviewed the proposed generic letter titled, "Potential for
Degradation of Emergency Core Cooling and Containment Spray Systems Following a
Loss-of-Coolant Accident Due to Construction Deficiencies and Foreign Material Inside the
Containment." An earlier version of this generic letter titled, "Potential for Degradation of
Emergency Core Cooling System Recirculation Due to Construction Deficiencies and
Foreign Material in the Containment Following a Loss-of-Coolant Accident," was reviewed
by the Committee on February 25, 1997 at the CRGR Meeting No. 302; the minutes of
that CRGR meeting were issued on April 4, 1997. During that review, the CRGR
commented that the 19 or so relevant NRC generic communications issued over the past
dozen years have not been fully effective, as incidents involving debris and potential
degradation of the emergency core cooling system (ECCS) continue to occur. Therefore,
the Committee recommended that the NRC take a stronger stance on the subject, such as
targeted inspections and escalated enforcement. It was agreed that the staff will rewrite
the generic letter (1) with a greater emphasis that the licensees are required to ensure the
operability of the structures and components in order to comply with the provisions of the
ECCS Rule and the Maintenance Rule, as applicable; (2) combine this generic letter with
another generic letter under preparation on the related subject of potential inadequacies in
the licensees' protective coating programs, especially, the problems associated with the
use of unqualified paints and coatings in the containment; (3) make it clear that NRC
regards these lapses in the foreign material exclusion (FME) programs serious, and is
willing to focus necessary inspection resources to verify licensee compliance with the
existing regulations; and (4) that escalated enforcement actions will be taken when
warranted. The staff agreed to resubmit the revised generic letter reflecting the CRGR
recommendations.
Subsequently, the staff redrafted the generic letter by expanding its scope to include the
subject of another generic letter in progress dealing with the problems encountered with
the use of unqualified paints and coatings in the containment, as recommended by the
CRGR, and retained some 50.54(f) information request feature. The staff also requested a
rereview by the CRGR as the contents, scope, and tone of the originally proposed generic
letter were significantly revised. The Committee agreed to review the redrafted the
generic letter, which was accomplished on an expedited schedule.

L. J. Callan

-2

The CRGR made several comments on the scope and the technical contents of the revised
draft generic letter, and also discussed the substance of the allegations. Specifically, the
Committee recommended that the differences in the FME and the coating issues (i.e., why
the staff does not request information on FME, but does so on the coatings) should be
clearly stated. Also, the message in the generic letter should remain focused on the main
safety concerns, with separate discussions on the FME and the coatings. This should be
followed by strong statements to the effect that NRC regards these lapses in the
licensees' FME programs as serious, and is willing to focus necessary inspection resources
to verify licensee compliance with the existing regulations, and to take escalated
enforcement actions consistent with the NRC's enforcement policy, when warranted. The
staff was also asked to include in an appendix of examples related to these enforcement
actions. Furthermore, the Committee recommended that discussion on ANSI standards
and the Regulatory Guide should clearly point out that these are not requirements and that
they are being included for information only.
Additionally, the staff should include a stronger statement about applicability of the
Maintenance Rule, and finally, should make it clear that the lack of conformance with the
requirements applicable to both debris and coatings are subject to enforcement actions.
The staff redrafted the generic letter by organizing the "Purpose" section, focusing the
message in the main text of the letter, and moving all the supporting material in the
Appendices.
Subject to the satisfactory incorporation of these comments plus appropriate changes, as
deemed appropriate to the boiler-plate material, the Committee endorsed the generic letter
for issuance. A formal endorsement was sent to the staff by e-mail on May 5, 1997.
Attachment 2 contains details.
At the 304th meeting, the CRGR also reviewed the proposed supplement to Bulletin 96
01, "Control Rod Insertion Problems." The Committee made several comments regarding
the scope and the technical content of the proposed supplement. There was specific
discussion on the applicability of the requested actions in the proposed supplement only to
the licensees of the Westinghouse- and B&W-designed PWRs, but not to the licensees of
CE-designed PWRs. Also, the design aspects of the rod insertion problems warranted
discussion. The staff elaborated on the design differences between the NSSS vendors and
thimble tube design variations, as applicable, in supporting the rationale for excluding the
licensees of the CE-designed plants. The staff summarized the world-wide experience and
the results of the licensee responses to Bulletin 96-01, and the conclusions drawn,
including the rationale for the prescriptive requirements in the proposed supplement.
There was also a discussion on the applicability of the General Design Criteria (GDCs) (of
Appendix A to 10 CFR 50) to operation. Specifically, in the proposed supplement, the text
under the "Regulatory Requirements," which began with "The regulatory requirement for
operation..." explicitly referenced GDC 26 and GDC 29, raised questions, as there may be
as many as 60 plants licensed during the pre-GDC days. The Committee maintained that
although over the years the intent of the design requirements articulated under the GDCs
have been included in the current licensing basis of various facilities, GDCs are not
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generically enforceable. However, the plant Technical Specifications and
the requirements
included in Appendix B of 10 CFR 50 are. Specifically,
Criterion XI, "Test Control," of
Appendix B, is a binding legal requirement. The
wording used in the "Requested Actions"
and those of the "Required Response" sections
were discussed in detail.
The CRGR recognized that the requested actions
are very specific and prescriptive.
However, they do have definite merit as they relate
to ensuring the operability of the
reactor protection system and maintaining adequate
shutdown margin. Thus, the CRGR
agreed with the staff in invoking the compliance
exception to the backfit rule. In addition,
since the licensees were not afforded any flexibility
of proposing other viable alternatives,
the Committee recommended that, in lieu of testing
at prescribed intervals, the alternative
of a rigorous engineering analysis to demonstrate
control rod insertion ability (which was
already suggested in the text of the proposed supplement)
be also included in the
"Requested Actions."
Subject to incorporation of these comments, the
Committee endorsed the bulletin
supplement for issuance. A formal endorsement
was sent to the staff by e-mail on May 1,
1997. Questions concerning these meeting minutes
should be referred to Raji Tripathi
(415-7584).
Attachments: As stated
cc:

Commission (5)
J. Lieberman, OE
H. Bell, OIG
J. Larkins, ACRS
Regional Administrators, Rt-RIV
CRGR Members

SECY
E. Halman, ADM
K. Cyr, OGC
Office Directors
8. Sheron, NRR
G. Holahan, NRR
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Proposed
Letter
"Potential for DegradationGeneric
of Emergency Core Cooling
System and Containment Spray
System Following a
Loss-of-Coolant Accident Due
to Construction
and Protective Coating Deficiencies
and
Foreign Material in the Containment"
(CRGR Meeting No. 304 - April
22, 1997)
TOPIC
Staff request for CRGR review
and endorsement of the proposed
generic letter titled,
"Potential for Degradation of Emergency
Core Cooling and Containment
Spray Systems
Following a Loss-of-Coolant Accident
Due to Construction Deficiencies
Material Inside the Containment."
and Foreign
Following the CRGR endorsement,
the staff plans to
publish it in the FederalRegister
for public comment for a period
of 60 days'.
An earlier version of this generic
letter, "Potential for Degradation
Cooling System Recirculation Due
of Emergency Core
to Construction Deficiencies and
Foreign Material in the
Containment Following a Loss-of-Coolant
Accident," was presented for the
and endorsement on February 25,
CRGR review
1997 at the CRGR meeting No.
302. That proposed
letter applied to both the BWRs
and the PWRs, although, all but
one previously issued
generic communication were directed
to the BWR licensees. The staff,
Committee on the status of the
briefed the
licensee responses to Bulletins 2
95-02 and 96-03 and
subsequent staff actions. At that
meeting the CRGR commented
relevant NRC generic communications
that the 19 or so
issued over the past dozen years
have not been fully
effective, as incidents involving
debris and potential degradation
of the emergency core
cooling system (ECCS) continue
to be
that the NRC take a stronger stance occur. Therefore, the Committee recommended
on the subject, such as targeted
inspections and
escalated enforcement.
The staff agreed to rewrite the
generic letter addressing the following
recommendations by
the CRGR:

IThe

staff proposed reduced response
times for public comments and licensee
actions after the CRGR review;
however, the CRGR has no
objection.

2Previously,

during its 275th and the
278th meetings, the CRGR
had reviewed and endorsed
03 and 95-02, respectively.
the Bulletins 96
Both bulletins concern BWRs;
the former dealing with post-LOCA
ECCS strainers, where as the
plugging of the
latter concerned RHR pump
strainer clogging while operating
in the suppression

pool re-circulation mode.

(1)

a greater emphasis on the fact that the licensees are required to ensure the
operability of the structures and components in
order to comply with the provisions
of the ECCS Rule (10 CFR 50.46) and the Maintenance
Rule (10 CFR 50.65)1;

(2)

combine this proposed generic letter with another
generic letter under preparation
on the related subject of potential inadequacies
in the licensees' protective coating
programs, especially, the problems associated
with the use of unqualified paints
and coatings in the containment;

(3)

make it clear that NRC regards these lapses in
the foreign material exclusion (FME)
programs serious and is willing to focus necessary
inspection resources to verify
licensee compliance with the existing regulations;
and

(4)

escalated enforcement actions, consistent with
the NRC's enforcement policy, will
be taken when warranted. The staff was also
asked to include in an appendix
examples of related enforcement actions.

The staff was asked to resubmit the revised generic
letter reflecting the CRGR
recommendations, which the Committee had agreed
to circulate to the members for
endorsement, by negative consent. However, subsequently,
the CRGR staff was informed
that the staff had redrafted the generic letter incorporating
the Committee's
recommendations. The revised generic letter did
retain some 50.54(f) information request
features in the paints and coatings area to enable
the NRC staff to verify licensee
compliance with existing regulations. However,
the scope, contents, and the tone of the
modified generic letter had changed so much since
the original version reviewed by the
CRGR that the staff also requested a CRGR rereview
of the redrafted generic letter at a
future meeting. The CRGR agreed to a rereview.
BACKGROUND
(i)

Memorandum, dated April 21, 1997, from F. J.
Miraglia to D. F. Ross, requesting
CRGR review and endorsement of the proposed
generic letter titled, "Potential for
Degradation of Emergency Core Cooling System
and Containment Spray System
Following a Loss-of-Coolant Accident Due to Construction
Deficiencies and Foreign
Material Inside the Containment." (CRGR Review
Item No. 158, received on April
21, distributed to the members next day at the
meeting. The attachment included:
1.

Proposed draft Generic Letter

2.

Response To CRGR Charter Questions

3The cognizant staff, after discussion with the other
staff in NRR, added for CRGR presentation and the ensuing
discussion on the proposed generic letter at the CRGR meeting,
the requirement for compliance with the Maintenance
Rule, along with the compliance with the requirements of the
ECCS Rule as originally drafted.
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(ii)

(iii)

Draft memorandum dated nil, from F. J.
review and endorsement of the proposed Miraglia to D. F. Ross, requesting CRGR
generic letter titled, "Potential for
Degradation of Emergency Core Cooling
System and Containment Spray Systems
Following a Loss-of-Coolant Accident
Due to Construction Deficiencies and
Foreign
Material Inside the Containment." The
attachments were:
1.

Proposed draft Generic Letter

2.

Response To CRGR Charter Questions

This near final draft was electronically
distributed to the CRGR members, via
an e
mail from R. Tripathi, on April 17, 1997,
while a revision of the still being
negotiated-with-OGC draft was e-mailed
to the members on April 18, 1997.
These
two versions were made available to
them prior to the meeting.
E-mail from R. Tripathi to the CRGR members,
dated April 21, 1997, transmitting
the final Issue Sheet on the topic.

The presentation materials used by the
staff for the FME and the coatings are
included as
Attachment 2(A) and 2(B), respectively.
ISSUES, CONCERNS AND RECOMMENDATIONS
The revised proposed generic letter addresses
the continuing serious concern of foreign
material inside the primary containment
and construction deficiencies being identified
operating nuclear power plants which
may be capable of damaging and/or interfering at
successful operation of the ECCS and
with
the safety-related containment spray
system (CSS.)
It maintains that several relevant generic
communications issued by the NRC have
been fully effective, and that the NRC
not
regards these lapses serious and expects
that the
licensees would ensure that these systems
remain
safety functions. Furthermore, as recommended capable of performing their intended
by the CRGR on February 25, 1997,
the 302nd meeting, the draft revised
at
generic letter also asserts that the NRC
will conduct
inspections to ensure licensee compliance
with the current licensing basis for the
respective facilities, and will take aggressive
enforcement, consistent with its enforcement
policy, when warranted. Additionally,
the generic letter requests information
necessary for
the staff to evaluate the licensees' conformance
with the plant-specific licensing basis,
specifically, the adequacy of the addressees'
programs for ensuring the operability
of the
ECCS and CSS with respect to the paints
and coatings used inside the containment.
At this meeting, the Committee made
several comments on the scope and the
contents of
the generic letter. Specifically, the Committee
recommended that the staff
(1)
Revise the "Purpose" section to make
it clear, especially, by explaining the
differences in the FME and the Coatings
issues, i.e., why the staff does not request
information on FME but does so on the
coatings.
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(2)

Keep the message in the generic letter focused on the
main concerns, and move all
the necessary supporting information
(e.g., relevant operational experience,
NRC
generic communications) to appendices,
as was done for recent enforcement
actions. Also, consider using tables
in the appendices, and break up
the text with
additional headings to make it more
readable.

(3)

Separate the discussion on the FME
and the coatings, and make strong
conclusions
at the end of the FME section and
emphasize that the licensees are
required to
ensure the operability of the structures
and components to comply with
the
provisions of the ECCS Rule and
the Maintenance Rule, as applicable.

(4)

Make a stronger statement about
applicability of Appendix B to 10
CFR 50, and of
the Maintenance Rule.

(5)

Stress that the NRC regards the
lapses in the FME and the coatings
programs
serious, and is willing to focus necessary
inspection resources to verify licensee
compliance with the existing regulations,
and take escalated enforcement
actions,
when warranted.

(6)

Make it clear that the lack of conformance
with the regulatory requirements
applicable to debris and coatings
are both subject to enforcement
actions.

(7)

Clearly point out that the discussion
on ANSI standards and Regulatory
Guide is
being included for information only,
and that these are not requirements.

(8)

Under the "Required Information"
section, simplify questions and not
be repetitious.
Attachment 2(C) and 2(D) contain
the as-submitted-to-the-CRGR and
the as-endorsed-by
the-CRGR versions of the generic
letter.
BACKFIT AND SAFETY GOAL CONSIDERATIONS
There are no new staff positions
or new requirements imposed via
this proposed generic
letter. Additionally, the information
request on paints and coatings to
verify compliance
with the existing regulations is being
made under the provisions of 10
CFR 50.54(f).
Therefore, the backfit rule does
not apply, and there is no impact
on the Commission's
Safety Goal Policy Statement.
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Attachment 2(A) to the CRGR Meeting No. 304

CRGR PRESENTATION
APRIL 22, 1997
GENERIC LETTER
POTENTIAL FOR DEGRADATION OF
THE
AND CONTAINMENT SPRAY SYSTEMS EMERGENCY CORE COOLING
DUE TO CONSTRUCTION AND
PROTECTIVE COATINGS DEFICIENCIES
AND FOREIGN
CONTAINMENT FOLLOWING A LOSS-OF-COOLANT MATERIAL IN
ACCIDENT

r•i
I'

REASONS FOR GENERIC LETTER
* CONTINUING PROBLEMS WITH FOREIGN MATERIAL
IN CONTAINMENT
INCREASING RATE OF DISCOVERY OF PROBLEMS
DUE TO GREATER EMPHASIS BY NRC IN RECENT
YEARS BOTH IN GENERIC
COMMUNICATIONS AND INSPECTION ACTIVITY
* DEBRIS CONTINUES TO BE FOUND INSIDE CONTAINMENT
* CONTINUING IDENTIFICATION OF CONSTRUCTION
DEFICIENCIES
CLOGGING OF FLOW PATHS WITH SMALL CLEARANCES
(PWR ISSUE)
* PROTECTIVE COATINGS INADEQUACIES
CONCERN THAT PAST GENERIC COMMUNICATIONS
HAVE NOT BEEN EFFECTIVE

SAFETY CONCERN
. CLOGGING OF PWR ECCS SUMP SCREENS OR
BWR STRAINERS
* DAMAGE TO ECCS STRAINERS, SUMPS OR
ECCS PUMPS
CLOGGING OF FLOW AREAS IN ECCS LINES WITH CLOSE TOLERANCES

-1-

OPERATIONAL EVENTS INVOLVING DEBRIS IN ECCS RECIRCULATION FLOW PATHS
PLANT/REPORT
Haddam Neck
NRC Inspection Report

PROBLEMS DISCUSSED
In July 1975 6 55 gallon drums of sludge

with varying amounts of debris removed
from ECCS sump

50-213/96-08

North Anna 1/2

Galvanized ductwork painted with

LER 84-006-00

u

Millstone Unit I
LER 88-004-00

Existing suction strainers too small when
criteria of RG 1.82 Rev.1 applied.

lifie paint

Strainers will be replaced with larger
strainers if

ISAP criteria met.

Surry Power Station
Units 1/2
LER 88-017-01
IN 88-87
IN 89-77

1. Foreign material from construction
activities
found in cone strainer of
recirculation
spray system. Material
could have rendered system inoperable.
2. Gaps in sump screens since initial
construction

Trojan Nuclear Plant
LER 89-016-01

1. Wire mesh screen on top of sump trash
rack not installed.

IN 89-77
Diablo Canyon Unit 1
89-014-01

IN 89-77

2. Screen damage
3. Significant amount of debris
discovered in the sump. Could have caused
loss of a portion of ECCS.

1. Debris in sump
with design

2. As-built sump configuration not in
accordance
3.

Safety function would not have been

imp ai red

TME Unit 1

LER 90-002-00

1. Modification of sump access hatches
left holes
top of sump screen cage
Potentially incould
cause damage to pumps or

clog

__......______

McGuire Unit 1
LER 90011200

spray nozzles

1. Loose material discovered in upper
contairment prior to entry into Mode 4.
Items found would not have made ECCS
inoperable.

Calvert Cliffs Unit
1/2

NRC Inspection Report
March 5,

1. Unit 2 sump found to contain 25 lbs.

dirt, weld slag, pebbles, etc. Inspection
of Unit I found less than 1 lb. debris.
Possible minor damage to ECCS pumps.

1991

Diablo Canyon Unit 2
LER 91-012-00

1. Numerous instances of material Left
unattended or abandoned in sump level of

containment (tools, plastic toot bags,
clothing, etc.)
2. Material would not have prevented ECCS
recirculation function.

-2H.B. Robinson Unit 2
LER 92-013-00

9 safety injection pump reduced flow due
to blockage in minimum flow recirculation
check valve and flow orifice on July 8,
1992. A pump OK.
Foreign material also
found in RWST.

H.B. Robinson Unit 2

On August 24, 1992 following a reactor

LER 92-018-00

Pt. Beach Unit 2
LER 92-003-01
IN 92-85

Perry Nuclear Plant
LER 93-011-00

Susquehanna Units 1/2
LER 93-007-00

(Voluntary)

trip, A and B safety injection pumps
inoperable due to reduced flow. Found
during unscheduled surveillance to
demonstrate Si operability.

September

18, 1992: During TS CIST)

testing of the A containment spray pump
the pump was declared inoperable. A foam
rubber plug was blocking pump suction.
Plug removed and puwp tested
satisfactorily. One train of Unit 2
residual heat removal, safety injection
and containment spray systems inoperable
for entire operating cycle. Plug was part
of a cleanliness barrier.

5/92: During RFO foreign objects

discovered in the containment side of the
suppression
pool.
Fouling of RHR
strainers found. Strainers not cleaned.
1/93: RHR A/B strainers found deformed
(collapsed inward in the direction of the
fluid flow. Strainers replaced. 3/93:
RHR A/B operated in suppression pool
cooling mode. Pump, suction pressure
decreased. Could have compromised long
term RHR operation.
1. Assessing impact of debris and
corrosion
adhering to fibrous
materials products
that

pipe break.

may be dislodged due to

2. Developing procedures to backflush
strainers.

Sequoyah Unit 2
LER 9302600

Design basis limit for unqualified
coatings inside containment had been
exceeded. Additional quantity of
unqualified coatings on RCP motor platform
discovered. Path to ECCS sump.
Screens
will be installed before startup.

ANO Unit 2

LER 93-002-00
IN 89-77 Supplement I

ANO Uni t 1

LER 93-005-00
IN 89-77 Supplement 1

7 unscreened holes found in masonry grout
below
screen assembly of ECCS sump. Could
potentially
degrade

both trains of HPSI

and containment spray. Had previously
inspected sump because of IN 89-77. Did
not discover problem. NRC estimate of
incremental increase in core damage: 3
X10.04.
1. 22 unscreened 6"X3" pipe openings at
Occurred as a result
of modification prior to initial

base of sump curb.
operation.

2. Tears in screen.
3. Floor drains leading to sump not
screened.
4.
Licensee estimated increase in core
damage frequency 5XO'0.

...........
-
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San Onofre Unit 1/2

1. Irregular annular gap (approximately

LER 93-010-00
(Voluntary)

6.) surrounding 8u LTOP discharge line
penetrating horizontal steel cover plate.
2. Engineering analysis concluded both
sump trains operable.

Vermont Yankee
LER 93-015-00

1. LPCS suction strainers smatter than
calculations assumed.
NPSH calculations
performed in 1986 following change to
NUKONT" insulation invalid.
2.
Strainers replaced with Larger
strainers.

South Texas Unit 1/2
LER 94-001-00

1. Sump screen openings from initial
Frame plate at
construction discovered.
floor warped, creating several openings
approximately 5/8". Additional 1/4" gaps
discovered. Licensee concluded there as
no safety significance to these
deficiencies based on ECCS pump tests
,performed by the manufacturer.

Point Beach Unit I
May 6, 1994

NRC inspector found grout deterioration
Could result in flow
under sump screens.
bypass or particles of grout entering ECCS

LaSalle Unit I

April 26 and May 11,

IN 94-57

inspecting suppression pool during outage

NRC Inspection Report

PUMP.S

1994. Divers

found operational debris.

River Bend
IN 94-57

June 13, 1994. Plant in refueling outage.
Foreign material found in suppression
pool. Plastic bag removed from B RHR pump
suction strainer. Other objects: tools,
grinding wheel, scaffolding knuckle, step
off pad.

Quad Cities Unit 1

July 14,

IN 94-57

1994 post-maintennce test of A

loop RHR indicated a plugged torus

cooling/test return valve.
inspection
discovered remains of shredded plastic bag
in anti-cavitation trim installed during a
recent outage.
July 23, 1994: 4-inch diameter wire brush
and a piece of metal found wrapped around
a vane of the C RHR pump.

Browns Ferry Units

1/2/3

May 20, 1994 Letter to

1. Unqualified coatings on T quenchers in

suppression
pool
2. Continued

operation acceptable

3. Will remove coatings next RFO

NRC

Palisades Plant
LER 94-014-00

Signs, adhesive tape and labels with
potential to block the ECCS sump were
found in containment.
Containment spray
and HPSI pumps declared inoperable.
Engineering analysis concluded that the
sump screen would not be significantly
blocked.

-4-

Watts Bar Units 1/2

NRC Inspection Report

Screeas installed around RCP motors to
catch unqualified point not adequately

50-390 and 50-391/94-

coatings.

59
September 28,

Located to contain all unqualified

1994

Indian Point Unit 2
LER 95-005-00

Licensee discovered portions of the floor
on Elevation
containent had Lifted
and
cracked. 46In in
other Locations, floor
coating cracked when stepped on. Licensee
concluded that sumqp function would not be
compromised.

Susquehanna Unit 1/2

Licensee took actions to address concern
of clogging ECCS suction strainers. Among
these: removal of fibrous Insulation from
HELS areas, testing to characterize the
debris threat to strainer blockage,
quantification of corrosion products on
structural steel in wetwell, establishment
of a comprehensive analysis of containment
debris effects. Coating and insulation
procedures contain steps to reduce
potential for strainer blockage.

Prairie Island Unit 2

Broken labels for pipe hangers and labels
affixed to wall with degrading adhesive
discovered by NRC inspector after Licensee

LER 93-007-001
September 11, 1995

NRC Inspection Report

50-282/05-009

closeout inspection.

Licensee concluded

that this would not affect operability of
ECCS.

Pal i sades

NRC Inspection Report
50-225/95-008

Limerick Unit 1
NRC Inspection Report

Unsecured material stored on the landings
of stairways.
Broken"unauthorized"
glass and pieces of
signboard
and other
material found in area designated debris
free

50-352/96-04

Debris was allowed to collect in
suppression pool such that A RHR pump
rendered inoperable when safety/relief
valve Lifted on September 11, 1995.

Duane Arnold
NRC Inspection Report

FME Controls inadequate in drywell.
Hardhats and debris noted.

50-331/95-003
Foreign PWR
NRC IN 96-10
Millstone Unit 2

1. Operator found debris in the sump.
2. 2 of 4 ECCS Lines taking suction from
the sump were partially blocked by debris.
Debris present since plant construction.

LER 96-008

10 locations inconsistent with the screen
mesh size were identified. Placed plant
outside original design basis. Sump
screen replaced.

Watts Bar Unit I

Operator observed contairnment sump trash

LER 96-006-00

Calvert Cliffs Unit

I/2

LER 96-003-00

screen door was open when plant in NODE 4
and ECCS required to be operable.

Several holes identified in each units'
containment sump screen larger than
described
in the FSAR.
Holes field
installed for transmitter tubing.
Concluded not a threat to plant safety.

-5Diablo Canyon Unit 1
LER 96-007-00

Various debris that could pass through the
containment sump screen could be larger
than openings in the 11/2w centrifugal
charging pump runout protection manual
throttle valves and 2" SI cold Leg manual
throttle valves.

Neck
Haddam LER
6-01-00sizing,
LER 96-014-00

sumpandscreen
1. Discrepancies
scree fitinup,
methodmesh
of
attachment discovered. Sump screen

NRC. Inspection Report

replaced.

50-213/96-08

every RFO. Licensee reported this as a
condition which alone could have prevented
the fulfillment of a safety function.
2. 5 55 gallon drum& of sludge removed
from ECCS suf. Also, plastic, nuts and
bolts, tie wraps and pencil.

Big Rock Point

"Houekeeping in containment in the area

Sump will be inspected after

NRC Inspection Report

under the emergency condenser and the
reactor depressurization system isolation

50-155/96-004

valves was poor."

Catawba Unit 1

6 floor drains inside crane watt were not

NRC Inspection Report

covered with screen that had a finer mesh
than the suap screen. 1/4" holes rather

50-413/96-11

than 1/8" holes.

Crane wall penetrations

close to containment floor could allow the
transport of debris to the sump screen.
Penetrations sealed.

Millstone Unit 2
LER 50-336/96-08
NRC Inspection Report

Containment sump screens had been
incorrectly constructed such that larger

debris than analyzed could pass through

the ECCS.

50-336/96-08

Vogtle Unit 2
NRC Inspection Report

50-425/96-11

LER 96-007-00

Nine Mile Point Unit 2
NRC Inspection Report

50-410/96-11

Loose debris in "readily accessible areas"
identified by NRC inspectors inside
containment that had the potential to
block emergency sump screens during
accident conditions. Licensee's evaluation

concluded that debris did not represent
"substantial challenge" to ECCS. 6 ft' of
debris estimated. Additional items
identified by licensee and NRC inspector
during startup while in XOOE 3. Further
evaluation by licensee concluded that RHR
p
would not have had adequate NPSH due
to debris.

A significant amount of debris was found
in the stupression pool and downcomers

during RFO5, Licensee's preliminary

evaluation concluded that operability of

NRC Event Report 31172

ECCS could have been compromised.

LaSalle Unit 2
NRC Event Report 31159
LER 96-009-00

Foreign material recovered from

suppression pool and downcomers which

would challenge the operability of the
ECCS. Approximately 7 ft' per strainer
removed from PSP. Items most Likely from
construction or early outages. Special
multiple ECCS pup runs performed with
satisfactory results and no apparent
transport of the foreign material
discovered during this outage.

.................

-67,
Millstone Unit 3
LER 96-039-00

1. Construction debris discovered in
containment Recirculation Spray System
(RSS) containment sump and in ASS suction
lines.
2. Gaps discovered in ASS sump cover
prates.
3. Later Inspection found other sump
enclosure gaps.
4. Botts and clips missing from the
vortex suppression grating
5.
Debris found in ail 4 RSS pump suction
tines

H.B. Robinson Unit 2
LER 96-005-00

1. Openings found in sump screens that
could arlow debris above a certain size to
enter the sump. Could have prevented the
screens from performing their design
function.
2. An item of debris in excess of 3/8"
diameter Limit on contairnent spray
nozzles found in 14" sump drain pipe.

GENERIC COMMUNICATIONS ON SUMP AND STRAINER BLOCKAGE AND
DEBRIS ISSUES
Generic letter 85-22 Potential for Loss of Post LOCA Recirculation Capability Due to Insulation
Debris blockage December 3, 1985
IN 88-28 Potential for loss of Post LOCA Recirculation Capability Due to Insulation Debris
Blockage May 19, 1988
IN 89-77
1989

Debris in Containment Emergency Sumps and Incorrect Screen Configurations November 21,

IN 92-71

Partial Blockage of Suppression Pool Strainers at a Foreign BWR September 30, 1992

IN 92-85 Potential Failures of Emergency Core Cooling Systems by Foreign Material Blockage
December 23, 1992
IN 93-34 Potential for Loss of Emergency Core Cooling Function Due to a Combination of
Operational and Post LOCA Debris in Containment April 26, 1993
IN 93-34 Supplement 1 Potential for Loss of Emergency Cooling Function Due to a Combination of
Operational and Post LOCA Debris in Containment May 6, 1993
Bulletin 93-02

Debris Plugging of Emergency Core Cooling Suction Strainers May 11,

1993

SECY 94-051 NRC Bulletin 93-02 Supplement I Debris Plugging of Emergency Core Cooling Suction
Strainers February 28, 1994
Temporary Instruction (TI) 2515/125 To determine whether licensees have implemented effective
procedures to prevent foreign material from inadvertently entering safety systems during
maintenance activities, outages, and routine operations. August 8, 1994
IN 94-57

Debris in Containment and the Residual Heat Removal System

August 12,

1994

,GENERIC COMMUNICATIONS ON SUMP AND STRAINER BLOCKAGE AND
,DEBRIS ISSUES (Cont._)
IN 95-06 Potential Blockage of Safety Related Strainers
by Material Brought Inside Containment
January 25, 1995
Bulletin 95-02 Unexpected Clogging of a Residual Heat
Removal (RHR)
the Suppression Pool Cooling Mode October 17, 1995

Pump Strainer While Operating in

IN 95-47 Unexpected Opening of a Safety/Relief Valve
and Complications Involving Suppression Pool
Cooling Strainer Blockage October 4, 1995
IN 95-47 Revision 1: Unexpected Opening of a Safety/Relief
Valve and Complications Involving
Suppression Pool Cooling Strainer Blockage November 30,
1995
IRS Report Unexpected Opening of a Safety/Relief Valve
and Complications Involving Suppression Pool
Cooling Strainer Blockage at Limerick Unit 1 September
11, 1995
IN 96-10 Potential Blockage by Debris of Safety System
Piping Which is Not Used During Normal
Operation or Tested During Surveillances February 13,
1996
Bulletin 96-03, Potential Plugging of Emergency Core
Cooling Suction Strainers by Debris in Boiling
Water Reactors May 6, 1996
IN 96-27 Potential Clogging of High Pressure Safety
Injection Throttle Valves During Recirculation
May 1, 1996
IN 96-55 Inadequate Net Positive Suction Head of Emergency
Core Cooling and Containment Heat Removal
Pumps Under Design Basis Accident Conditions October 22,
1996
IN 96-59
30, 1996

Potential Degradation of Post LOCA Recirculation Capability
as a Result of Debris October

IN 97-13
1997

Deficient Conditions Associated With Protective Coatings
at Nuclear Power Plants, March 24,

CHANGES REQUESTED BY CRGR
"•

COMBINED GL ON DEBRIS WITH GL ON
PROTECTIVE COATINGS

"*ADDED

TABLE ON ENFORCEMENT ACTIONS

"* REMOVED

REQUESTS FOR INFORMATION AND ACTION
ASSOCIATED WITH
DEBRIS AND CONSTRUCTION DEFICIENCY
ISSUES

Attachment 2(B) to the CRGR Meeting No. 304
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CRGR PRESENTATION
APRIL 22, 1997
POTENTIAL FOR DEGRADATION OF THE
EMERGENCY CORE COOLING AND
CONTAINMENT SPRAY SYSTEMS DUE
TO CONSTRUCTION AND PROTECTIVE
COATINGS DEFICIENCIES AND FOREIGN
MATERIAL IN CONTAINMENT
FOLLOWING A LOSS-OF-COOLANT
ACCIDENT

o,?

PURPOSE OF THE GENERIC LETTER
RELATIVE TO COATINGS
"*

"*

To Notify Addresses About Problems
with the Material Condition of
Protective Coatings Inside
Containment
To Request Information Necessary
to
Verify Compliance of the Addressees"
Programs for Ensuring the Operability
of ECCSs and Safety-Related SSCs
with Respect to Coatings Inside
Containment

PURPOSE OF CONTAINMENT COATINGS
*

Protect Steel or Aluminum Surfaces
Against Corrosion

*

Protect Against Erosion or Wear
of
Metallic, Concrete, or Masonry
Surfaces During Plant Operation

*

Ease of Decontamination From
Containment Surfaces

COATING CATEGORIES

* Class I Service Applications - Coatings
Essential to Prevent or Mitigate
Consequences of Postulated DBA.
* Class 11 Service Applications
Coatings Essential to Normal
Operating Performance

COATING CLASSIFICATIONS

* Qualified - Tested for Critical
Characteristics Including DBA and
Applied Using Qualified Applicators
and Procedures
* Unqualified - Not Tested - Assumed to
Fail During DBA

APPLICABLE REGULATIONS AND
GUIDANCE

*

10 CFR Part 50, Appendix B
Requirements

*

10 CFR Part 50.65 - The Maintenance
Rule

*

10 CFR Part 50.46 - Acceptance
Criteria i:or ECCS for Light Water
Nuclear Power Reactors

*

10 CFRI Part 100 - Reactor Site
Criteria For Plants That Credit Spray
Systems for Fission Product Control

-

QA

* Regulatory Guide 1.54 - "Quality
Assurance Requirements for
Protective Coatings Applied to Water
Cooled Nuclear Power Plants"

COATING EVENTS
* Zion Unit 2, January 1997, About
100 Pounds of Degraded, Qualified
Coating Removed. Much of
Unqualified Coating Removed.
Random Adhesion Tests Conducted.
*

Indian Point, Unit 2, March 1995,
Paint Peeling Off of the Floor at the
46 Foot Floor Elevation - Improper
Application

* Sequoyah Units 1 & 2, October 1993,
RCP Coatings Not Identified in
Uncontrolled Coatings Log.
Uncontrolled Coatings Limit Exceeded
-Required Addition of "Catch" Screens
Around RCPs
* Susquehanna Units 1 & 2, July 1993
and Sept 1995, Reassessment of
ECCS Performance During DB LOCA
Did not Consider Unqualified Coatings

REQUESTED INFORMATION
* Licensing Basis for Controlling
Coatings Inside Containment
"*

"*

Identify Coating Program, How
it
Satisfies Appendix B, Applicable
Standards, Procedures
Method used to Track Qualified
and
Unqualified Coatings

Attachment 2(C)

"to

the CRGR Meeting No. 304

UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON,

D.C. 20555-0001

MEMORANDUM TO:

Denwood F. Ross, Chairman
Committee To Review Generic Requirements

FROM:

Frank J. Miraglia, Deputy Director 4
Office of Nuclear Reactor Regulation

SUBJECT:

REQUEST FOR REVIEW AND ENDORSEMENT OF THE PROPOSED GENERIC
LETTER TITLED "POTENTIAL FOR DEGRADATION OF THE EMERGENCY CORE
COOLING AND CONTAINMENT SPRAY SYSTEMS FOLLOWING A LOSS-OF
COOLANT ACCIDENT DUE TO CONSTRUCTION AND PROTECTIVE COATINGS
DEFICIENCIES AND FOREIGN MATERIAL INSIDE THE CONTAINMENT"
(TAC NO. M97146)

On February 25, 1997, the Office of Nuclear Reactor Regulation
(NRR) briefed
the Committee To Review Generic Requirements (CRGR) on a proposed
generic
letter dealing with degradation of the emergency core cooling
system (ECCS)
and the containment spray system (CSS) due to foreign material
inside
containment and construction deficiencies.
The CRGR requested that NRR
combine this generic letter with another under preparation on
the related
subject of potential inadequacies in protective coating programs.
NRR has
combined the two generic letters and requests that CRGR review
and endorse the
attached proposed combined generic letter. Following endorsement,
the
proposed generic letter will be published in the Federal
Register for public
comment for a period of 60 days.
The generic letter (Attachment 1) notifies addressees of a continuing
of events at both boiling-water reactor and pressurized-water reactor series
facilities in whi-h construction deficiencies, protective coatings
;ailure•,
and foreign material have been found that could interfere with
the
safety
function of coolant injection and recirculation following a loss-of-coolant
accident.
The generic letter further notifies addressees
NRC's intent to
increase its inspection and enforcement activities in this ofarea
certain information related to protective coatings to ensure the and requests
operability
of the ECCSs and safety-related CSSs.
The staff considers this generic letter
to be Category 2.
Attachment 2 gives responses to the questions contained in Section
IV.B of the
CRGR Charter. The responses to these questions document any evaluation
required by the paragraphs under 10 CFR 50.109(a)(4) and 10 CFR
50.54(f).

CONTACTS:

Richard M. Lobel,
(301) 415-2865
James Davis, NRR
(301) 415-2713

NRR

Denwood F. Ross

-2

The Office of the General Counsel (OGC)
objections to it.

reviewed this package and has no legal

The proposed generic letter is a "rule" for purposes
of the Small Business
Regulatory Enforcement Fairness Act (5 U.S.C., Chapter
8).
The Office of
Management and Budget has confirmed that the generic
letter is a non-major
rule.
The generic letter is sponsored by Gary M. Hcahan,
Director, Division of
Systems Safety and Analysis, and Brian W. Sheron, Director,
Division of
Engineering, Office of Nuclear Reactor Regulation (NRR).
Attachments:

As stated

Attachment I
UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001
April
NRC GENERIC LETTER 97-XX:

XX,

1997

POTENTIAL FOR DEGRADATION OF THE EMERGENCY CORE
COOLING AND CONTAINMENT SPRAY SYSTEMS FOLLOWING A
LOSS-OF-COOLANT ACCIDENT DUE TO CONSTRUCTION AND
PROTECTIVE COATINGS DEFICIENCIES AND FOREIGN
MATERIAL IN THE CONTAINMENT

Addressees
All holders of operating licenses for nuclear power reactors, except those
who have permanently ceased operations and have certified that fuel has been
permanently removed from the reactor vessel.
Purpose
The U.S. Nuclear Regulatory Commission (NRC) is issuing this generic letter
(1) to notify addressees about a significant concern that foreign material
capable of damaging emergency core cooling system (ECCS) and safety-related
containment spray system (CSS) equipment or interfering with its successful
operation continues to be found inside the primary containment at operating
nuclear power plants; (2) to notify addressees about the continuing
identification of construction deficiencies that cause the ECCS and the CSS
to
be eutside their design bases; (3) to notify addressees about continuing
problems with the material condition of ECCS systems, structures, and
components (SSCs) inside containment; (4) to notify addressees about problems
with the material condition of protective coa'-inqs inside containment; (5)
to
notify addressees ,,C the NRC has strong expectations that licensees will
ensure that the ECCS and CSS remain capable of performing their intended
safety functions and that the NRC will conduct inspections to ensure
compliance with the existing licensing basis and respond to discovered
inadequacies with aggressive enforcement consistent with its enforcement
policy; and (6) tc &.uost information necessary in order to evaluate
addressees' programs for ensuring the operability of ECCSs and safety-related
CSSs with respect to coatings inside containment.
Background
Foreign Material Exclusion,
Flow Areas Due to Debris

Construction Deficiencies,

and Clogging of Small

On November 16, 1988, the NRC issued Information Notice (IN) 88-87, "Pump
Wear
and Foreign Objects in Plant Piping Systems," which discussed several
incidents at nuclear power plants in which the potential existed for a flow
reduction as a result of pump wear and foreign objects in plant piping

...................................
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systems. In one of these incidents, the licensee found foreign objects in a
temporary pump discharge cone strainer. Upon further investigation, foreign
objects, dating to early construction modifications, were found in the sump.
In addition, various deficiencies were found in the sump screens.
On November 21, 1989, the NRC issued IN 89-77, "Debris in Containment
Emergency Sumps and Incorrect Screen Configurations," which discussed loose
parts and debris in the containment sumps of three pressurized-water reactors
(PWRs), Surry Units I and 2 and Trojan. At Surry Units i and 2, some of the
debris was large enough to cause pump damage or flow degradation.
In
addition, some of the screens had gaps large enough to allow additional loose
material to enter the sump. The licensee found that screens that separate the
redundant trains of the Inside Recirculation Spray System were found to be
missing at both units. At Trojan, the licensee discovered debris in the sump.
Some debris was found after containment closeout.
In addition, still later,
before startup, the NRC identified missing portions of the sump top screen and
inner screen.
IN 89-77 also reported that in 1980 the Trojan licensee found a
welding rod jammed between the impeller and the casing ring of a residual heat
removal pump.
On December 23, 1992, the NRC issued IN 92-85, "Potential Failures of
Emergency Core Cooling Systems Caused by Foreign Material Blockage," which
alerted licensees to events at two PWRs that resulted in the inability of ECCS
safety injection and containment spray pumps to produce adequate flow because
of foreign material blocking flow paths within the pumps.
On April 26, 1993, and May 6, 1993, the NRC issued IN 93-34, "Potential for
Loss of Emergency Cooling Function Due to a Combination of Operational and
Post-LOCA Debris in Containment," and its supplement, respectively.
In these
information notices, the NRC described several instances of clogged ECCS pump
strainers, including two events at the Perry Nuclear Power Plant, a domestic
boiling-water reactor (BWR).
The first Perry event entailed clogging of
residual hKat rew--"l (RHR) strainer: Ly operational debris consisting of
"general maintenance-type material and a coating of fine dirt." After cleaning
the strainers in January 1993, the licensee discovered that RHR A and B
strainers were deformed. The strainers were replaced. The second Perry event
involved an RHR pump test which was run after a plant transient in March 1993.
Pump suction pressure dropped to 0 KPa (0 psig). No change in pump flow rate
was observed. Material found on the strainer screen was analyzed and found to
consist of glass fibers from temporary drywell cooling filters that had been
inadvertently dropped into the suppression pool and corrosion products that
had been filtered from the pool by the glass fibers adhering to the surface of
the strainer. This significantly increased the pressure drop across the
strainer.
In response to these two events, the licensee for Perry took several actions,
including increasing the suction strainer area, providing suction strainer
backflush capability, and improving measures to maintain a high level of
cleanliness in the suppression pool.

-3On May 11, 1993, the NRC issued Bulletin 93-02, "Debris Plugging of Emergency
Core Cooling Suction Strainers," which requested that both PWR and BWR
addressees (1) identify fibrous air filters and other temporary sources of
fibrous material in containment not designed to withstand a loss-of-coolant
accident (LOCA) and (2) take prompt action to remove the foreign matter and
ensure the functional capability of the ECCS.
All addressees have responded
to the bulletin, and the NRC staff has completed its review of their
responses.
The licensee for Arkansas Nuclear One, Unit 2, reported by Licensee Event
Report (LER) 93-002-00, dated November 22, 1993, that the containment sump
integrity was inadequate to keep foreign material out.
Holes in the masonry
grout below the sump screen assembly would have let water into the sump
without being screened.
The licensee attributed this condition to failure to
implement design-basis requirements for the sump during initial plant
construction.
The holes were difficult to detect.
The holes appeared to be
part of the design because of their uniform spacing and because they were
"somewhat recessed...such that to see the holes they
must be viewed from near
the floor or from a significant distance away from the sump."
On August 12, 1994, the NRC issued IN 94-57, "Debris in Containment and the
Residual Heat Removal System," which alerted operating reactor licensees to
additional instances of degradation of ECCS components because of debris.
In
one case, at River Bend Station, the licensee found a plastic bag on an RHR
suction strainer. At Quad Cities Station, Unit 1, on July 14, 1994, the
remains of a plastic bag were found shredded and caught within the anti
cavitation trim of an RHR/torus cooling/test return valve.
Subsequent to that
event at Quad Cities Unit 1, the licensee observed reduced flow from the "C"
RHR pump and, upon further investigation, found a 10-cm (4-in.) diameter wire
brush wheel and a piece of metal wrapped around a vane of the pump.
On January 25, 1995, the NRC issued IN 95-06, "Potential Blockage of Safety
Related Strain3r by Material Brought Inside Containment," which discusScl a
concern that plastic or fibrous material, brought inside the containment to
reduce the spread of loose contamination, to identify equipment or to be used
for cleaning purposes may collect on screens and strainers and block core
cooling systems.
Several examples were cited.
On October 4, 1995, the NRC issued IN 95-47, "Unexpected Opening of a
Safety/Relief Valve and Complications Involving Suppression Pool Cooling
Strainer Blockage," which discussed an event on September 11, 1995, at the
Limerick Generating Station, Unit 1, during which a safety/relief valve
discharged to the suppression pool.
The operators started an RHR pump in the
suppression pool cooling mode.
After 30 minutes, fluctuating motor current
and flow were observed.
Subsequent inspection of the strainers found them
covered with a "mat" of fibrous material and sludge (corrosion products) from
the suppression pool.
The licensee removed approximately 635 kg (1400 lb) of
debris from the Unit I pool.
A similar amount of debris had been removed
earlier from the Unit 2 pool.
A supplement to IN 95-47 was issued on
November 30, 1995.

...............

-4On October 17, 1995, the NRC issued NRC Bulletin 95-02, 'Potential Clogging of
a Residual Heat Removal (RHR) Pump Strainer While Operating in Suppression
Pool Cooling Mcde," which discussed the Limerick Unit 1 event and requested
that BWR addressees review the operability of their ECCS and other
pumps that
draw suction from the suppression pool while performing their safety
function.
The addressees' evaluations were to take into consideration suppression
pool
cleanliness, suction strainer cleanliness, and the effectiveness of
their
foreign material exclusion (FME) practices.
In addition, BWK addressees were
requested to implement appropriate procedural modifications and other
actions
(e.g., suppression pool cleaning), as necessary, in order to minimize
the
amounts of foreign material in the suppression pool, drywell, and
containment.
BWR addressees were also requested to verify their operability evaluation
through appropriate testing and inspection.
On February 10, 1996, the NRC issued IN 96-10, "Potential Blockage
by Debris
of Safety System Piping Which Is Not Used During Normal Operation
or Tested
During Surveillances," which discussed debris blockage in ECCS lines
taking
suction from the containment sumps at a PWR in Spain.
One of the two
partially blocked lines had almost half the flow area of the pipe blocked
off;
the other was blocked less.
Upon further investigation, Spanish regulators
found that many sections of piping in both PWRs and BWRs are only
called upon
to function during accident conditions and are not used during normal
operation or tested during functional surveillance tests.
The licensee in
this case concluded that the safety significance was low because the
partial
blockage of the lines would not have prevented the ECCS from providing
sufficient core cooling.
However, it was also noted that some of the debris
could have been entrained in the water flow and could have detrimental
effects
on other parts of the system (e.g., pump and valve components and
heat
exchangers).
In addition, in LER 96-005, the licensee for the H.B. Robinson Steam
Electric
Plant, Unit 2. reported finding an item of debris larger than the
3/8-inch
diameter of the holes in the containment spray nozzle in a pipe in
the sump.
In LER 96-007, the licensee for Diablo Canyon Nuclear Power Plant,
Unit 1,,
reported that a radiograph inspection indicated that openings in the
Diablo
Canyon plant's 3.81-cm (1-1/2 in.) centrifugal charging pump runout
protection
manual throttle valves and safety injection (SI) to cold-leg 5.08-cm
(2-in.)
manual throttle valves were less than the 0.673-cm (0.265-inch) diagonal
opening in the containment recirculation sump debris screen.
Therefore,
debris could potentially block charging or SI flow through these throttle
valves during the recirculation phase of a LOCA.
The licensee concluded that
even during a postulated blockage of the throttle valves, the RHR
system flow
by itself would be sufficient to maintain adequate core cooling during
recirculation following a postulated accident.
As a corrective action, the
Diablo Canyon licensee stated in LER 96-007 that the system will
be modified
to ensure that the throttle valve clearance is greater than the maximum
sump
screen opening.
After reviewing an Institute of Nuclear Power Operations (INPO) operational
experience report on this event, the licensee for Millstone Nuclear
Station,
Unit 2, determined that eight throttle valves in the high-pressure
safety-

-5injection (HPSI) system injection lines were susceptible to the failure
mechanism described in the Diablo Canyon Nuclear Power Plant LER 96-007.
This
situation is discussed in NRC IN 96-27, "Potential Clogging of High Pressure
Safety Injection Throttle Valves During Recirculation," dated May 1, 1996.
The Millstone Unit 2 licensee concluded that the type of debris that would
pass through the screen openings would tend to be of low density and low
structural strength and that material of this type would be reduced in size as
it passed through the HPSI and containment spray pumps.
In addition, the
differential pressure across the HPSI system injection valves and containment
spray nozzles would tend to force through the valves or nozzles any material
that is "marginally capable" of obstructing flow.
These conclusions may be
plant specific and may not be applicable to other designs.
The Millstone
Unit 2 licensee committed to replace the sump screen with one that is
consistent with the original design.
On May 6, 1996, the NRC issued Bulletin 96-03, "Potential Plugging of
Emergency Core Cooling Suction Strainers by Debris in Boiling-Water Reactors,"
which requested actions by BWR addressees to resolve the issue of BWR strainer
blockage because of excessive buildup of debris from insulation, corrosion
products, and other particulates, such as paint chips and concrete dust.
The
bulletin proposed four options to deal with this issue:
(1) install large
capacity passive strainers, (2) install self-cleaning strainers, (3) install a
safety-related backflush system that relies on operator action to remove
debris from the surface of the strainer to keep it from clogging, or
(4) propose another approach that offers an equivalent level of assurance that
the ECCS will be able to perform its safety function following a LOCA.
BWR
addressees were requested to implement the requested actions of Bulletin 96-03
by the end of the first refueling outage beginning after January 1, 1997.
On October 30, 1996, the NRC issued IN 96-59, "Potential Degradation of Post
Loss-of-Coolant Recirculation Capability as a Result of Debris," to alert
addressees that the suppression pool and associated components of two BWRs,
LaSalle CounL
-'`1ion, Unit 2, and Nine M 'e PoinL Nuclear Station, Unit 2,
were found to contain foreign objects that could have impaired successful
operation of emergency safety systems that used water from the suppression
pool.
In particular, debris was found in the downcomers (large-diameter pipes
connecting the drywell to the suppression pool).
Although the licensee for
Nine Mile Point Unit 2 had previously cleaned the suppression pool, the
downcomers had not been inspected.
In addition, the licensee found debris
covers in place on seven of the eight downcomers located in the pedestal area
directly under the reactor vessel.
These debris covers had been in place
since construction.
The Nine Mile Point Nuclear Station, Unit 2,
LER 96-11-00 attributes this condition to inadequate managerial methods and to
environmental conditions since the "accessibility of the pedestal area
downcomers requires removal of grating in the undervessel area and climbing
down to the dimly lit subpile floor.
The plastic covers on the downcomers are
not visible from the grating elevation because of the missile shield plates
above the downcomer floor penetrations.
Furthermore, since the first
refueling outage, access to this area has been limited because of the high
contamination levels and general ALARA [as low as reasonably achievaole]
considerations."

-6Although the NRC has not previously discussed the subject in a generic
communication, licensee event reports have been submitted regarding the loss
of control of containment sump access hatches, leaving them open during
periods when ECCS sump integrity was required.
For example, LER 89-014-01
(Diablo Canyon Nuclear Power Plant, Unit 1) discussed the opening of the
sump
access hatch at various times while at power "without adequate consideration
of ECCS operability."
LER 96-006 (Watts Bar Nuclear Plant, Unit 1) reported
that an operator observed a containment sump (trash screen) door open while
ECCS operability was required.
Protective Coatings
At nuclear power plants, coatings and paints serve to (1) protect ferritic
steel, austenitic steel, galvanized (zinc-coated) steel, or aluminum surfaces
against corrosive environments; (2) protect against erosion or wear of
metallic, concrete, or masonry surfaces during plant operation; and (3) allow
for ease of decontamination of radioactive nuclides from the containment
wall
surfaces.
These coatings may come in inorganic forms, such as zinc-based
paints, or organic forms, such as orqanic latex, polyurethane, or epoxy
coatings.
Coatings applications at domestic nuclear power plants are typically grouped
into one of two categories, namely:
(1) Class I Service Applications, which constitute applications of coatings
or paints to SSCs that are essential to prevent or mitigate the
consequences of postulated accidents.
Protective coatings applied to the
interior wall and floor surfaces of the containment structure and to the
exterior surfaces of most of the SSCs located inside the containment
structure normally fall into this category.'
(2)

Class II Service Applications, which constitute applications of coatings
or paints to
""s that are essen.ii-I to The achievement of .ormal
operating performance.

Protective coatings applied to the interior surfaces of the containment
structure and to SSCs inside containment, are considered qualified coatings
if they have been subjected to physical property (adhesion) tests under
conditions that simulate the projected environmental conditions of a
postulated design basis (DB) LOCA, and have demonstrated the capability
of
maintaining their adhesive properties under these simulated conditions.
These
tests are typically conducted in accordance with the guidelines, practices,
test methods, and acceptance criteria specified in applicable industry
standard procedures (such as those issued by the American National Standards
Institute, Inc. [ANSI], or the American Society for Testing and Materials
[ASTM]) for coatings applications.
However, the licensing basis for Class I
coating applications may contain exceptions to or provide alternative means
of
Coatings applied to nonsafety-related small-scale components inside the
containment structure, such as small lighting fixtures or small nonsafety
related power buses, may form an exception to this statement.
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adequate safety basis was given and accepted by the NRC staff as to
why
accepting the exceptions or alternatives would not have the potential
to
affect the performance of safety-related ECCSs and CSSs during a postulated
DB LOCA.
In regard to protective coatings used for Class I service
applications inside the containment, the staff normally concludes
that a given
coating system is acceptable for service if it has been demonstrated
that the
coating system is qualified to maintain its integrity during a postulated
DB
LOCA, and if the programs for controlling applications of coating
systems for
Class I service applications are implemented in accordance with a
quality
assurance (QA) program that meets the requirements of Appendix B
to Part 50 of
Title 10 of the Code of Federal Regulations (10 CFR).
Protective coatings that have not been tested in accordance with the
provisions in the applicable ANSI or ASTM standards or have not met
the
acceptance criteria of the standards are considered to be "unqualified";
that
is, they are assumed to be incapable of maintaining their adhesive
properties
during a postulated DB LOCA.
The staff normally assumes that "unqualified"
coatings applied to the interior surfaces of the containment structure
and to
SSCs inside the containment structure will form solid debris products
under DB
LOCA conditions.
These debris products should, therefore, be evaluated for
their potential to clog ECCS sump screens or strainers and their
effect on the
operability of safety-related pumps taking suction from ECCS sumps
and
suppression pools during a postulated DB LOCA.
The NRC has issued Regulatory Guide (RG) 1.54-1973, "Quality Assurance
Requirements for Protective Coatings Applied to Water-Cooled Nuclear
Power
Plants," to provide the industry with an acceptable method for complying
with
the QA requirements of 10 CFR Part 50 Appendix B as they relate to
protective
coating systems applied to ferritic steel, aluminum, stainless steel,
coated (galvanized) steel, or masonry surfaces of water-cooled nuclear zinc
power
reactors.
In RG 1.54-1973, the NRC stated that the guidelines for coating
applications `n INSI Standard N1I01.4-1972, "Quality Assurance for
Protect.ive
Coatings Applied to Nuclear Facilities," as subject to the additional
regulatory positions in RG 1.54-1973, delineate acceptable QA criteria
for
providing confidence that "shop or field coating work [will] perform
satisfactorily in service." The quality assurance provisions stated
in ANSI
Standard N101.4-1972, as endorsed by the staff in RG 1.54-1973 are
considered
by the staff to provide an adequate basis for complying with the
pertinent QA
requirements of 10 CFR Part 50, Appendix B.
ANSI Standard N1I01.4-1972 provides recommended guidelines for implementing
QA
programs regarding coating applications at domestic nuclear power
plants.
ANSI Standard N1I01.4-1972, as endorsed in RG 1.54-1973, delineates
recommended
guidelines and criteria for establishing QA and quality control programs
for
coating activities, including activities for controlling work conditions,
for
controlling the ambient environmental conditions for coating applications,
for
controlling selection and procurement activities for coatings, for
controlling
preparation of substrate surfaces, for establishing QA procedures
for coating
applications, for qualifying personnel involved in coating preparation,

. .......
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-8application, and inspection activities, and for establishing coating
inspection guidelines and acceptance criteria. The scope
of ANSI Standard
N101.4-1972, as endorsed by RG 1.54-1973, also includes
recommended QA records
on coatings activities.
ANSI Standard N101.4-1972 states that ANSI Standard N5.9,
"Protective Coatings
(Paints) for the Nuclear Industry" (later reissued as
ANSI Standard N512) and
ANSI Standard NI01.2, "Protective Coatings (Paints) for
Light Water-Nuclear
Reactor Containment Facilities," are additional acceptable
standards for
governing activities related to the selection and evaluation
of protective
coatings applied both in the shop (i.e., at vendor or
manufacturer facilities)
or in the field. These standards delineate the type
of tests to be performed
in order for a given coating to be qualified for nuclear
applications.
However, how a licensee implements its program for controlling
activities
related to protective coating applications at a particular
nuclear
plant is
dependent on the plant-specific licensing basis for
the facility. Although
neither RG 1.54-1973 nor the applicable ANSI standards
are NRC requirements,
they do delineate acceptable programs and practices
for controlling coatings
application activities at nuclear power olants.
RG 1.54 is currently undergoing a major revision because
it has not been
revised since 1973.
Many of the documents referenced in RG 1.54 are outdated
and have been replaced by newer ASTM or ANSI standards.
ASTM Committee D-33,
"Coatings for Power Generation Facilities," has developed
replace many of the standards referenced in RG 1.54-1973. the standards that
This committee is
currently developing a maintenance standard for qualified
coatings at the
request of the NRC staff. This standard will cover
inspection of existing
coatings, application of new coatings over the original
substrate (steel,
concrete, galvanized steel, aluminum), new coatings
over the substrate-old
coating interface, and new coatings over old, qualified
coatings.
When this
standard is approved, RG 1.54-1973 will be revised to
reflect current
standards.
Utilizing more modern industry standards for protective
coatings may require a
change to the existing licensing basis.
Use of these standards must conform
with existing NRC requirements including conformance
with Appendix B.
The following event descriptions provide examples of
problems experienced with
protective coatings inside containment.
In January 1997, Commonwealth Edison Company (ComEd),
the licensee for the
Zion Nuclear Plant, Unit 2, discovered flaking and unqualified
paint applied
to the containment surfaces (IN 97-13, "Deficient Conditions
Associated With
Protective Coatings At Nuclear Power Plants").
The peeling
coatings was determined to occur at the horizontal junction of the protective
between the concrete shells that were used in construction lines located
of the Zion Unit 2
containment structure.
ComEd estimated that the total weight of degraded
coatings (peeling paint) was approximately 445 N (100
lb).
ComEd also
initially estimated that an additional 557-650 m2 (6000-7000
ft 2 ) of coatings
on surfaces inside containment were not qualified to
withstand the
environmental conditions of a postulated DB LOCA, in
accordance with the
testing criteria of ANSI Standard N512-1974.
ComEd determined that the

............
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peeling of the qualified coatings on the containment surfaces was due to
improper surface preparation before application of the protective coating,
resulting in inadequate adhesion of the coating following application.
ComEd corrected the condition of the paint by removing all of the degraded
"qualified" paint inside the Zion Unit 2 containment and by removing
all of
the additional "unqualified" paints that were determined to be located within
the analytically determined zone of influence of the Zion Unit 2 containment
sump.2 ComEd also performed 33 random adhesion or "pull" tests on the
remaining, intact, "qualified" paint inside the containment structure. All of
these tests were performed in accordance with the applicable testing
requirements specified in ANSI Standard N512-1974. All of the tests exhibited
"pulls" in excess of the 890 N (200 lb) required by the
standard, thus
demonstrating that the remaining qualified coatings were acceptable for
service during the next operating cycle.
On March 10, 1995, Consolidated Edison Company (ConEd), the licensee for
Indian Point Station, Unit 2, reported in LER 95-005-00 that paint was peeling
off the floor at the 14-meter (46-ft) elevation of the Indian Point Unit 2
containment structure. The paint was applied to the 14-meter (46-foot) floor
elevation during the 1993 refueling outage as an interim measure for reducing
personnel radiation exposures until a more permanent floor resurfacing could
be accomplished. ConEd determined that the following factors contributed to
the cracking and delamination of the paint: (1) in some areas, the paint had
been applied in excess of the dry film thickness recommended by the
manufacturer of the paint, (2) during preparation of the paint, too much paint
thinner was added to the paint, which led to an excessive amount of coating
shrinkage when the paint dried, (3) no scarification of the floor surface was
nerformed before application of the paint to remove old coatings, greases, or
silicone or wax buildups from the floor surface, and (4) the painters for the
application had not been trained to apply the particular brand of paint.
ConEd attributed the root cause of the coatings event to the failure of the
painters to f ._ controlled procedures ilr applications of the particular
brand of paint. To address the non-conforming condition of the paint, ConEd
removed all of the old paint from the 14-m (46-foot) floor elevation and
repainted the floor elevation with a qualified coating in accordance with the
station's procedural requirements and the manufacturer's recommendations for
the paint. Coedd :Iso retrained the paint specialists to reindoctrinate them
regarding the importance of complying with the station's applicable procedures
and standards on coating applications.
On October 18, 1993, the Tennessee Valley Authority (TVA) reported in
LER 93-026 the use of unidentified coatings on the surfaces of the No. 4
reactor coolant pump (RCP) motor housings at the Sequoyah Nuclear plant,
Units I and 2. These coatings were not accounted for in the licensee's QA
Uncontrolled Coatings Log. TVA determined that the No. 4 RCP motor housings
All of the unqualified paint within the containment sump's zone of
influence was removed, with the exception of approximately 112 ft 2 of
unqualified paint applied to small components, such as lighting fixtures or
name tags.
2

-10are completely within the zones of influence of the containment sumps at both
Sequoyah units.
The amount of unqualified coating on each No. 4 RCP motor
housing represented an additional area of 13.3 m2 (143
ft 2 ); this amount was
not accounted for by TVA in its 1986 assessment of unqualified
coatings on the
RCP motor housings.
This fact is significant in that the maximum amount of
uncontrolled coatings allowed by the Uncontrolled Coatings
Logs for the
Sequoyah units is set at 5.3 m2 (56.5 ft 2 ); this amount
represents the maximum
amount of uncontrolled coatings that can exi.st in the
zone of influence of the
containment sump without having the potential to affect
the operability of the
ECCSs and safety-related CSSs.
The NRC summarized its review of the safety significance
of the amount of
unqualified paint on the No. 4 RCP motor housings in
Inspection Reports (IR)
Nos. 50-327/93-42 and 50-328/93-42 and in IR Nos. 50-327/94-25
and
50-328/94-25, dated November 9, 1993, and September 12,
1994, respectively.
In IR Nos. 50-327/94-25 and 50-328/94-25, the NRC concluded
that the failure
of the unqualified coatings on or within the RCP motor
housings could
potentially allow migration of the coatings to the containment
sump during a
postulated DB LOCA and could impair the performance
of the containment ECCS
and the containment spray system during the event.
TVA addressed this issue
by modifying the RCP motor housings to include "catch"
screens designed to
prevent coating material on the motor housings from
reaching the strainers in
the containment sumps.
On July 2, 1993, and September 11, 1995, the Pennsylvania
Power and Light
Company (PP&L) issued LERs 93-007-00 and 93-007-01,
respectively, to summarize
its reassessment of ECCS performance at Susquehanna Steam
Electric Station,
Units I and 2, during a postulated DB LOCA.
In its initial analysis of ECCS
performance during a postulated DB LOCA, PP&L determined
that sources of
fibrous insulating materials would not have the potential
to impair the
operability of the ECCS at Susquehanna Units I and 2.
However, PP&L's initial
analysis did not account for "unqualified" coatings
as potential sources of
debris.
In LER 93-007-00, PP&L discussed the effect of debris
on the performance of
the ECCS during a postulated DB LOCA.
In the LER, PP&L stated that the
quantities of unqualified coatings and corrosion products
("other material")
inside the containment were key factors in deciding to
reassess the sources of
debris inside the Susquehanna Units I and 2 containments
during a postulated
DB LOCA.
Therefore, PP&L considered fibrous insulation material,
unqualified
coatings, and corrosion products as the sources of debris
in its reanalysis of
ECCS performance during the postulated DB LOCA.
The following uncertainties
existed in PP&L's evaluation of the debris during the
postulated event:
(1) uncertainty in qualifying the sources of debris within
the containment,
(2) uncertainty in determining the amount of debris that
could
during a postulated DB LOCA, and (3) uncertainty in establishingbe dislodged
exactly how
the debris (from its source to the ECCS strainers) would
be transported during
the postulated event. Given the uncertainties in the
analysis, PP&L stated in
the licensee event report that if unqualified coatings
and corrosion products
were included among the materials that could become
sources of debris, some
potential existed for complete blockage of the suppression
pool strainers
during the event.

11
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-11PP&L addressed this issue, in part, by requiring that DB LOCA qualification
testing be performed on all inorganic zinc paints inside the Susquehanna
containments.
PP&L also implemented improved administrative housekeeping and
inventory controls and issued an administrative coating specification that
restricted any coatings applied inside the containment structures to qualified
coatings
Discussion
NRC regulations in 10 CFR 50.46 require that licensees design their ECCS to
provide long-term cooling capability of sufficient duration following a
successful system initiation so that the core temperature shall be maintained
at an acceptably low value and decay heat shall be removed for the extended
period required by the long-lived radioactivity remaining in the core.
This
criterion must be demonstrated while assuming the most conservative single
failure.
Some addressees may credit containment sprays for pressure and
source term reduction in order to meet the requirements of 10 CFR Part 100.11.
These containment spray systems may take suction from the suppression pools or
ECCS sumps, and their operability depends, in part, on the integrity of the
protective coatiigs in containment.
Foreign materials, degraded coatings
inside the containment that detach from their substrate, and components of the
ECCS not consistent with their design basis, along with LOCA-generated debris
are potential common-cause failure mechanisms that could interfere with the
long-term cooling function since they have the potential to clog ECCS suction
strainers, sump screens, filters, nozzles and small clearance flow paths in
safety-related ECCSs and CSSs.
This could result in the loss of net positive
suction head (NPSH) of the pumps for these systems or otherwise damage these
pumps during a DB LOCA, preventing them from performing their safety
functions.
Although the BWR Owners Group (BWROG) has made significant progress in
resolving the issue of BWR ECCS strainer blockage caused by LOCA-generated
debris (e.g., i isulation removed by a pipc break, combined with particulate
material from paint, corrosion products, or cement dust), BWR licensees
continue to find lapses in their FME controls inside the containment.
PWR
licensees also continue to find foreign material in their containment sumps,
which the ECCS was not specifically designed to handle.
This debris has the
potential to block the sump screens or damage ECCS equipment.
In addition,
PWR licensees and NRC inspectors continue to find problems with the design,
construction, and material condition of PWR sumps.
Qualified coatings used inside containment must be demonstrated to be capable
of withstanding the environmental conditions of a postulated DB LOCA without
detaching from their substrate surfaces.
The LERs and NRC inspection reports
described in the background sectioh of this generic letter provide evidence of
weaknesses experienced by the industry with regard to applications of
protective coatings for Class I service.
These weaknesses include a lack of
activities to:
(1) control the preparation and cleanliness of the substrate
surfaces prior to application of the coatings systems, (2) control the
preparation of paint prior to its application, (3) control the dry film
thickness of coatings applied to their substrate surfaces, (4) prevent
excessive application of coatings, (5) monitor for and control the use of
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the status of "qualified" coatings already applied to the surfaces of the
containment structure and to other equipment inside the containment, and
(7) assess the safety significance of coatings inside containment that have
been determined to detach from their substrate surfaces, and to repair these
coatings, if necessary.
As previously discussed, the NRC has issued a number of gene-ic communications
that describe various aspects of the potential for the loss of ECCS as a
result of strainer clogging and debris blockage.
Although these generic
communications focus on specific considerations that are applicable to PWRs or
BWRs, the basic safety concern applies to both PWRs and BWRs.
These events,
as well as similar events described in licensee event reports and NRC
inspection reports, demonstrate the need for a strong FME program in all areas
of PWRs and BWRs that may contain materials that could interfere with the
successful functioning of the ECCS.
Other events demonstrate the need to
maintain the material condition of emergency core cooling system SSCs,
including the suppression pools, ECCS strainers and sumps, and the protective
coatings inside containment.
The requirements of 10 CFR Part 50, Appendix B, are germane to this issue.
The maintenance rule, 10 CFR 50.65, "Requirements for monitoring the
effectiveness of maintenance at nuclear power plants," includes in its scope
all safety-related SSCs, and also those nonsafety-related SSCs that fall into
the following categories:
(1) those that are relied upon to mitigate
accidents or transients or are used in plant emergency operating procedures,
(2) those whose failure could prevent safety-related SSCs from fulfilling
their safety-related function, and (3) those whose failure could cause a
reactor scram or an actuation of a safety-related system. The PWR sumps and
BWR strainers are included within the scope of the maintenance rule. To the
extent that protective coatings meet these scoping criteria, the coatings are
within the sLope of the maintenance rule. The maintenance rule requires that
licensees monitor the effectiveness of maintenance for these coatings (as
discrete systems or components or as part of any SSC) in accordance with
paragraph (a)(1) or (a)(2) of 10 CFR 50.65, as appropriate.
The NRC expects all addressees to have programs and procedures in place to
ensure that the ECCS and the CSS are not degraded by foreign material in the
containment, that the ECCS and CSS are consistent with their design and
licensing bases, and that sumps, strainers and coatings are in good material
condition.
The staff may include an evaluation of the condition of sumps,
strainers and coatings as a part of maintenance rule inspections.
The NRC has conducted numerous inspections in this area; for example, the NRC
issued Technical Instruction 2515/125, "Foreign Material Exclusion Controls,"
on August 25, 1994.
Violations have been identified and appropriate
enforcement action has been taken in accordance with the NRC's enforcement
policy (NUREG-1600, "Geýneral Statement of Policy and Procedures for NRC
Enforcement Actions: Enforcement Policy").
A list of significant enforcement
actions is provided in the appendix to this generic letter.
The NRC intends
to continue to conduct inspections in order to ensure compliance with the
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-13existing licensing basis and to respond to discovered inadequacies with
aggressive enforcement consistent with the NRC enforcement policy.
Specifically, the NRC will consider violations in this area as significant
regulatory failures and will, accordingly, consider categorizing inadequacies
at at least Severity Level III.
The NRC will also consider the long history
of generic communications on this issue as prior notice to licensees when the
agency considers the civil penalty assessment process in accordance with
Section VI.B.2 of the enforcement policy.
Finally, notwithstanding the normal
civil penalty assessment the NRC will consider whether the circumstances of
the case warrant escalation of enforcement sanctions in accordance with
Section VII.A.1 of the enforcement policy.
If, as a result of reviewing this generic letter, you conclude that you are
not in compliance with the Commission's rules or regulations, you must take
the appropriate action to restore the facility to compliance.
Required Information
Protective Coatings
Within 120 days of the date of this generic letter, addressees are required to
submit a written report that includes the following information:

(1) A summary description of the plant-specific program implemented to ensure
that Class I protective coatings used inside the containment are
procured, applied, and maintained in compliance with applicable
regulatory requirements and the plant-specific licensing basis for the
facility.
Include a discussion of how the plant-specific program relates
to meetina the applicable criteria cl 10 CFR Part 50, Appendix B, as well
as infoi,,,ton regarding any applicaole standards and plant-specific
procedures used for controlling the procurement of coatings and paints
used at the facility, the qualification testing of protective coatings,
and surface preparation, application, surveillance, and maintenance
activities for protective coatings.
(2)

Provide information demonstrating compliance with your plant-specific
licensing basis related to tracking the amount of unqualified coatings
inside the containment and for assessing the impact of potential coating
debris on the operation of safety-related SSCs during a postulated DB
LOCA.

Include the following information in the discussion to the extent it
available:
(a)

is

The date and findings-of the last assessment performed on coatings,
and the planned date of the next assessment of coatings

..,................ ..
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A summary description of the safety basis for establishing the
maximum amount of uncontrolled coatings inside the containment,
including the following information, as applicable:
(i)

If a calculation model is used to determine the hydraulic
transport of paint particles or chips inside the containment
structure during a postulated DB LOCA, a reference to or
description of the model used (e.g., NUREG/CR-2791)

(ii)

A description of the correlation used to model the head loss
across the strainer or sump screen

(iii) A description of any validation of the model that has been
performed to date

(c)

(iv)

An estimate of the uncertainty in the modeling calculations or
a list of the conservative assumptions made in the modeling to
ensure that the effect of unqualified coatings is not
underestimated (e.o., location of initiating pipe break,
amount of insulation removed by the break, distribution of
paint particles after blowdown at the start of recirculation)

(v)

A determination or best estimate of the maximum amount of
uncontrolled coatings allowed on the interior surfaces of the
containment structure and the exterior surfaces of other SSCs
inside the containment

A determination of whether or not a commercial grade dedication
program exists at the facility for dedicating the use of commercial
grade coatings inside the containment for Class I applications.
(i)

If a couimercial-grade dedication program is being used at the
I ility for dedicating comnmrcial-grade coatirjs for use
inside the containment for Class I applications, provide a
summary description of how the program is sufficient to
qualify such a coating for use inside containment for Class I
service application and to ensure the adhesive properties of
the commercial-grade coatings during a postulated DB LOCA.

(ii)

If a commercial grade dedication program is not being used at
the facility for qualifying and dedicating commercial-grade
coatings for use inside containment for Class I applications,
provide the regulatory and safety basis for controlling these
coatings in accordance with such a program.
Additionally,
provide a rationale addressing why the facility's licensing
basis would not require such a program.

(iii) Identify what standards or other guidance are currently being
used to qualify containment coatings at your facility.

.
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suspended, or revoked.
In addition, submit a copy of the report to the
appropriate regional administrator.
Backfit Discussion
This generic letter requires information from the addressees under the
provisions of Sectic- 182a of the Atomic Energy Act of 1954, as amended,
and
10 CFR Part 50.54(f).
This generic letter therefore does not constitute a
backfit as defined in 10 CFR 50.109(a)(1) since it does not impose
modifications of or additions to systems, structures, and components,
or
design or operation of an addressee's facility. It also does not impose
interpretation of the Commission's rules that is either new or different an
from
a previous staff position. The staft has, therefore, not performed a
backfit
analysis.
Reasons for Information Request
This generic letter transmits an information request pursuant
the
provisions of Section 182a of the Atomic Energy Act of 1954, asto amended,
and
10 CFR 50.54(f) for the purpose of verifying compliance with applicable
regulatory requirements.
Specifically, the requested information will enable
the NRC staff to detarmine whether or not the condition of the addressees'
protective coatings inside containment comply and conform with the current
licensing basis for their respective facilities.
In particular, it would help
ascertain whether or not the regulatory requirements pursuant to 10 CFR
50.46
and 10 CFR Part 100.11 are met.
Protective coatings are necessary inside containment for control of
radioactive contamination and to protect surfaces from erosion and corrosion.
Failure of the coatings by becoming detached from the substrate may result
the inability of the ECCS to satisfy the requirement of 10 CFR 50.46(b)(5) in
provide long term cooling and the inability of safety-related containment to
spray systems t( satisfy the off-site dose requirements of 10 CFR 100.11
by
controlling containment pressure and radioactivity following a LOCA.
Paperwork Reduction Act Statement
This generic letter contains information collections that are subject
to the
Paperwork Reduction Act of 1995 (44 U.S.C. 3501 et seq.).
These information
collections were approved by the Office of Management and Budget, approval
number 3150-0011, which expires on July 31, 1997.
The public reporting burden for this collection of information is estimated
to
average 400 hours per response, including the time for reviewing instructions,
searching existing data sources, gathering and maintaining the data needed,
and completing and reviewing the collection of information. The NRC
is
seeking public comment on the potential impact of the collection of
information contained in the generic letter and on the following issues:
(1) Is the proposed collection of information necessary for the proper
performance of the functions of the NRC, including whether the
information will have practical utility?
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Is the estimate of burden accurate?

(3)

Is there a way to enhance the quality, utility, and clarity
of the
information to be collected?

(4)

How can the burden of the collection of information be minimized,
including the use of automated collection techniques?

Send comments on any aspect of this collection of information,
including
suggestions for reducing this burden, to the Information
and
Records
Management Branch, T-6F33, U.S. Nuclear Regulatory Commission,
D.C. 20555-0001, and to the Desk Officer, Office of Information Washington,
and Regulatory
Affairs, NEOB-10202 (3150-0011), Office of Management and
Budget,
Washington, D.C. 20503.
The NRC may not conduct or sponsor, and a person is not
required to respond
to, a collection of information unless it displays a currently
valid OMB
control number.
If you have any questions about this matter, please contact
the technical
contact or lead project manager listed below or the appropriate
Office of
Nuclear Reactor Regulation project manager.
This generic letter contains information collections that
Paperwork Reduction Act of 1995 (44 U.S.C. 3501 et seq.). are subject to the
collections were approved by the Office of Management and These information
Budget, approval
number 3150-0011, which expires on July 31, 1997.

Thomas T. Martin, Director
Division of Reactor Program Management
Office of Nuclear Reactor Regulation

Technical Contacts:

Richard Lobel, NRR
(301) 415-2865
e-mail: RML@NRC.GOV
James Davis, NRR
(301) 415-2713
e-mail: JAD@NRC.GOV
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Lead Project Manager:
David Lynch, NRR
(301) 415-3023
e-mail: MDL@NRC.GOV
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collections were approved by the Office of Management and Budget, approval
number 3150-0011, which expires on July 31, 1997.

Thomas T. Martin, Director
Division of Reactor Program Management
Office of Nuclear Reactor Regulation

Technical Contacts:

Richard Lobel, NRR
(301) 415-2865
e-mail: RML@NRC.GOV

Lead Project Manager:
David Lynch, NRR
(301) 415-3023
e-mail: MDL@NRC.GOV

James Davis, NRR
(301) 415-2713
e-mail: JAD@NRC.GOV
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Appendix
ENFORCEMENT ACTIONS
TAKEN BY THE NRC
DEALING WITH
CONSTRUCTION AND PROTECTIVE COATINGS DEFICIENCIES
AND
FOREIGN MATERIAL EXCLUSION
PLANT

DATE OF

SEVERITY

INSPECTION

LEVEL/
CIVIL

DESCUIPTION

PENALTY
Surry Unit 1

7/30/88

3

Debris in

$50,000

containment sump

Trojan

8/8/89

2
$280,000

InoperabLe
Recirculation Sump

DiabLo Canyon

12/8/39

3
$50,000

Gaps in suLip
screens
Opening sump
access hatches when
sump operability is
required
Debris in sump

Perry

6/23/93

3
$200,000

Clogged RHR
Strainers

Arkansas NucLear One
Unit 1

10/25/93

3
$0

Degradation of
Containment Sump
Screens

Browns Ferry
Unit 1

5/17/94

4
$0

Unqualified
protective coatings
applied to
safety/reli
valve
discharge quenchers

10/12/92

3
$750000

Foreign Material in
Contairnment Spray

9/3/94

4
$0

Unqualified
Coatings on RCP
Stand

3
$200,Ou0**

Debris in
suppression pool
and downcomers

Point Beach
Unit 2
Sequoyah
Unit I

....

_

Mine Mile Point
Unit 2

April 10,
1997*

_...._Motor

* Date enforcement action issued
**

Combined with other enforcement actions

............
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Attachment 2
Revised and Combined with
CRGR Package on Coatings
April 18, 1997
CRGR REVIEW PACKAGE
PROPOSED ACTION:

Issue a generic letter providing information on the
potential for foreign material in the containments
boiling-water reactors (BWRs) and pressurized-water of
reactors
(PWRs) to clog emergency core cooling system (ECCS)
suction
strainers and sump screens, respectively.
The generic
letter will also notify addressees of identified
problems
that affect the material condition of the PWR ECCS
sump
screens and BWR ECCS strainers and the potential
to clog
small-clearance flow paths with debris.
The generic letter also emphasizes the importance
of
maintaining the integrity of protective coatings
located
inside the containment during postulated design basis
loss
of-coolant accident (DB LOCA) conditions.
Protective
coatings inside containment that lose adhesion to
their
substrate surfaces during a postulated DB LOCA have
the
potential to clog the strainers in BWR suppression
pools or
PWR sump designs.
The revised generic letter also requests
that addressees (1) describe their plant-specific
licensing
bases regarding quality assurance programs for Class
I
coatings applications, and (2) provide an assessment
of
the
effect postulated coating failures have on ECCSs
and safety
related containment spray systems (CSSs) during the
most
severe conditions that are postulated to occur during
a
postulated DB LOCA.
Following endorsement by CRGR, the proposed generic
will be published in the Federal Register for public letter
comment
for a period of 60 days.

CATEGORY:

2

RESPONSE TO REQUIREMENTS FOR CONTENT OF PACKAGE SUBMITTED
FOR CRGR REVIEW
Question (i):
The proposed generic requirement or staff position
as it is proposed to be
sent out to licensees.
Where the objective or intended result of a proposed
generic requirement or staff position can be achieved
by setting a readily
quantifiable standard that has an unambiguous relationship
to a readily
measurable quantity and is enforceable, the proposed
requirement should merely
specify the objective or result to be attained, rather
than prescribing to the
licensee how the objective or result is to be attained.

..'.....................
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Response:
Protective Coatings
Within 120 days of the date of this generic letter, addressees are required to
submit a written report that includes the following information:

(1)

A summary description of the plant-specific program implemented to
ensure that Class I protective coat~ings used inside the containment
are procured, applied, and maintained in compliance with applicable
regulatory requirements and the plant-specific licensing basis for
the facility.
Include a discussion of how the plant-specific program
relates to meeting the applicable criteria of 10 CFR Part 50,
Appendix B, as well as information regarding any applicable standards
and plant-specific procedures used for controlling the procurement of
coatings and paints used at th- facility, the qualification testing
of protective coatings, and surface preparation, application,
surveillance, and maintenance activities for protective coatings.

(2)

Provide information demonstrating compliance with your plant-specific
licensing basis related to tracking the amount of unqualified
coatings inside the containment and for assessing the impact of
potential coating debris on the operation of safety-related SSCs
during a postulated DB LOCA.

Include the following information in the discussion to the extent it
available:

is

(a)

The date and findings of the last assessment performed on
coatings, and the planned date of the next assessment of
coatings

(b)

A summary description of the safety basis for establishing the
maximum amount of uncontrolled coatings inside the containment,
including the following information, as applicable:
(i)

If a calculation model is used to determine the hydraulic
transport of paint particles or chips inside the
containment structure during a postulated DB LOCA, a
reference to or description of the model used (e.g.,
NUREG/CR-2791)

(ii)

A description of the correlation used to model the head
loss across the strainer or sump screen

(iii) A description of any validation of the model that has
been performed to date
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(c)

(iv)

An estimate of the uncertainty in the modeling
calculations or a list of the conservative assumptions
made in the modeling to ensure that the effect of
unqualified coatings is not underestimated (e.g.,
location of initiating pipe break, amount of insulation
removed by the break, distribution of paint particles
after blowdown at the start of recirculation)

(v)

A determination or best estimate of the maximum amount
of
uncontrolled coatings allowed on the interior surfaces
of
the containment structure and the exterior surfaces of
other SSCs inside the containment

A determination of whether or not a commercial grade dedication
program exists at the facility for dedicating the use
of
commercial grade coatings inside the containment for Class
I
applications.
(i)

If a commercial-grad2 dedication program is being used
at
the facility for dedicating commercial-grade coatings
for
use inside the containment for Class I applications,
provide a summary description of how the program is
sufficient to qualify such a coating for use inside
containment for Class I service application and to ensure
the adhesive properties of the commercial-grade coatings
during a postulated DB LOCA.

(ii)

If a commercial grade dedication program is not being
used at the facility for qualifying and dedicating
commercial-grade coatings for use inside containment for
Class I applications, provide the regulatory and safety
basis for controlling these coatings in accordance with
such i -roqr~m.
Mddii ionally, provide a rationale
addressing why the facility's licensing basis would not
require such a program.

iii) Identify what standards or other guidance are currently
being used to qualify containment coatings at your
facility.

-4-

Question (ii):
Draft staff papers or other underlying staff documents supporting the
requirements or staff positions.
(A copy of all materials referenced in the
document shall be made available upon request to the CRGR staff. Any
Committee member may request the CRGR staff to obtain a copy of any reference
material for his or her use.)
Response:
Programs for Controlling Intrusion of Foreign Materials Into ECCS
The discussion of problems with the ECCS sumps and strainers relies solely on
the Code of Federal Regulations, NRC generic communications and NRC inspection
reports, and licensee event reports. Copies will be made available to the
CRGR staff, if requested.
Programs for Controlling Applicatiors of Protective Coatings Used
Inside Containment and for Class I Service
Appendix B, "Quality assurance criteria for nuclear power plants and fuel
reprocessing plants," to 10 CFR Part 50 gives the quality assurance
requirements for SSCs that are designed to prevent or mitigate the
consequences of postulated accidents. Appendix B applies to all activities
affecting the safety-related functions of these SSCs.
The staff states its position regarding Class I coating applications (i.e.,
coatings applications to safety-related SSCs) in Standard Review Plan (SRP)
Section 6.1.1, "Engineered Safety Features Materials," and in SRP
Section 6.1.2, "Protective Coatings Systems (Paints) - Organic Materials."
Paragraph II.A.4. J,' SRP Section 6.1.1 proviaes the preliminary details of the
staff's criteria for evaluating protective coatings for Class I service
applications.
These criteria include the following staff positions:
(1)

Coatings systems for Class I service applications are deemed to fall
under the scope of Criterion IX of Appendix B, "Control of Special
Processes."

(2)

The qualification program for Class I coating systems should confirm
that the coating systems used on engineered safety features (ESFs)
will not possibly stop or slow down the flow rates of ESF fluids
during a design-basis accident (DBA).

Regulatory Guide (RG) 1.54-1973, "Quality Assurance Requirements for
Protective Coatings Applied to Water-Cooled Nuclear Power Plants," provides an
acceptable means of meeting the requirements of 10 CFR Part 50, Appendix B,
with respect to Class I protective coating applications to ferritic steel,
stainless steel, aluminum, galvanized steel, concrete, and masonry surfaces.

-5SRP Section 6.1.2 provides additional guidance regarding the staff's criteria
for evaluating both organic and inorganic protective coatings used
inside the
containment and in safety-related applications, and for determining
the
quantities of radiation and chemical decomposition products that can
be
produced from all paints and organic materials that are exposed to
the
containment atmosphere.
This SRP section contains the following guidance and
positions regarding evaluations of coatings, paints, and organic materials
used inside the containment structure at the operating license review
stage:
(1)

The scope of paints and organic materials to be considered includes
those paints that are specified in the safety analysis report (SAR,
the final SAR or the updated SAR), unspecified coatings applied to
small machinery and equipment, and organic materials, such as cable
insulation.

(2)

In the absence of test data for qualifying coatings and paints,
unqualified coatings and paints (both organic and inorganic) are
assumed to form solid debris under DBA conditions.
Unqualified
paints containing only organic materials are assumed to generate
hydrogen by radiolytic decomposition, with a yield comparable to that
of organic polymers.

The acceptance criteria of SRP Section 6.1.2 are based on meeting
the relevant
requirements of Appendix B as they relate to the quality assurance
require
ments for the design, fabrication, and construction of safety-related
SSCs.
SRP Section 6.1.2 states that a coating system to be applied inside
a
containment is acceptable if it conforms to the regulatory positions
of
RG 1.54 - 1973, and the standards of ANSI Standard N101.2.
How a licensee implements its programs for Class I coatings applications
is
dependent upon the plant-specific licensing basis for the facility.
Conformance with the guidelines of RG 1.54-1973, or with the recommended
practices of ';N'I Standards N1O1.4 and N1O0.2 may not be applicable
to The
licensing bases of some facilities.

Question (iiia:
Each proposed requirement or staff position shall contain the sponsoring
office's position as to whether the proposal would increase requirements
or
staff positions, implement existing requirements or staff positions,
or would
relax or reduce existing requirements or staff positions.
Response:
The generic letter notifies licensees of current staff positions and
requires
information to assess whether new positions on protective coatings
may be
desirable in order to ensure ECCS and CSS operability.

Question (iv):
The proposed method of implementation with the concurrence (and any comments)
of the Office of the General Counsel (OGC) on the method proposed.
The
concurrence of affected program offices or an explanation of any
nonconcurrences.
Response:
The generic letter does not request implemcnting any new positions or
requirements.
It notifies licensees of continuing problems and requires
information to verify compliance with applicable regulatory requirements.
Question (v):
Regulatory analyses conforming to the directives and guidance of NUREG/BR-0058
and NUREG/CR-3568.
(This does not apply for backfits that ensure compliance
or ensure, define, or redefine adequate protection,
In these cases a
documented evaluation is required as discussed in IV.B.(ix).)
Response:
This is a compliance issue.

No value/impact analysis was made.

Question (vi):
Identification of the category of reactor plants to which the generic
requirement or staff position is to apply (that is, whether it is to apply to
new plants only, new OLs only, OLs after a certain date, OLs before a certain
date, all OLs, all plants under construction, all plants, all water reactors,
all PWRs only, some vendor types, some vintage types such as BWRs 6 and 4, jet
pump and nonjet pump plants, etc.).
Response:
The proposed generic letter would apply to all holders of operating licenses
for nuclear power reactors, except for those licensees who have certified that
fuel has been permanently removed from the reactor vessel.
Question (vii):
For backfits other than compliance or adequate protection backfits, a backfit
analysis as defined in 10 CFR 50.109. The backfit analysis shall include, for
each category of reactor plant, an evaluation that demonstrates how the action
should be prioritized and scheduled in light of other ongoing regulatory
activities. The backfit analysis shall document for consideration information
available concerning any of the following factors as may be appropriate and
any other information relevant and material to the proposed action:
(a)

Statement of the specific objectives that the proposed action is
designed to achieve;
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From:
To:
Date:
Subject:

Raji Tripathi
WND2.WNP6.GMH
5/5/97 4:49pm
RE-SENT: CRGR ENDORSEMENT OF PROPOSED GENERIC LTR.

TO: Gary Holahan, NRR
FROM: Raji Tripathi, CRGR Staff
SUBJECT: CRGR ENDORSEMENT - PROPOSED GENERIC LETTER ON POTENTIAL LOSS
OF ECCS AND CSS BECAUSE OF DEBRIS AND UNQUALIFIED COATINGS IN THE
CONTAINMENT
NOTE: Please note that the CRGR-endorsed version, as attached to the e-mail message
sent earlier today, is not a red-line/strike-out text, as there was so much manipulation of
the text (moving various segments into appendices etc., ) that it was not practical to
maintain a final red-line/strike-out version; the interim "incarnations" were
red-line/strike-out to facilitate the CRGR staff's review of the same expeditiously. The
CRGR meeting minutes will contain, as attachments, the as-submitted and the
as-endorsed versions of the generic letter.
The proposed generic letter was reviewed by the CRGR on April 22, 1997, at the
Committee's meeting No. 304 (an earlier version of the same with focus only on foreign
material intrusion was reviewed by the Committee on February 25, 1997.) At this
meeting, the Committee made several comments on the contents of the re-drafted generic
letter, and recommended that the main focus of the generic letter be retained in the text
and the supporting information be moved to the appendices.
Following the CRGR meeting, on four separate occasions I met with Richard Lobel of your
staff - first to re-cap the CRGR comments (there was good agreement between our notes,
with an exception that the staff proposed reduced response times for public comments
and licensee actions after the CRGR review; however, the CRGR has no objection) and
then to review an interim revised draft reflecting the changes recommended by the
Committee. Two subsequent brief meetings were to further "fine tune" the revised text
and also to make the boiler-plate material consistent with similar other generic
communications. The attached version (received on the afternoon of Friday, the 2nd of
May) seems to satisfactorily address the CRGR comments and recommendations. This
e-mail relays the CRGR endorsement of the revised generic letter attached herein.
I would also like to take this opportunity to commend Mr. Lobel for the highest level of
professionalism and the quality of the product he submitted; it required only minimal
changes. It was indeed a pleasure to work with Mr. Lobel on this proposed action.
cc: CRGR members, Rich Lobel, Jim Shapaker
CC:

DFR, TWD2.TWPO.JAM1, TWD2.TWP8.MRK, ARD1 .ARP1 .JED2...

UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001
May XX, 1997
NRC GENERIC LETTER 97-XX: POTENTIAL FOR DEGRADATION OF THE
EMERGENCY
CORE COOLING SYSTEM AND THE CONTAINMENT
SPRAY SYSTEM AFTER A LOSS-OF-COOLANT ACCIDENT
BECAUSE OF CONSTRUCTION AND PROTECTIVE
COATING DEFICIENCIES AND FOREIGN MATERIAL IN THE
CONTAINMENT
Addressees
All holders of operating licenses for nuclear power reactors, except those
who have
permanently ceased operations and have certified that fuel has been permanently
removed
from the reactor vessel.
Purpose
The U.S. Nuclear Regulatory Commission (NRC) is issuing this generic
letter for several
reasons. It alerts addressees that foreign material continues to be found
inside operating
nuclear power plant containments. During a design basis loss-of-coolant
accident (DB
LOCA), this foreign material could block an emergency core cooling system
(ECCS) or
safety-related containment spray system (CSS) flow path or damage ECCS
or safety
related CSS equipment. In addition, construction deficiencies and problems
with the
material condition of ECCS systems, structures, and components (SSCs)
inside the
containment continue to be found. Design deficiencies also have been
found which could
potentially degrade the ECCS or safety-related CSS. No actions or information
are
requested regarding these issues. The NRC has issued many previous generic
communications on this subject, as discussed later in this generic letter,
and expects the
addressees to have considered possible actions at their facilities to address
these
concerns.
The NRC is also issuing this generic letter to alert the addressees to the
problems
associated with the material condition of protective coatings inside the
containment and to
request information under 10 CFR 50.54(f) to evaluate the addressees'
programs for
ensuring that protective coatings do not detach from their substrate during
a DB LOCA and
interfere with the operation of the ECCS and the safety-related CSS. The
NRC intends to
use this information to assess whether current regulatory requirements
are being correctly
implemented and whether they should be revised.
The NRC expects addressees to ensure that the ECCS and the safety-related
CSS remain
capable of performing their intended safety functions. The NRC will conduct
inspections
to ensure compliance with existing licensing bases and respond to discovered
inadequacies
with aggressive enforcement consistent with its enforcement policy.

-2Background
Foreign MaterialExclusion, Construction Deficiencies and Design Deficiencies
In some recent events, foreign material, which could have affected the operation of the
ECCS, was discovere'd inside the containment. As part of its review of these events,
the
NRC staff reviewed the history of such events and identified several related problems.
These events are discussed in Appendix A to this generic letter. A more complete list
of
the previous events is provided in Appendix B. As discussed in Appendix A, almost all
of
these events have been the subject of previous NRC generic communications and licensee
event reports (LERs). The following types of problems continue to occur.
(1)

Foreign material has been found in areas of the containment where it could be
transported to the sump(s) or the suppression pool and potentially affect the
operation of the ECCS or safety-related CSS. Such material has also been found in
PWR sumps, in BWR suppression pools and downcomers, and in safety-related
pumps and piping.

(2)

Deficiencies have been found in the construction of the ECCS sumps or strainers.
These deficiencies, which could have impaired the operation of the ECCS or the
safety-related CSS, include missing screens, unintended openings in screens, and
screens that are incorrectly sized.

(3)

Problems have also been found with the material condition of sumps or suction
strainers, potentially impairing the operation of the ECCS or safety-related CSS.
These problems include deformed suction strainers and unintentional flow paths
created by missing grout.

(4)

have been found, including valves in flow lines with clearances
"smallerdeficiencies
than the sump screen
mesh size and strainers with a flow area smaller than

Design

required.
(5)

There have been two incidents, described in LERs, in which doors to emergency
sump structures were left open when ECCS and safety-related CSS operability was
required by the technical specifications.

The Discussion section of this generic letter discusses the regulatory and safety basis
for
these concerns.
It is evident that past NRC generic communications have not been completely effective
in
achieving an acceptable level of control of these problems. Nevertheless, the NRC expectt
that licensees will ensure that the ECCS and safety-related CSS remain capable of
performing their intended safety functions.
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The NRC plans to further emphasize this issue by conducting inspections to ensure
compliance with the existing plant licensing basis and to respond to discovered
inadequacies with aggressive enforcement consistent with the NRC enforcement policy.
Protective Coatings
Protective coatings inside nuclear power plant containments serve three general purposes.
Protective coatings are applied to steel, aluminum, and galvanized surfaces to control
corrosion. Protective coatings are applied to surfaces to control radioactive contamination
levels. Protective coatings are also applied to protect surfaces from erosion and wear.
Protective coatings inside the containment and the regulatory requirements and guidance
for their use are discussed in Appendix C.
Qualified protective coatings are capable of adhering to their substrate during a DB LOCA
in order to minimize the amount of material which can reach the emergency sump screens
or suction strainers and clog them. Not all coatings inside the containment are qualified.
The amount of unqualified coatings must be limited since the unqualified coatings are
assumed to detach from their substrates during a DB LOCA or steam line break and may
be transported to the emergency sump screens or suction strainers.
In some cases, coatings which should have been qualified failed during normal operation.
Some of these events are discussed in Appendix D.
Discussion
NRC regulations in 10 CFR 50.46 require that licensees design their ECCS to provide long
term cooling capability so that the core temperature can be maintained at an acceptably
low value and decay heat can be removed for the extended period required by the long
lived radioactivity remaining in the core. This criterion must be demonstrated while
assuming the most conservative single failure. Some addressees may credit CSSs for
pressure and radioactive source term reduction as part of the licensing basis. These CSSs
may also take suction from the suppression pools or emergency sumps.
Foreign materials, degraded coatings inside the containment that detach from their
substrate, and ECCS components not consistent with their design basis, along with LOCA
generated debris, are potential common-cause failure mechanisms which may clog suction
strainers, sump screens, filters, nozzles, and small-clearance flow paths in the ECCS and
safety-related CSS and thereby interfere with the long-term cooling function.
Qualified coatings used inside containment must be demonstrated to be capable of
withstanding the environmental conditions of a postulated DB LOCA without detaching
from their substrates (detached coatings may then be transported to the sumps or
strainers and cause or contribute to flow blockage). The LERs and NRC inspection reports
described in Appendix D of this generic letter provide evidence of weaknesses in addressee
programs with regard to applications of protective coatings for Class I service. These
weaknesses include deficiencies in addressee programs to (1) control the preparation and
cleanliness of the substrate before the coatings are applied, (2) control the preparation of
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-4paint before its application, (3) control the dry film thickness of coatings applied to the
substrate, (4) monitor for and control the use of excessive amounts of unqualified coatings
inside the containment, (5) monitor the status of "qualified" coatings already applied to the
surfaces of the containment structure and to other equipment inside the containment, and
(6) assess the safety significance of coatings inside containment that have been
determined to detach from their substrate and to repair these coatings, if necessary.
The NRC has issued a number of generic communications on various aspects of the
potential for the loss of the ECCS and safety-related CSS as a result of strainer clogging
and debris blockage. These generic communications are listed in Appendix E. The basic
safety concern applies to both PWRs and BWRs. These events, discussed in these generic
communications, as well as similar events described in LERs and NRC inspection reports,
demonstrate the need for a strong foreign material exclusion (FME) program in all areas of
PWRs and BWRs that may contain materials that could interfere with the successful
operation of the ECCS. Other events demonstrate the need to ensure the correct design
and to maintain the material condition of emergency core cooling system and safety
related containment spray system SSCs, including the suppression pools, ECCS strainers
and sumps, and the protective coatings inside containment.
The requirements of 10 CFR Part 50, Appendix B, are germane to this issue.
The maintenance rule, 10 CFR 50.65, "Requirements for monitoring the effectiveness of
maintenance at nuclear power plants," includes in its scope all safety-related SSCs, and
those non-safety-related SSCs that fall into the following categories: (1) those that are
relied upon to mitigate accidents or transients or are used in plant emergency operating
procedures; (2) those whose failure could prevent safety-related SSCs from fulfilling their
safety-related function; and (3) those whose failure could cause a reactor scram or an
actuation of a safety-related system.
The PWR sumps and BWR strainers are included within the scope of the maintenance rule.
To the extent that protective coatings meet these scoping criteria, they are within the
scope of the maintenance rule.
The maintenance rule requires that licensees monitor the effectiveness of maintenance for
these protective coatings (as discrete systems or components or as part of any SSC) in
accordance with paragraph (a)(1) or (a)(2) of 10 CFR 50.65, as appropriate.
The NRC expects all addressees to have programs and procedures in place to ensure that
the ECCS and the safety-related CSS are not degraded by foreign material in the
containment, that the ECCS and the safety-related CSS are consistent with their design
and licensing bases, and that sumps, strainers, and coatings are in good material condition.
The staff may evaluate the condition of sumps, strainers and protective coatings as a part
of maintenance rule inspections.
The NRC has conducted numerous inspections in the areas addressed by this generic
letter; for example, the NRC issued Technical Instruction 2515/125, "Foreign Material
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-5Exclusion Controls," on August 25, 1994. Violations have been identified and appropriate
enforcement action has been taken in accordance with the NRC's Enforcement Policy
(NUREG-1600, "General Statement of Policy and Procedures for NRC Enforcement
Actions: Enforcement Policy"). A list of significant enforcement actions is provided in
Appendix F of this generic letter. The NRC intends to continue to conduct inspections in
order to ensure compliance with the existing licensing basis and to respond to discovered
inadequacies with aggressive enforcement consistent with the NRC Enforcement Policy.
The NRC will consider violations in this area as significant regulatory failures and will,
accordingly, consider categorizing inadequacies at least as Severity Level Ill violations.
The NRC will also consider the long history of generic communications on this issue as
prior notice to licensees when the agency assesses civil penalties in accordance with
Section VI.B.2 of the Enforcement Policy. Finally, notwithstanding the normal civil penalty
assessment, the NRC will consider whether the circumstances of the case warrant
escalation of enforcement sanctions in accordance with Section VII.A. 1 of the
Enforcement Policy.
If in the course of assessing the effectiveness of the plant-specifc FME program or
preparing a response to the requested information it is determined that a facility is not in
compliance with the Commission's rules or regulations, the addressees are expected to
take whatever actions are deemed appropriate in accordance with requirements stated in
Appendix B to 10 CFR 50 and as required by the plant technical specifications to restore
the facility to compliance.
Required information
Within 75 days of the date of this generic letter, addressees are required to submit a
written response that includes the following information:
(1)

A summary description of the plant-specific program implemented to ensure that
Class I protective coatings used inside the containment are procured, applied, and
maintained in compliance with applicable regulatory requirements and the plant
specific licensing basis for the facility. Include a discussion of how the plant
specific program meets the applicable criteria of 10 CFR Part 50, Appendix B, as
well as information regarding any applicable standards, plant-specific procedures or
other guidance used for (a) controlling the procurement of coatings and paints used
at the facility; (b) the qualification testing of protective coatings; and (c) surface
preparation, application, surveillance, and maintenance activities for protective
coatings.

(2)

Information demonstrating compliance with your plant-specific licensing basis
related to tracking the 'amount of unqualified coatings inside the containment and
for assessing the impact of potential coating debris on the operation of safety
related SSCs during a postulated DB LOCA.
Include the following information in the discussion to the extent it is available:

-6(a)

The date and findings of the last assessment of coatings, and the planned date
of the next assessment of coatings

(b) The limit for the amount of unqualified protective coatings allowed in the
containment and how this limit is determined. Discuss any conservatisms in
the method used to determine this limit.
(c)

If a commercial-grade dedication program is being used at your facility for
dedicating commercial-grade coatings for Class I applications inside the
containment, describe why the program is sufficient to qualify such a coating
for Class I service. Identify what standards or other guidance are currently
being used to dedicate containment coatings at your facility.

(d) If a commercial-grade dedication program is not being used at your facility for
qualifying and dedicating commercial-grade coatings for use inside containment
for Class I applications, provide the regulatory and safety basis for not
controlling these coatings in accordance with such a program. Additionally,
explain why the facility's licensing basis does not require such a program.
Address the required written information to the U.S. Nuclear Regulatory Commission,
ATTN: Document Control Desk, Washington, DC 20555-0001, under oath or affirmation
under the provisions of Section 182a, Atomic Energy Act of 1954, as amended, and 10
CFR 50.54(f). This information will enable the Commission to determine whether the
license should be modified, suspended, or revoked. In addition, submit a copy of the
written information to the appropriate regional administrator.
Backfit Discussion
This generic letter requires information from the addressees under the provisions of
Section 182a of the Atomic Energy Act of 1954, as amended, and 10 CFR Part 50.54(f).
This generic letter does not constitute a backfit as defined in 10 CFR 50.109(a)(1) since it
does not impose modifications of or additions to systems, structures, and components or
to design or operation of an addressee's facility. It also does not impose an interpretation
of the Commission's rules that is either new or different from a previous staff position.
The staff has, therefore, not performed a backfit analysis.
Reasons for Information Request
This generic letter transmits an information request pursuant to the provisions of Section
182a of the Atomic Energy Act of 1954, as amended, and 10 CFR 50.54(f) for the
purpose of verifying compliance with applicable regulatory requirements. Specifically, the
requested information will enable the NRC staff to determine whether the addressees'
protective coatings inside the containment comply and conform with the current licensing
basis for their respective facilities and whether the regulatory requirements pursuant to 10
CFR 50.46 are met.
Protective coatings are necessary inside containment to control radioactive contamination
and to protect surfaces from erosion and corrosion. Detachment of the coatings from the

-7substrate may make the ECCS unable to satisfy the requirement of 10 CFR 50.46(b)(5) to
provide long-term cooling and make the safety-related CSS unable
to satisfy the plant
specific licensing basis by controlling containment pressure and
radioactivity following a
LOCA.
Paperwork Reduction Act Statement
This generic letter contains information collections that are subject
to the Paperwork
Reduction Act of 1995 (44 U.S.C. 3501 et seq.). These information
collections were
approved by the Office of Management and Budget, approval number
3150-0011, which
expires on July 31, 1997.
The public reporting burden for this collection of information is
estimated to average 400
hours per response, including the time for reviewing instructions,
searching existing data
sources, gathering and maintaining the data needed, and completing
and reviewing the
collection of information. The NRC is seeking public comment
on the potential impact of
the collection of information contained in the generic letter and
on the following issues:
(1)

Is the proposed collection of information necessary for the proper
performance of the
functions of the NRC, including whether the information will have
practical utility?

(2) Is the estimate of burden accurate?
(3) Is there a way to enhance the quality, utility, and clarity of
the information to be
collected?
(4) How can the burden of the collection of information be minimized,
including the use
of automated collection techniques?
Send comments on any aspect of this collection of information,
including suggestions for
reducing this burden, to the Information and Records Management
Branch, T-6F33, U.S.
Nuclear Regulatory Commission, Washington, DC 20555-0001,
and to the Desk Officer,
Office of Information and Regulatory Affairs, NEOB-10202 (3150-0011),
Office of
Management and Budget,
Washington, DC 20503.
The NRC may not conduct or sponsor, and a person is not required
to respond to, a
collection of information unless it displays a currently valid OMB
control number.

.

-8If you have any questions about this matter, please contact either of the technical
contacts or the lead project manager listed below or the appropriate Office of Nuclear
Reactor Regulation project manager.

Marylee M. Slosson, Acting Director
Division of Reactor Program Management
Office of Nuclear Reactor Regulation

Technical Contacts:
Richard Lobel, NRR
(301) 415-2865
e-mail: RML@NRC.GOV
James Davis, NRR
(301) 415-2713
e-mail: JAD@NRC.GOV
Lead Project Manager:
David Lynch, NRR
(301) 415-3023
e-mail: MDL@NRC.GOV
Attachment: List of Recently Issued NRC Generic Letters
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Appendix A
DISCUSSION OF EVENTS RELATED TO ECCS SUMPS AND STRAINERS INCLUDING
FOREIGN
MATERIAL INSIDE THE CONTAINMENT AND CONSTRUCTION AND DESIGN
DEFICIENCIES
On November 16, 1988, the NRC issued Information Notice (IN) 88-87, "Pump
Wear and
Foreign Objects in Plant Piping Systems," concerning several incidents in
which the
potential existed for a flow reduction as a result of pump wear and foreign
objects in plant
piping systems. In one of these incidents, the licensee found foreign objects
in a
temporary pump discharge cone strainer. The licensee investigated further
and found
foreign objects, dating to early construction modifications, in the sump. In
addition,
various deficiencies were found in the sump screens.
On November 21, 1989, the NRC issued IN 89-77, "Debris in Containment
Emergency
Sumps and Incorrect Screen Configurations," which discussed loose parts
and debris in the
containment sumps of three pressurized-water reactors (PWRs), Surry Units
1 and 2 and
Trojan. At Surry Units 1 and 2, some of the debris was large enough to
cause pump
damage or flow degradation. In addition, some of the screens had gaps
large enough to
allow additional loose material to enter the sump. The licensee found that
screens that
separate the redundant trains of the inside recirculation spray system were
missing at both
units. At Trojan, the licensee discovered debris in the sump. Some debris
was found after
containment closeout. In addition, still later, before startup, the NRC identified
missing
portions of the sump top screen and inner screen. IN 89-77 also reported
that in 1980 the
Trojan licensee found a welding rod jammed between the impeller and the
casing ring of a
residual heat removal pump.
On December 23, 1992, the NRC issued IN 92-85, "Potential Failures of Emergency
Core
Cooling Systems Caused by Foreign Material Blockage," which alerted licensees
to events
at two PWRs. In these events, foreign material blocked flow paths within
the ECCS safety
injection and containment spray pumps so that the pumps could not produce
adequate
flow.
On April 26, 1993, and May 6, 1993, the NRC issued IN 93-34, "Potential
for Loss of
Emergency Cooling Function Due to a Combination of Operational and Post-LOCA
Debris in
Containment," and its supplement. In these information notices, the NRC
described
several instances of clogged ECCS pump strainers, including two events at
the Perry
Nuclear Power Plant, a domestic boiling-water reactor (BWR). In the first
Perry event,
residual heat removal (RHR) strainers were clogged by operational debris
consisting of
"general maintenance-type material and a coating of fine dirt." After
cleaning the strainers
in January 1993, the licensee discovered that RHR A and B strainers were
deformed. The
strainers were replaced. The second Perry event involved an RHR pump test
which was
run after a plant transient in March 1993. Pump suction pressure dropped
to 0 KPa (0
psig). No change in pump flow rate was observed. Material found on the
strainer screen
was analyzed and found to consist of glass fibers from temporary drywell
cooling filters
that had been inadvertently dropped into the suppression pool and corrosion
products that
had been filtered from the pool by the glass fibers adhering to the surface
of the strainer.
This significantly increased the pressure drop across the strainer.
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-2In response to these two events, the licensee for Perry increased the suction strainer area,
provided suction strainer backflush capability, and improved measures to keep the
suppression pool clean.
On May 11, 1993, the NRC issued Bulletin 93-02, "Debris Plugging of Emergency Core
Cooling Suction Strainers," which requested that both PWR and BWR addressees (1)
identify fibrous air filters and other temporary sources of fibrous material in containment
not designed to withstand a loss-of-coolant accident (LOCA) and (2) take prompt action to
remove the foreign matter and ensure the functional capability of the ECCS. All
addressees have responded to the bulletin, and the NRC staff has completed its review of
their responses.
The licensee for Arkansas Nuclear One, Unit 2, reported by Licensee Event Report (LER)
93-002-00, dated November 22, 1993, that the containment sump integrity was
inadequate to keep foreign material out. Holes in the masonry grout below the sump
screen assembly would have let water into the sump without being screened. The
licensee attributed this condition to failure to implement design basis requirements for the
sump during initial plant construction. The holes were difficult to detect. The holes
appeared to be part of the design because of their uniform spacing and because they were
"somewhat recessed.. .such that to see the holes they must be viewed from near the floor
or from a significant distance away from the sump."
On August 12, 1994, the NRC issued IN 94-57, "Debris in Containment and the Residual
Heat Removal System," which alerted operating reactor licensees to additional instances of
degradation of ECCS components because of debris. At River Bend Station, the licensee
found a plastic bag on an RHR suction strainer. At Quad Cities Station, Unit 1, on July
14, 1994, the remains of a plastic bag were found shredded and caught within the anti
cavitation trim of an RHR test return valve. Subsequent to that event at Quad Cities, Unit
1, the licensee observed reduced flow from the "C" RHR pump and, upon further
investigation, found a 10-cm (4-in.) diameter wire brush wheel and a piece of metal
wrapped around a vane of the pump.
On January 25, 1995, the NRC issued IN 95-06, "Potential Blockage of Safety-Related
Strainers by Material Brought Inside Containment," which discussed a concern that plastic
or fibrous material, brought inside the containment to reduce the spread of loose
contamination, to identify equipment, or for cleaning purposes, may collect on screens and
strainers and block core cooling systems. Several examples were cited.
On October 4, 1995, the NRC issued IN 95-47, "Unexpected Opening of a Safety/Relief
Valve and Complications Involving Suppression Pool Cooling Strainer Blockage," which
discussed an event on September 11, 1995, at the Limerick Generating Station, Unit 1,
during which a safety/relief valve discharged to the suppression pool. The operators
started an RHR pump in the suppression pool cooling mode. After 30 minutes, fluctuating
motor current and flow were observed. Subsequent inspection of the strainers found them
covered with a "mat" of fibrous material and sludge (corrosion products) from the
suppression pool. The licensee removed approximately 635 kg (1400 Ib) of debris from
the Unit 1 pool. A similar amount of debris had been removed earlier from the Unit 2 pool.
A supplement to IN 95-47 was issued on
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On October 17, 1995, the NRC issued NRC Bulletin 95-02, "Potential Clogging of a
Residual Heat Removal (RHR) Pump Strainer While Operating in Suppression Pool Cooling
Mode," which discussed the Limerick Unit 1 event and requested that BWR addressees
review the operability of their ECCS and other pumps that draw suction from the
suppression pool while performing their safety function. The addressees' evaluations were
to take into consideration suppression pool cleanliness, suction strainer cleanliness, and
the effectiveness of the addressees' foreign material exclusion (FME) practices. In
addition, BWR addressees were requested to implement appropriate procedural
modifications and other actions (e.g., suppression pool cleaning), as necessary, in order to
minimize the amounts of foreign material in the suppression pool, drywell, and
containment. BWR addressees were also requested to verify their operability evaluation
through appropriate testing and inspection.
On February 10, 1996, the NRC issued IN 96-10, "Potential Blockage by Debris of Safety
System Piping Which Is Not Used During Normal Operation or Tested During
Surveillances," which discussed debris blockage in ECCS lines taking suction from the
containment sumps at a PWR in Spain. In one of the two partially blocked lines, almost
half the flow area of the pipe was blocked off; the other line was less blocked. Upon
further investigation, Spanish regulators found that many sections of piping in both PWRs
and BWRs are only called upon to function during accident conditions and are not used
during normal operation or tested during functional surveillance tests. The licensee in this
case Concluded that the safety significance was low because the partial blockage of the
lines would not have prevented the ECCS from providing sufficient core cooling. However,
it was also noted that some of the debris could have been entrained in the water flow and
could have detrimental effects on other parts of the system (e.g., pump and valve
components and heat exchangers).
In addition, in LER 96-005, the licensee for the H.B. Robinson Steam Electric Plant, Unit 2,
reported finding an item of debris larger than the 3/8-inch diameter of the holes in the
containment spray nozzle in a pipe in the sump.
In LER 96-007, the licensee for Diablo Canyon Nuclear Power Plant, Unit 1, reported a
radiograph inspection finding that openings in the Diablo Canyon plant's 3.81-cm (1-1/2
in.) centrifugal charging pump runout protection manual throttle valves and safety injection
(SI) to cold-leg 5.08-cm (2-in.) manual throttle valves were less than the 0.673-cm (0.265
inch) diagonal opening in the containment recirculation sump debris screen. Therefore,
debris could potentially block charging or SI flow through these throttle valves during the
recirculation phase of a LOCA. The licensee concluded that even with a postulated
blockage of the throttle valves, the RHR system flow by itself would be sufficient to
maintain adequate core cooling during recirculation following a postulated accident. As a
corrective action, the Diablo Canyon licensee stated in LER 96-007 that the system would
be modified to ensure that the throttle valve clearance is greater than the maximum sump
screen opening.
After reviewing an Institute of Nuclear Power Operations (INPO) operational experience
report on this event, the licensee for Millstone Nuclear Station, Unit 2, determined that
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susceptible to the failure mechanism described in the Diablo Canyon Nuclear Power Plant
LER 96-007. This situation is discussed in NRC IN 96-27, "Potential Clogging of High
Pressure Safety Injection Throttle Valves During Recirculation," dated May 1, 1996. The
Millstone Unit 2 licensee concluded that the type of debris that would pass through the
screen openings would tend to be of low density and low structural strength and that
material of this type would be reduced in size as it passed through the HPSI and
containment spray pumps. In addition, the differential pressure across the HPSI system
injection valves and containment spray nozzles would tend to force through the valves or
nozzles any material that is "marginally capable" of obstructing flow. These conclusions
may be plant specific and may not be applicable to other designs. The Millstone
Unit 2 licensee committed to replace the sump screen with one that is consistent with the
original design.
On May 6, 1996, the NRC issued Bulletin 96-03, "Potential Plugging of Emergency Core
Cooling Suction Strainers by Debris in Boiling-Water Reactors," which requested actions
by BWR addressees to resolve the issue of BWR strainer blockage because of excessive
buildup of debris from insulation, corrosion products, and other particulates, such as paint
chips and concrete dust. The bulletin proposed four options for dealing with this issue:
(1) install large-capacity passive strainers, (2) install self-cleaning strainers, (3) install a
safety-related backflush system that relies on operator action to remove debris from the
surface of the strainer to keep it from clogging, or
(4) propose another approach that offers an equivalent level of assurance that the ECCS
will be able to perform its safety function following a LOCA. BWR addressees were
requested to implement the requested actions of Bulletin 96-03 by the end of the first
refueling outage beginning after January 1, 1997.
On October 30, 1996, the NRC issued IN 96-59, "Potential Degradation of Post Loss-of
Coolant Recirculation Capability as a Result of Debris," to alert addressees that the
suppression pool and associated components of two BWRs, LaSalle County Station, Unit
2, and Nine Mile Point Nuclear Station, Unit 2, were found to contain foreign objects that
could have impaired successful operation of emergency safety systems that used water
from the suppression pool. In particular, debris was found in the downcomers (large
diameter pipes connecting the drywell to the suppression pool). Although the licensee for
Nine Mile Point, Unit 2, had previously cleaned the suppression pool, the downcomers had
not been inspected. In addition, the licensee found debris covers in place on seven of the
eight downcomers located in the pedestal area directly under the reactor vessel. These
debris covers had been in place since construction. LER 96-11-00 attributes this oversight
to inadequate managerial methods and to environmental conditions since the "accessibility
of the pedestal area downcomers requires removal of grating in the undervessel area and
climbing down to the dimly lit subpile floor. The plastic covers on the downcomers are not
visible from the grating elevation because of the missile shield plates above the
downcomer floor penetrations. Furthermore, since the first refueling outage, access to
this area has been limited because of the high contamination levels and general ALARA [as
low as reasonably achievable radiation dose] considerations."
Although the NRC has not previously discussed the subject in a generic communication,
licensee event reports have been submitted regarding the loss of control of containment
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sump access hatches, leaving them open during periods when
ECCS sump integrity was
required. For example, the licensee for Diablo Canyon Nuclear
Power Plant, Unit 1, in LER
89-014-01, discussed the opening of the sump access hatch
at various times at power
"without adequate consideration of ECCS operability."
LER 96-006 (Watts Bar Nuclear
Plant, Unit 1) reported that an operator observed a containment
sump (trash screen) door
open while ECCS operability was required.

.....................

Appendix B
OPERATIONAL EVENTS INVOLVING ECCS AND SAFETY-RELATED CONTAINMENT
SPRAY RECIRCULATION FLOW PATHS
PLANT/REPORT

PROBLEMS DISCUSSED

Haddam Neck
NRC Inspection Report
50-213/96-08

Six 55 gallon drums of sludge with varying
amounts of debris removed from ECCS sump
(July 1975)

North Anna
Units 1 and 2
LER 84-006-00

Galvanized ductwork painted with unqualified
paint

Millstone Unit 1
LER 88-004-00

Existing suction strainers smaller than
allowed by criteria of RG 1.82 Rev.1.
Strainers will be replaced with larger strainers
if Integrated Safety Assessment Program
criteria met.

Surry Power Station Units
1 and 2
LER 88-017-01
IN 88-87
IN 89-77

1. Foreign material from construction
activities found in cone strainer of
recirculation spray system. Material could
have rendered system inoperable.
2. Gaps in sump screens since initial
construction

Trojan Nuclear Plant
LER 89-016-01
IN 89-77

1. Wire mesh screen on top of sump trash
rack not installed.
2. Screen damage
3. Significant amount of debris discovered in
the sump. Could have caused loss of a
portion of ECCS.

Diablo Canyon Unit 1
LER 89-014-01
IN 89-77

1. Debris in sump
2. As-built sump configuration not in
accordance with design
3. Safety function would not have been
impaired

TMI Unit 1
LER 90-002-00

Modification of sump access hatches left
holes in top of sump screen cage. Potentially
could damage pumps or clog spray nozzles

McGuire Unit 1
LER 90-0112-00

Loose material discovered in upper
containment prior to entry into Mode 4.
Items found would not have made ECCS
inoperable.

Calvert Cliffs Units 1 and
2
NRC Inspection Report
March 5, 1991

Unit 2 sump found to contain 25 lbs dirt,
weld slag, pebbles, etc. Inspection of Unit 1
found less than 1 lb. debris. Possible minor
damage to ECCS pumps.

...................
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PLANT/REPORT

PROBLEMS DISCUSSED

Diablo Canyon Unit 2
LER 91-012-00

1. Numerous instances of material left
unattended or abandoned in sump level of
containment (tools, plastic tool bags,
clothing, etc.)
2. Material would not have prevented ECCS
recirculation function.

H.B. Robinson Unit 2
LER 92-013-00

"B" safety injection pump reduced flow due
to blockage in minimum flow recirculation
check valve and flow orifice on July 8, 1992.
"A" pump OK. Foreign material also found in
refueling water storage tank (RWST).

H.B. Robinson Unit 2
LER 92-018-00

On August 24, 1992, following a reactor trip,
"A" and "B" safety injection pumps
inoperable due to reduced flow. Found
during unscheduled surveillance to
demonstrate safety injection (SI) operability.

Pt. Beach Unit 2
LER 92-003-01
IN 92-85

September 18, 1992: During technical
specifications (inservice) testing of the "A"
containment spray pump, the pump was
declared inoperable. A foam rubber plug was
blocking pump suction. Plug removed and
pump tested satisfactorily. One train of Unit
2 residual heat removal, safety injection and
containment spray systems inoperable for
entire operating cycle. Plug was part of a
cleanliness barrier.

Perry Nuclear Plant
LER 93-011-00

May 1992: During refueling outage foreign
objects discovered in the containment side of
the suppression pool. Fouling of residual heat
removal (RHR) strainers found. Strainers not
cleaned.
January 1993: RHR "A" and "B" strainers
found deformed (collapsed inward in the
direction of the fluid flow. Strainers replaced.
March 1993: RHR "A" and "B" operated in
suppression pool cooling mode. Pump
suction pressure decreased. Could have
compromised long-term RHR operation.

Susquehanna
Units 1 and 2
LER 93-007-00
(Voluntary)

1. Assessing impact of debris and corrosion
products adhering to fibrous materials that
may be dislodged by a pipe break.
2. Developing procedures to backflush
strainers.
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PROBLEMS DISCUSSED

Sequoyah Unit 2
LER 93-026-00

Design basis limit for unqualified coatings
inside containment had been exceeded.
Additional quantity of unqualified coatings on
reactor coolant pump motor platform
discovered. Path to ECCS sump. Screens
will be installed before startup.

ANO Unit 2
LER 93-002-00
IN 89-77 Supplement 1

Seven unscreened holes found in masonry
grout below screen assembly of ECCS sump.
Could potentially degrade both trains of the
high pressure coolant injection system and
containment spray. Had previously inspected
sump because of IN 89-77. Did not discover
problem. NRC estimate of incremental
increase in core damage: 3 X10- 4 .

ANO Unit 1
LER 93-005-00
IN 89-77 Supplement 1

1. 22 unscreened 6"X3" pipe openings at
base of sump curb. Occurred as a result of
modification prior to initial operation.
2. Tears in screen
3. Floor drains leading to sump not screened
4. Licensee estimated increase in core
damage frequency 5X10°5 .

San Onofre
Units 1 and 2
LER 93-010-00
(Voluntary)

1. Irregular annular gap (approximately 6")
surrounding 8" low temperature overpressure
protection system discharge line penetrating
horizontal steel cover plate.
2. Engineering analysis concluded both sump
trains operable.

Vermont Yankee
LER 93-015-00

1. Low pressure core spray suction strainers
smaller than calculations assumed. Net
positive suction head calculations performed
in 1986 following change to NUKONTM
insulation invalid.
2. Strainers replaced with larger strainers.

South Texas Unit 1/2
LER 94-001-00

1. Sump screen openings from initial
construction discovered. Frame plate at floor
warped, creating several openings
approximately 5/8". Additional 1/4" gaps
discovered. Licensee concluded there was no
safety significance to these deficiencies
based on ECCS pump tests performed by the
manufacturer.

Point Beach Unit 1
NRC Inspection Report
May 6, 1994

NRC inspector found grout deterioration
under sump screens. Could result in flow
bypass or particles of grout entering ECCS
pumps.
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LaSalle Unit 1
IN 94-57

PROBLEMS DISCUSSED
April 26 and May 11, 1994: Divers inspecting
suppression pool during outage found
operational debris.

River Bend
IN 94-57

June 13, 1994: Plant in refueling outage.
Foreign material found in suppression pool.
Plastic bag removed from "B" RHR pump
suction strainer. Other objects: tools, grinding
wheel, scaffolding knuckle, step off pad.

Quad Cities Unit 1
IN 94-57

July 14, 1994: Post-maintenance test of "A"
loop RHR indicated a plugged torus cooling
test return valve. Inspection discovered
remains of shredded plastic bag in anti
cavitation trim installed during a recent
outage.
July 23, 1994: 4" diameter wire brush and a
piece of metal found wrapped around a vane
of the "C" RHR pump.

Browns Ferry Units 1/2/3
May 20, 1994 Letter to
NRC

1. Unqualified coatings on T quenchers in
suppression pool
2. Continued operation acceptable

3. Will remove coatings next refueling outage

Palisades Plant
LER 94-014-00

Signs, adhesive tape, and labels with
potential to block the ECCS sump were found
in containment. Containment spray and HPSI
pumps declared inoperable. Engineering
analysis concluded that the sump screen
would not be significantly blocked.

Watts Bar
Units 1 and 2
NRC Inspection Report
50-390 and
50-391/94-59
September 28, 1994

Screens installed around reactor coolant
pump motors to catch unqualified paint not
adequately located to contain all unqualified
coatings.

Indian Point Unit 2
LER 95-005-00

Licensee discovered portions of the coating
on the floor on Elevation 46 in containment
had lifted and cracked. In other locations,
floor coating cracked when stepped on.
Licensee concluded that sump function would
not be compromised.
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PROBLEMS DISCUSSED

Susquehanna
Units 1 and 2
LER 93-007-001
September 11, 1995

Licensee took actions to address clogging
ECCS suction strainers: removal of fibrous
insulation from high energy line break areas,
testing to characterize the debris threat to
strainer blockage, quantification of corrosion
products on structural steel in wetwell,
establishment of a comprehensive analysis of
containment debris effects. Coating and
insulation procedures contain steps to reduce
potential for strainer blockage.

Prairie Island Unit 2
NRC Inspection Report
50-282/05-009

Broken labels for pipe hangers and labels
affixed to wall with degrading adhesive
discovered by NRC inspector after licensee
closeout inspection. Licensee concluded that
this would not affect operability of ECCS.

Palisades
NRC Inspection Report
50-225/95-008

Unsecured material stored on the landings of
stairways. Broken glass and pieces of
signboard and other "unauthorized" material
found in area designated debris-free

Limerick Unit 1
NRC Inspection Report
50-352/96-04

Debris was allowed to collect in suppression
pool so that "A" RHR pump was rendered
inoperable when safety/relief valve lifted on
September 11, 1995.

Duane Arnold
NRC Inspection Report
50-331/95-003

Foreign material exclusion controls
inadequate in drywell. Hardhats and debris
noted.

Foreign PWR
NRC IN 96-10

1. Operator found debris in the sump.
2. Two of 4 ECCS lines taking suction from
the sump were partially blocked by debris.
Debris present since plant construction.

Millstone Unit 2
LER 96-008

Ten locations inconsistent with the specified
screen opening size were identified. Placed
plant outside original design basis. Sump
screen replaced.

Watts Bar Unit 1
LER 96-006-00

Operator observed containment sump trash
screen door was open when plant was in
MODE 4 and ECCS required to be operable.

Calvert Cliffs
Units 1 and 2
LER 96-003-00

Several holes identified in each units'
containment sump screen larger than
described in the Final Safety Analysis Report.
Holes field-installed for transmitter tubing.
Concluded not a threat to plant safety.
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Diablo Canyon Unit 1
LER 96-007-00

PROBLEMS DISCUSSED
Various debris that could pass through the
containment sump screen could be larger
than minimum clearances in the 1 ½/"

centrifugal charging pump runout protection
manual throttle valves and 2" S cold leg
manual throttle valves.
Haddam Neck
LER 96-014-00
NRC Inspection Report
50-213/96-08

1. Discrepancies in sump screen mesh sizing,
screen fitup, and method of attachment
discovered. Sump screen replaced. Sump
will be inspected after every refueling outage.
Licensee reported that this condition could
have prevented the fulfillment of a safety
function.
2. Five 55-gallon drums of sludge removed
from ECCS sump. Also, plastic, nuts and
bolts, tie wraps, and pencil.

Big Rock Point
NRC Inspection Report
50-155/96-004

"Housekeeping in containment in the area
under the emergency condenser and the
valves
reactor was
depressurization system isolation
poor."

Catawba Unit 1
NRC Inspection Report
50-413/96-11

Six floor drains inside crane wall were not
covered with screen that had a finer mesh
than the sump screen. The holes were 1/4"
rather than 1/8" holes. Crane wall
penetrations close to containment floor could
allow the transport of debris to the sump
screen. Penetrations sealed.

Millstone Unit 2
LER 50-336/96-08
NRC Inspection Report
50-336/96-08

Containment sump screens had been
incorrectly constructed so that larger debris
than analyzed could pass through the ECCS.

Vogtle Unit 2
NRC Inspection Report
50-425/96-11
LER 96-007-00

Containment integrity was established prior
to startup. Upon subsequent containment
entries personnel discovered various items of
loose debris. Material removed while in
MODE 4. Material would have resulted in
inadequate NPSH for the "B" train of RHR
and containment spray. NPSH for the "A"
train of RHR and containment spray would
have been adequate.

Nine Mile Point Unit 2
NRC Inspection Report
50-410/96-11
NRC Event Report 31172

A significant amount of debris was found in
the suppression pool and downcomers during
refueling outage 5. The licensee's preliminary
evaluation concluded that operability of ECCS
could have been compromised.
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PROBLEMS DISCUSSED

LaSalle Unit 2
NRC Event Report 31159
LER 96-009-00

Substantive foreign material recovered from
suppression pool and downcomers which
would challenge the operability of the ECCS.
Items most likely from construction or early
outages.

Millstone Unit 3
LER 96-039-00

1. Construction debris discovered in
containment recirculation spray system (RSS)
containment sump and in RSS suction lines.
2. Gaps discovered in RSS sump cover
plates.
3. Later inspection found other sump
enclosure gaps.
4. Bolts and clips missing from the vortex
suppression grating
5. Debris found in all 4 RSS pump suction
lines

H.B. Robinson Unit 2
LER 96-005-00

1. Openings found in sump screens that
could allow debris above a certain size to
enter the sump. Could have prevented the
screens from performing their design
function.
2. An item of debris in excess of 3/8"
diameter limit on containment spray nozzles
found in 14" sump drain pipe.

Zion Unit 1
LER 97-001-00

Two 1-inch holes were not in the sump cover
as detailed on drawings. Holes allow air to
escape as sump fills. Potential to hinder flow

to RHR pump suction during a LOCA.

Zion Unit 2
NRC Inspection Report
50-295/96-20
50-304/96-20
March 24, 1997

1. Miscellaneous debris located throughout
containment.
2. Containment recirculation sump screen
damage
3. Peeling and flaking paint on containment
surfaces

Sequoyah Unit 1
10 CFR 50.72
Report 32139
April 11, 1997

During shutdown on March 22, 1997, an oil
cloth was introduced to containment which,
if it had come free of its restraints, could
have blocked one or both refueling drains so
that water in upper containment may not
have flowed freely to lower level of
containment where sump is located.

Millstone Unit 1
10 CFR 50.72
Report 32161
April 16, 1997

Most of the coating in the torus is
unqualified, which could affect the operability
of the low-pressure coolant injection and core
spray systems.

....
..................
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BACKGROUND ON REGULATORY BASIS FOR PROTECTIVE COATINGS
This appendix
containment.
However, this
with the plant

discusses the regulatory basis for protective coatings inside the
Industry standards and regulatory guidance are included in this discussion.
discussion is only for information. Addressees should continue to comply
licensing basis.

At nuclear power plants, coatings and paints serve to (1) protect ferritic steel, austenitic
steel, galvanized (zinc-coated) steel, or aluminum surfaces against corrosive environments;
(2) protect metallic, concrete, or masonry surfaces against erosion or wear during plant
operation; and (3) allow for ease of decontamination of radioactive nuclides from the
containment wall and floor surfaces. These coatings may come in inorganic forms, such
as zinc-based paints, or organic forms, such as organic latex, polyurethane, or epoxy
coatings.
There are two kinds of coatings applications at domestic nuclear power plants:
(1)

Class I Service Applications, which are applications of coatings or paints to SSCs that
are essential to prevent or mitigate the consequences of postulated accidents.
Protective coatings applied to the interior wall and floor surfaces of the containment
structure and to the exterior surfaces of most of the SSCs located inside the
containment structure normally fall into this category. 4

(2) Class i1 Service Applications, which are applications of coatings or paints to SSCs that
are essential to the achievement of normal operating performance.
Protective coatings applied to the interior surfaces of the containment structure and to
SSCs inside the containment are considered qualified coatings if they have been subjected
to physical property (adhesion) tests under conditions that simulate the projected
environmental conditions of a postulated design basis (DB) LOCA and have demonstrated
the capability of maintaining their adhesive properties under these simulated conditions.
These tests are typically conducted in accordance with the guidelines, practices, test
methods, and acceptance criteria specified in applicable industry standard procedures
(such as those issued by the American National Standards Institute, Inc. [ANSI], or the
American Society for Testing and Materials [ASTMI) for coatings applications. However,
the licensing basis for Class I coating applications may contain exceptions to or provide
alternative means of meeting the intent of the test methods in these standards, provided
an adequate safety basis was given to and accepted by the NRC staff as to why accepting
the exceptions or alternatives could not have the potential to affect the performance of the
ECCS and safety-related CSS during a postulated DB LOCA. In regard to protective
coatings used for Class I service applications inside the containment, the staff normally
concludes that a coating system is acceptable for service if it has been demonstrated that
the coating system is qualified to maintain its integrity during a postulated DB LOCA and if

4

Coatings

applied

to

non-safety-related

small-scale

components inside the containment structure, such as small lighting
fixtures or small non-safety-related power buses, are an exception
to this statement.

-2the programs for controlling applications of coating systems for Class I service applications

are implemented in accordance with a quality assurance (QA) program that meets the
requirements of Appendix B to Part 50 of Title 10 of the Code of Federal Requlations (10
CFR).

Protective coatings that have not been successfully tested in accordance with the
provisions in the applicable ANSI or ASTM standards or have not met the acceptance
criteria of the standards are considered to be "unqualified"; that is, they are assumed to be
incapable of maintaining their adhesive properties during a postulated DB LOCA. The staff
normally assumes that "unqualified" coatings applied to the interior surfaces of the
containment structure and to SSCs inside the containment structure will form solid debris
products under DB LOCA conditions. These debris products should, therefore, be
evaluated for their potential to clog ECCS sump screens or strainers and their effect on the
operability of safety-related pumps taking suction from ECCS sumps and suppression pools
during a postulated DB LOCA.
The NRC has issued Regulatory Guide (RG) 1.54-1973, "Quality Assurance Requirements
for Protective Coatings Applied to Water-Cooled Nuclear Power Plants," to give the
industry an acceptable method for complying with the QA requirements of 10 CFR Part
50, Appendix B, as they relate to protective coating systems applied to ferritic steel,
aluminum, stainless steel, zinc-coated (galvanized) steel, or masonry surfaces of water
cooled nuclear power reactors. In RG 1.54-1973, the NRC stated that the guidelines for
coating applications in ANSI Standard N101.4-1972, "Quality Assurance for Protective
Coatings Applied to Nuclear Facilities," as subject to the additional regulatory positions in
RG 1.54-1973, delineate acceptable QA criteria for providing confidence that "shop or
field coating work [will] perform satisfactorily in service." The quality assurance
provisions stated in ANSI Standard N101.4-1972, as endorsed by the staff in RG 1.54
1973, are considered by the staff to provide an adequate basis for complying with the
pertinent QA requirements of 10 CFR Part 50, Appendix B. These standards delineate the
type of tests to be performed to qualify a given coating for nuclear applications. However,
how a licensee implements its program for controlling activities related to protective
coating applications at a particular nuclear plant depends on the plant's licensing basis.
Although neither RG 1.54-1973 nor the applicable ANSI standards are NRC requirements,
they do delineate acceptable programs and practices for controlling coatings application
activities at nuclear power plants.
ANSI Standard N101.4-1972 provides recommended guidelines for implementing QA
programs regarding coating applications at domestic nuclear power plants. ANSI Standard
N101.4-1972, as endorsed in RG 1.54-1973, delineates recommended guidelines and
criteria for establishing GA and quality control programs for coating activities, including
activities for controlling work conditions, for controlling the ambient environmental
conditions for coating applications, for controlling selection and procurement activities for
coatings, for controlling preparation of substrate surfaces, for establishing QA procedures
for coating applications, for qualifying personnel involved in coating preparation,
application, and inspection activities, and for establishing coating inspection guidelines and
acceptance criteria. The scope of ANSI Standard N101.4-1972, as endorsed by RG 1.54
1973, also includes recommended OA records on coatings activities.
ANSI Standard N101.4-1972 states that ANSI Standard N5.9, "Protective Coatings
(Paints) for the Nuclear Industry" (later reissued as ANSI Standard N512) and ANSI
Standard N101.2, "Protective Coatings (Paints) for Light-Water Nuclear Reactor
Containment Facilities," are additional acceptable standards for governing activities related
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to the selection and evaluation of protective coatings applied both in the shop (i.e., at
vendor or manufacturer facilities) or in the field.
RG 1.54 is currently undergoing a major revision (it was last revised in 1973). Many of
the documents referenced in RG 1.54 are outdated and have been replaced by newer
ASTM or ANSI standards. ASTM Committee D-33, "Coatings for Power Generation
Facilities," has developed the standards that replace many of the standards referenced in
RG 1.54-1973. At the request of the NRC staff, this committee is currently developing a
maintenance standard for qualified coatings. This standard will cover inspection of
existing coatings, application of new coatings over the original substrate (steel, concrete,
galvanized steel, aluminum), new coatings over a substrate-old coating interface, and new
coatings over old, qualified coatings. When this standard is approved, RG 1.54-1973 will
be revised to reflect current standards. Utilizing more modern industry standards for
protective coatings may require a change to the existing licensing basis. Use of these
standards must conform with existing NRC requirements, including 10 CFR 50, Appendix
B.

Appendix D
CHRONOLOGY OF INCIDENTS AND ACTIVITIES RELATED TO PROTECTIVE COATINGS
In January 1997, Commonwealth Edison Company (CornEd), the licensee for the Zion
Nuclear Plant, Unit 2, discovered flaking and unqualified paint applied to the containment
surfaces (IN 97-13, "Deficient Conditions Associated With Protective Coatings At Nuclear
Power Plants"). The peeling of the protective coatings was determined to occur at the
horizontal junction lines located between the concrete shells that were used in
construction of the Zion Unit 2 containment structure. CoinEd estimated that the total
weight of degraded coatings (peeling paint) was approximately 445 N (100 Ib). ComEd
also initially estimated that an additional 557-650 m 2 (6000-7000 ft 2) of coatings on
surfaces inside containment were not qualified to withstand the environmental conditions
of a postulated DB LOCA, in accordance with the testing criteria of ANSI Standard N51 2
1974. CornEd determined that the peeling of the qualified coatings on the containment
surfaces was due to improper surface preparation, resulting in inadequate adhesion of the
coating following application.
CornEd corrected the condition of the paint by removing all of the degraded "qualified"
paint inside the Zion Unit 2 containment and by removing all of the additional "unqualified"
paints that were determined to be located within the analytically determined zone of
influence.' CornEd also performed 33 random adhesion or "pull" tests on the remaining,
intact, "qualified" paint inside the containment structure. All of these tests were
performed in accordance with the applicable testing requirements specified in ANSI
Standard N512-1974. All of the tests exhibited "pulls" in excess of the 890 N (200 lb)
required by the standard, thus demonstrating that the remaining qualified coatings were
acceptable for service during the next operating cycle.
On March 10, 1995, Consolidated Edison Company (ConEd), the licensee for Indian Point
Station, Unit 2, reported in LER 95-005-00 that paint was peeling off the floor at the 14
meter (46-ft) elevation of the Indian Point Unit 2 containment structure. The paint was
applied to the 14-meter (46-foot) floor elevation during the 1993 refueling outage as an
interim measure for reducing personnel radiation exposures until a more permanent floor
resurfacing could be accomplished. ConEd determined that the following factors
contributed to the cracking and delamination of the paint: (1) in some areas, the paint had
been applied in excess of the dry film thickness recommended by the manufacturer of the
paint; (2) during preparation of the paint, too much paint thinner was added to the paint,
which led to an excessive amount of coating shrinkage when the paint dried; (3) no
scarification of the floor surface was performed before application of the paint to remove
old coatings, greases, or silicone or wax buildups from the floor surface; and (4) the
painters had not been trained to apply the particular brand of paint. ConEd determined the
root cause of the coatings event to be the painters' failure to follow controlled procedures
for applying the particular brand of paint. To address the nonconforming condition of the
paint, ConEd removed all of the old paint from the 14-m (46-foot) floor elevation and
repainted the floor elevation with a qualified coating in accordance with the station's
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All of the unqualified paint within the containment sump's

zone of influence was removed, with the exception of approximately
112 ft 2 of unqualified paint applied to small components,
lighting fixtures or name tags.

such as

-2procedural requirements and the manufacturer's recommendations for the paint. ConEd
also retrained the paint specialists to reindoctrinate them regarding the importance of
complying with the station's procedures and standards for coating applications.
On October 18, 1993, the Tennessee Valley Authority (TVA) reported in
LER 93-026 the use of unidentified coatings on the surfaces of the No. 4 reactor coolant
pump (RCP) motor housings at the Sequoyah Nuclear Plant,
Units 1 and 2. These coatings were not accounted for in the licensee's QA Uncontrolled
Coatings Log. TVA determined that the No. 4 RCP motor housings are completely within
the zones of influence of the containment sumps at both Sequoyah units. The unqualified
coating on each No. 4 RCP motor housing amounted to an additional 13.3 m 2 (143 ft2 );
this amount was not accounted for by TVA in its 1986 assessment of unqualified coatings
on the RCP motor housings. The omission is significant because the maximum amount of
uncontrolled coatings allowed by the Uncontrolled Coatings Logs for the Sequoyah units is
5.3 m 2 (56.5 ft 2); this is the maximum amount of uncontrolled coatings that can be in the
zone of influence of the containment sump without having the potential to affect the
operability of the ECCS and safety-related CSS.
The NRC summarized its review of the safety significance of the amount of unqualified
paint on the No. 4 RCP motor housings in Inspection Reports (IR) Nos. 50-327/93-42 and
50-328/93-42 and in IR Nos. 50-327/94-25 and
50-328/94-25, dated November 9, 1993, and September 12, 1994, respectively. In IR
Nos. 50-327/94-25 and 50-328/94-25, the NRC concluded that if the unqualified coatings
on or within the RCP motor housings failed, they could potentially migrate to the
containment sump during a postulated DB LOCA and impair the performance of the
containment ECCS and the containment spray system during the event. TVA addressed
this issue by modifying the RCP motor housings to include "catch" screens designed to
prevent coating material on the motor housings from reaching the strainers in the
containment sumps.
On July 2, 1993, and September 11, 1995, the Pennsylvania Power and Light Company
(PP&L) issued LERs 93-007-00 and 93-007-01, respectively, to summarize its
reassessment of ECCS performance at Susquehanna Steam Electric Station, Units 1 and 2,
during a postulated DB LOCA. In its initial analysis of ECCS performance during a
postulated DB LOCA, PP&L determined that sources of fibrous insulating materials would
not have the potential to impair the operability of the ECCS at Susquehanna Units 1 and 2.
However, PP&L's initial analysis did not account for "unqualified" coatings as potential
sources of debris.
In LER 93-007-00, PP&L discussed the effect of debris on the performance of the ECCS
during a postulated DB LOCA. In the LER, PP&L stated that its increased awareness of the
quantity of unqualified coatings and corrosion products ("other material") inside the
containment was a key factor in deciding to reassess the sources of debris inside the
Susquehanna Units 1 and 2 containments during a postulated DB LOCA. PP&L considered
fibrous insulation material, unqualified coatings, and corrosion products as the sources of
debris. PP&L's evaluation of the debris during the postulated event contained the
following uncertainties: (1) uncertainty in qualifying the sources of debris within the
containment, (2) uncertainty in determining the amount of debris that could be dislodged
during a postulated DB LOCA, and
(3) uncertainty in establishing exactly how the debris would be transported from its source
to the ECCS strainers during the postulated event. Because of these uncertainties, PP&L
stated in the licensee event report that if unqualified coatings and corrosion products were
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included among the materials that could become sources of debris, some potential existed
for complete blockage of the suppression pool strainers during the event.
PP&L addressed this issue, in part, by requiring that DB LOCA qualification testing be
performed on all inorganic zinc paints inside the Susquehanna containments. PP&L also
implemented improved administrative housekeeping and inventory controls and issued an
administrative coating specification that restricted any coatings applied inside the
containment structures to qualified coatings.
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Appendix E
GENERIC COMMUNICATIONS ISSUED BY THE NRC ON THE SUBJECT OF ECCS AND
SAFETY-RELATED CSS
SUMP AND STRAINER BLOCKAGE

Generic Letter 85-22,"Potential for Loss of Post LOCA Recirculation Capability
Due to Insulation Debris Blockage," December 3, 1985.
IN 88-28, "Potential for Loss of Post LOCA Recirculation Capability Due to
Insulation Debris Blockage," May 19, 1988.
IN 89-77, "Debris in Containment Emergency Sumps and Incorrect Screen
Configurations," November 21, 1989.
IN 92-71, "Partial Blockage of Suppression Pool Strainers at a Foreign BWR,"
September 30, 1992.
IN 92-85, "Potential Failures of Emergency Core Cooling Systems by Foreign
Material Blockage," December 23, 1992.
IN 93-34, "Potential for Loss of Emergency Core Cooling Function Due to a
Combination of Operational and Post LOCA Debris in Containment," April 26,
1993.
IN 93-34, Supplement 1, "Potential for Loss of Emergency Cooling Function Due
to a Combination of Operational and Post LOCA Debris in Containment," May
6, 1993.
Bulletin 93-02, "Debris Plugging of Emergency Core Cooling Suction Strainers,"
May 11, 1993.
NRC Bulletin 93-02, Supplement 1, "Debris Plugging of Emergency Core Cooling
Suction Strainers," February 18, 1994.
IN 94-57, "Debris in Containment and the Residual Heat Removal System,"
August 12, 1994.
IN 95-06, "Potential Blockage of Safety Related Strainers by Material Brought
Inside Containment," January 25, 1995.
IN 95-47, "Unexpected Opening of a Safety/Relief Valve and Complications
Involving Suppression Pool Cooling Strainer Blockage," October 4, 1995.
Bulletin 95-02, "Unexpected Clogging of a Residual Heat Removal (RHR) Pump
Strainer While Operating in the Suppression Pool Cooling Mode," October 17,
1995.

......................
- ..
............
-.............
-

-2IN 95-47 Revision 1: "Unexpected Opening of a Safety/Relief Valve and
Complications Involving Suppression Pool Cooling Strainer Blockage," November
30, 1995.
IN 96-10, "Potential Blockage by Debris of Safety System Piping Which is Not
Used During Normal Operation or Tested During Surveillances," February 13,
1996.
Bulletin 96-03, "Potential Plugging of Emergency Core Cooling Suction Strainers
by Debris in Boiling Water Reactors," May 6, 1996.
IN 96-27, "Potential Clogging of High Pressure Safety Injection Throttle Valves
During Recirculation," May 1, 1996.
IN 96-55, "Inadequate Net Positive Suction Head of Emergency Core Cooling
and Containment Heat Removal Pumps Under Design Basis Accident
Conditions," October 22, 1996.
IN 96-59, "Potential Degradation of Post LOCA Recirculation Capability as a
Result of Debris," October 30, 1996
IN 97-13, "Deficient Conditions Associated With Protective Coatings at Nuclear
Power Plants", March 24, 1997.
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ENFORCEMENT ACTIONS
TAKEN BY THE NRC
DEALING WITH
CONSTRUCTION AND PROTECTIVE COATINGS
DEFICIENCIES
AND
FOREIGN MATERIAL EXCLUSION
PLANT

DATE OF
INSPECTIO
N

SEVERITY
LEVEL/
CIVIL
PENALTY

Surry Unit 1

7/30/88

3
$50,000

Debris in containment sump

Trojan

8/8/89

2
$280,000

Inoperable recirculation sump

Diablo Canyon

12/8/89

3
$50,000

1. Gaps in sump screens
2. Opening sump access
hatches

DESCRIPTION

when sump operability
is required
3. Debris in sump
Perry

6/23/93

3

Clogged RHR strainers

$200,000

I

II
One
Unit I

VILo/Jfj

3
$0

Degradation of containment
sump screens

Browns Ferry
Unit 2

5/17/94

4
$0

Unqualified protective coatings
applied to safety/relief valve
discharge quenchers

Point Beach
Unit 2

10/12/92

3
$75,000

Foreign material in containment
spray

Sequoyah
Units 1 and 2

9/3/94

4
$0

Nine Mile Point
Unit 2

April 10,
1997*

3
$200,000* *

*Date

enforcement action issued

*Combined

with other enforcement actions

Unqualified coatings on RCP
motor stand
Debris in suppression pool and
downcomers
L

ATTACHMENT 3

Attachment 3 of the Minutes of CRGR Meeting No. 304

Proposed Supplement I to Bulletin 96-01
"Control Rod Insertion Problems
(CRGR Meeting No. 304

-

April 22, 1997)

TOPIC
Staff request for CRGR review and endorsement of the proposed supplement to
Bulletin 96-01.
The purpose of this supplement is to: (1) alert addressees
to the issues concerning incomplete control rod insertion as a result of
distortion of the thimble tubes, (2) request licensees to ensure the continued
operability of the control rods, and (3) require that all addressees send to
the NRC a written response to this bulletin supplement relating to the actions
and information requested therein. Following the CRGR endorsement, the staff
plans to publish the proposed bulletin supplement in the Federal Register for
public comment.
The subject of incomplete control rod insertion has been previously addressed
by the NRC in Information Notice 96-12, "Control Rod Insertion Problems,"
dated February 15, 1996, and Bulletin 96-01, "Control Rod Insertion Problems,"
dated March 8, 1996.
In Bulletin 96-01, the staff requested actions to ensure
that all affected plant licensees respond in a proactive manner to recent
industry experience and support data collection that would permit the staff to
more effectively assess this issue and determine whether further regulatory
action was needed.
Since that time, the issue has been extensively
investigated, including evaluation of plant data (trip, rod drop time, recoil
and drag data), testing of rods in spent fuel pool, review of Zircaloy
material property, and review of worldwide experience.
On march 5, 1996, during its 282nd meeting, the CRGR had reviewed and endorsed
the "parent" Bulletin 96-01. The actions proposed via that bulletin were
requested only of the licensees of the Westinghouse-designed plants, and were
only for CY 1996. However, the staff believes that additional relevant
information needs to be compiled for further evaluation. In addition, in this
supplement, the staff extends the request also to the licensees of the Babcock
and Wilcox-designed plants. Additionally, the staff proposes specific
actions to be taken by the licensees to periodically conduct tests to ensure
that control rods can be inserted and that the required shutdown margin will
ne maintained. An option to prove rod insertion capability by rigorous
engineering analysis is also acceptable.
BACKGROUND
(i)

Memorandum dated April 7, 1997, Frank J. Miraglia to Denwood F. Ross,
requesting CRGR review and endorsement of the proposed supplement to
Bulletin 96-01, "Control Rod Insertion Problems." The attachments
include:
1.
2.

Proposed Bulletin Supplement "Control Rod Insertion Problems"
Response To CRGR Charter Questions

----- ..............
-- ........
--

(ii)

E-mail from R. Tripathi to the CRGR members, dated April 15,
electronically forwarding Bulletin 96-01.

1997,

(iii)

E-mail from R. Tripathi to the CRGR members, dated April 16,
electronically forwarding Information Notice 96-12.

1997,

(iv)

E-mail from R. Tripathi to the CRGR members, dated April 18, 1997,
"BACKGROUND MATERIAL DISTRIBUTED - BULLETIN 96-01 SUPPL." informing
the members of the material hand-delivered to the headquarters
members. These included the following documents expounding OGC and
Commission position on applicability of GDCs to operation:
(1) SRM, dated September 18, 1992, "SECY-92-223 - Resolution of
Deviations Identified During the Systematic Evaluation Program"
(2)

SECY-92-223, dated July 19, 1992, "Resolution of Deviations
Identified During the Systematic Evaluation Program"

(3)

Memorandum from Martin Malsch to Thomas E. Murley, dated March 17,
1988, "SECY-87-100 - Systematic Evaluation Program (SEP- Plant
Exemptions"

(4)

Note from Joe Scinto to Bill Russell,
"Application of GDC to Operation"

(5)

Memorandum from Thomas E. Murley to All NRR Employees, dated January
24, 1994, "Relationship Between General design Criteria (GDC) and
Technical Specifications"

dated March 10, 1993,

(6)

Memorandum from Thomas E. Murley to James M. Taylor, "Relationship
Between the General design Criteria (GDC) and Exceptions to the GDC
Allowed by Technical Specifications."
(v) E-mail from R. Tripathi to the CRGR Members, dated April 7, 1997,
forwarding the Issue Sheet on this topic.
The presentation material used by the staff is included as Attachment 3(A).
ISSUES/RECOMMENDATIONS
The CRGR made several comments regarding the scope and the technical content
of the proposed supplement.
*

There was a discussion on the applicability of the requested actions in
the proposed supplement only to the licensees of the Westinghouse- and
B&W-designed PWRs, but not to the licensees of CE-designed PWRs. Also,
the design aspects of the rod insertion problems warranted discussion.
The staff elaborated on the design differences between the NSSS vendors
and thimble tube design variations, as applicable, in supporting the
rationale for excluding the licensees of the CE-designed plants.

*

The staff summarized the world-wide experience and the results of the
licensee responses to Bulletin 96-01, and the conclusions drawn, including
the rationale for the prescriptive requirements in the proposed

-----

supplement. This information was conspicuously absent from the text of
the proposed supplement. The Committee recommended that a paragraph be
included in the "Discussion" section outlining the results of the staff's
review of the responses to Bulletin 96-01, and justifying the additional
actions being requested via the proposed supplement.
*

There was also a discussion on the applicability of the General Design
Criteria (GDCs) of Appendix A to 10 CFR 50 to operation. Specifically, in
the proposed supplement, the text under the heading "Regulatory
Requirements," which explicitly referenced GDC 26 and GOC 29, raised
questions, as there may be as many as 60 plants licensed during the pre
GDC days. The CRGR agreed that although, over the years the intent of the
design requirements articulated under the GDCs may have been included in
the current licensing basis of various facilities, the GDCs are not
generically enforceable; however, the plant Technical Specifications and
the requirements included in Appendix B of 10 CFR 50 are legally binding.
Specifically, Criterion XI, "Test Control," of Appendix B, clearly
delineates the inherent requirements. The Committee recommended that the
GDCs be referenced only as regulatory guidance. The basis for the actions
requested herein is that the licensees must ensure via periodic testing
(or a rigorous engineering analysis) that adequate shutdown margin is
maintained at all phases of operation, and that the control rods will
satisfactorily perform their intended function of effectively terminating
the fission process during all operating conditions in accordance with the
current licensing basis for each facility.

"* Regarding the wording used in the "Requested Actions" and those in the
"Required Response," the CRGR agreed that the proposed requested actions
are very specific and prescriptive, but they do have definite merit as
they relate to ensuring the operability of the reactor protection system
and maintaining adequate shutdown margin. The CRGR also agreed with the
staff in invoking the compliance exception to the backfit rule. However,
the Committee recommended that since the licensees were not afforded any
flexibility of proposing other viable alternatives, in lieu of testing at
prescribed intervals, the alternative of a rigorous engineering analysis
to demonstrate control rod insertion ability (which was already suggested
in the text of the proposed supplement) be also included in the "Requested
Actions."
"* The CRGR accepted the staff's rationale for requiring the addressees to
ensure the continued operability of the control rods by conducting tests
in fuel assemblies with burn-ups greater than those specified in the
supplement. However, the Committee commented on the arbitrariness of the
test interval of every 2,500 MWD/MTU until the end of cycle. The
Committee recommended that the words "approximately" precede the proposed
limit.
Attachment 3(B) contains the red-line/strike-out version of the proposed
supplement as endorsed by the CRGR.
BACKFIT CONSIDERATIONS
The actions requested are backfits and are justified under the compliance
exception of the backfit rule, that is, 10 CFR 50.109(A)(4)(i).

Attachment 3(A) to the CRGR Meeting No. 304
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BRIEFING FOR CRGR
BULLETIN 96-01 SUPPLEMENT 1
CONTROL ROD INSERTION PROBLEMS

APRIL 22, 1997

MARGARET S. CHATTERTON
REACTOR SYSTEMS BRANCH
OF FICE OF NUCLEAR REACTOR REGULATION

Mi'

t!

PURPOSE

"*

CONTROL ROD INSERTION PROBLEMS

"*

BULLETIN 96-01 RESULTS

"*

FOREIGN EXPERIENCE

"*

ROOT CAUSE

"*

STAFF ACTIONS

"*

BULLETIN SUPPLEMENT ACTIONS

1

OPERATING EXPERIENCE

*

*

12/18/95 - SOUTH TEXAS UNIT 1
*

3 CONTROL RODS FAILED TO FULLY INSERT

*

AFFECTED ASSEMBLY BURNUPS GREATER
THAN 42,800 MWD/MTU

*

14 FOOT CORE WITH DOUBLE DASHPOT

1/30/96 - WOLF CREEK
*

5 CONTROL RODS FAILED TO FULLY INSERT

*

AFFECTED ASSEMBLY BURNUPS GREATER
THAN 47,600 MWD/MTU

*

12 FOOT CORE

*

DURING TESTING HAFNIUM ROD STUCK FIVE
FEET FROM FULL INSERTION

2

OPERATING EXPERIENCE (CONT'D)

*

2/21/96 - NORTH ANNA UNIT 1
*

2 NEW CONTROL RODS STUCK IN SPENT
FUEL POOL

*

BINDING PROBLEM DUE TO FUEL
ASSEMBLIES, NOT CONTROL RODS

*

AFFECTED ASSEMBLY BURNUPS GREATER
THAN 47,700 MWD/MTU

*

PERFORMED DRAG FORCE TESTING

*

CORRELATION OF DRAG FORCE WITH
BURNUP OBSERVED

3

STAFF CONCERNS

*

POTENTIAL LOSS OF SHUTDOWN MARGIN

*

EVENTS REPRESENT POTENTIAL PRECURSORS

*

APPARENT CORRELATION OF PROBLEMS WITH
HIGH BURNUP

4

............
-

.

....

'.

"I'll",

." ......

BULLETIN 96-01

*

REQUESTED ACTIONS
*

PROMPTLY INFORM OPERATORS OF RECENT
EVENTS AND PROVIDE ADDITIONAL
TRAINING

*

PROMPTLY DETERMINE CONTINUED
OPERABILITY OF CONTROL RODS

"*

MEASURE AND EVALUATE ROD DROP TIMES,
ROD RECOIL, AND DRAG FORCES AT NEXT
SHUTDOWN

"*

ASSESS ROD PERFORMANCE AND
OPERABILITY FOR EACH REACTOR TRIP
DURING 1996

5

BULLETIN 96-01 RESULTS

*

ALL ROD DROP TIMES MEET TECH SPEC
LIMITS (OVER 35 SETS REPORTED)

*

DASHPOT DRAG ABOVE CRITERIA AT 3
PLANTS; HIGH AT ANOTHER 6 PLANTS

*

THIMBLE TUBE DRAG ABOVE CRITERIA AT 6
PLANTS; HIGH AT ANOTHER 3 PLANTS

6

FOREIGN EXPERIENCE

*

SWEDEN (RINGHALS 4) 1994

*

ADDITIONAL EVENTS 1995-1997
"* SWEDEN (RINGHALS 3)
"* SPAIN (ALMARAZ 2)
"* BELGIUM (DOEL 4, TIHANGE 3)

RESTRICTIONS ON RODDED ASSEMBLIES

"*

BELGIUM
* 26 TO 30 GWD/MTU EOC
* MID CYCLE DROP TESTS
* FRESH OR 1 CYCLE FUEL

"*

SPAIN
* 35 TO 40 GWD/MTU EOC
* MID CYCLE DROP TESTS

"*

SWEDEN
"* FRESH OR 1 CYCLE
"* MID CYCLE DROP TESTS

7

-....

.......

ROOT CAUSE

*

THIMBLE TUBE DISTORTION CAUSED BY
EXCESSIVE COMPRESSIVE LOADS

*

(WOLF CREEK) EXCESSIVE COMPRESSIVE LOADS
CAUSED BY UNUSUAL FUEL ASSEMBLY
GROWTH OVER AND ABOVE NORMAL
RADIATION EXPOSURE GROWTH

*

(SOUTH TEXAS) INADEQUATE RESISTANCE TO
BUCKLING IN THE FUEL DESIGN

8

RECENT TEST RESULTS
UNIT 1 MOC - JANUARY 25, 1997
* 2 RCCAS STUCK AT 6 STEPS
* BURNUPS 26.IGWD/MTU AND 27.4GWD/MTU

UNIT 2 EOC - FEBRUARY 8, 1997
* 4 RCCAS STUCK AT 6 STEPS
* BURNUPS 39.8 to 52.7 GWD/MTU
* 1 RCCA WITH BURNUP 39.8 GWD/MTU STUCK
AT 12 STEPS
"* INCREASED

DROP TIMES - WITHIN TS LIMITS

"* RESISTANCE

ABOVE DASHPOT

UNIT 1 MOC - APRIL 4, 1997
* 4 RCCAS STUCK AT 6 STEPS
* BURNUPS 28.8 to 30.2 GWD/MTU
* RESISTANCE ABOVE DASHPOT
9

BULLETIN SUPPLEMENT ACTIONS
*

VERIFY FULL INSERTABILITY AND ROD DROP
TIMES BY TESTING RODDED ASSEMBLIES WITH
BURNUPS GREATER THAN

*

35 GWD/MTU FOR ASSEMBLIES WITHOUT
IFMS IN 12 FOOT CORES

*

40 GWD/MTU FOR ASSEMBLIES WITH IFMS
IN 12 FOOT CORES

*

25 GWD/MTU FOR ASSEMBLIES IN 14 FOOT
CORES

*

TEST EVERY 2.5 GWD/MTU UNTIL EOC

*

AT EOC PERFORM ROD DROP TESTS AND DRAG
TESTS FOR ALL RODDED ASSEMBLIES

10

.......... ......
....
.
.......

OTHER EVENTS
*

*

SOUTH TEXAS UNIT 1 EOC ROD TESTING
*

11 RODS FAILED TO FULLY INSERT

*

9 RODS AT 6 STEPS, 2 RODS AT 12 STEPS

*

9 RODS BURNUP GREATER THAN 43.2
GWD/MTU

*

OTHER TWO AT 32.2 AND 35.4 GWD/MTU

VOGTLE SPENT FUEL POOL TESTING
"*

OBSERVED HIGH DRAG IN DASHPOT REGION
OF HIGH BURNUP ASSEMBLIES

"*

DUMMY RCCA FAILED TO FULLY INSERT
INTO ASSEMBLY WITH 51.6GWD/MTU
BURNUP
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Attachment 3(B) to the CRGR Meeting No. 304

From:
To:
Date:
Subject:

Raji Tripathi
WND2.WNP6.GMH
5/1/97 9:42am
CRGR ENDORSEMENT OF PROPOSED SUPPLEMENT TO BULLETIN 96-01

TO: Gary Holahan, NRR
FROM:Raji Tripathi, CRGR Staff
SUBJECT:CRGR ENDORSEMENT - PROPOSED SUPPLEMENT TO BULLETIN 96-01, "CONTROL ROD
INSERTION PROBLEMS"
The subject bulletin supplement was reviewed by the CRGR on April 22, 1997, at
the Committee's meeting No. 304.
of
The Committee made several comments regarding the scope and the contents
occasions
separate
two
on
meeting,
CRGR
the
the proposed supplement. Following
I met with Margaret Chatterton of your staff - first to re-cap the CRGRthe
comments (there was pretty good agreement between our notes regarding
changes
same) and then to review an interim revised draft reflecting the the
same were
regarding
communications
Further
recommended by the Committee.
was
via either voice-mail or e-mail. As a curtsey, a copy of the latest draft
the
regarding
also sent to Dennis Dambly inviting his comments, especially,
references made to the GDCs in the text of the proposed supplement. Mr.
Dambly did not express any objection.
on
The attached red-line/strike-out version (received from Margaret Chatterton
(shown
made
have
I
modifications
April 30, 1997) subject to a couple of minor
as double underline, if viewed in WP5.1- it is my understanding thattheMuffett
CRGR
is on leave for a couple of weeks), seems to satisfactorily address
comments.
This e-mail formally relays the CRGR endorsement of the attached version of
the proposed supplement to Bulletin 96-01.
cc: CRGR members,

CC:

M. Chatterton,

DFR, TWD2.TWPO.JAMI,

W. Burton

TWD2.TWP8.MRK, ARD1.ARP1.JED2...

I.................

UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR REACTOR REGULATION
WASHINGTON, DC 20555-0001
NRC BULLETIN 96-01 SUPPLEMENT, 1:

CONTROL ROD INSERTION PROBLEMS

Addressees
This bulletin supplement is being sent to all holders of pressurized-water
reactor (PWR) operating licenses (except those licenses amended to possession
only status).
It is expected that recipients will review the information for
applicability to their facilities and consider actions, as appropriate, to
avoid similar problems.
However, action is only requested from PWR licensees
of Westinghouse and Babcock and Wilcox designed plants.
Purpose
The U.S. Nuclear Regulatory Commission (NRC) is issuing this supplement to
Bulletin 96-01 to: (1) alert addressees to the issues concerning incomplete
control rod insertion as a result of distortion of the thimble tubes,
(2) request
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cohti& rods, and (3 )eq u i
hf
:all
licensees of Westinghouse and Babcox
and Wilcox designed plants send to the NRC a written response to this bulletin
supplement relating to the actions and information requested in this
supplement.
Background
Incomplete control rod insertion has been previously addressed by the NRC in
Information Notice (IN) 96-12, "Control Rod Insertion Problems," dated
February 15, 1996, and Bulletin 96-01, "Control Rod Insertion Problems," dated
March 8, 1996. Bulletin 96-01 requested actions to ensure that all affected
plants respond in a proactive manner to recent industry experience and support
data collection that permitted the staff to more effectively assess this issue
and determine whether further regulatory action was needed. Since Bulletin
96-01 was issued, there has been extensive investigation of the issue,
including evaluation of plant data (trip, rod drop time, recoil and drag
data), spent fuel pool testing, Zircaloy material property review, and review
of worldwide experience.
Description of Circumstances
South Texas Project
On December 18, 1995, with South Texas Unit 1 at 100-percent power, a pilot
wire monitoring relay actuation caused a main transformer lockout, which

resulted in a turbine trip and a reactor trip.
verifying that control
rods had inserted fully after the trip, operatorsWhile
noted that the rod bottom
lights of three control rod assemblies were not lit; the
digital rod position
indication for each rod indicated six steps withdrawn.
A
to 1.59 cm (5/8 inch), and the top of the dashpot begins step is equivalent
at 38 steps. One rod
drifted into the fully inserted rod bottom position within
1 hour, and the
other two rods were manually inserted later. During subsequent
control rods in the affected banks, the rod position indication testing of all
for the same
three locations, as well as a new location, indicated six
steps
withdrawn.
As
compared to prior rod drop testing, no significant differences
in
rod
drop
times were noted before reaching the upper dashpot area
for any of the control
rods. Within I hour after the rod drop tests, two of the
rods drifted to the
rod bottom position and the other two were manually inserted.
All four
control rods were located in XLR fuel assemblies, which
were
in
their third
cycle, with burnup greater than 42,880 megawatt days per
metric ton uranium
(MWD/MTU).
Wolf Creek Plant
On January 30, 1996, after a manual scram from 80-percent
power, five control
rod assemblies at the Wolf Creek plant failed to insert
fully.
Two rods
remained at 6 steps withdrawn, two at 12 steps, and one
at
18
steps.
At Wolf
Creek, a step is equivalent to 1.59 cm (5/8 inch) and the
top of the dashpot
begins at approximately 30 steps. Three of the affected
fully inserted position within 20 minutes, one within 60 rods drifted to the
minutes, and the last
one within 78 minutes. The results also indicate that
there was some slowing
down of affected rods before they reached the dashpot.
After the scram, the
licensee initiated emergency boration because all rods did
During subsequent cold rod drop tests, the same five rods, not insert fully.
plus an additional
three rods, failed to fully insert. All of the affected
rods were in 17x17
VANTAGE 5H fuel assemblies, with burnup greater than 47,600
MWD/MTU.
North Anna Plant
On February 21, 1996, during the insert shuffle in preparation
for loading
North Anna Unit 1, Cycle 12, two new control rod assemblies
could
not be
removed with normal operation of the handling tool from
the fuel assemblies in
the spent fuel pool in which they were temporarily stored.
The control rod
assemblies were removed using the rod assembly handling
tool
with the bridge crane hoist. The two affected fuel assembliesin conjunction
were VANTAGE 5H
assemblies, which had achieved burnups of 47,782 MWD/MTU
and 49,613 MWD/MTU
during two cycles of irradiation.
At both South Texas units, a 14-foot active fuel length
Several differences between the standard 12-foot active core design is used.
14-foot design are as follows: the 14-foot fuel design fuel design and the
is approximately
76.2 cm (30 inches) longer than the standard fuel assembly
10 mid-grids compared to 8, and the dashpot region is 25.4 design, it has
cm (10 inches)
longer and comprises a double dashpot. The control rod
radial clearances
above and in the dashpot region of the 14-foot fuel assembly
those of the standard design. The South Texas core contained are similar to
three different
17x17 fuel types-Standard XL, Standard XLR, and VANTAGE
5H-all of which are
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designed and fabricated by Westinghouse. The core contained 57 control rods,
all of which are silver-indium-cadmium rods. The four affected rods were
found in twice-burned Standard XLR fuel assemblies.
During subsequent testing, the rod drop traces revealed no significant change
in dashpot entry time; however, the affected rods did not show recoil on the
rod drop trace. Recoil is a dampening effect that is normally seen in the
traces as a result of contact of the control rod assembly spider hub spring
with the fuel assembly, The testing of similar rods in Unit 2 revealed no
adverse indications. One rod showed no recoil but inserted fully into the
core.
When rod drop tests were performed at South Texas Unit 1 on March 4, 1996,
seven rods failed to fully insert. The stuck rods were in fuel assemblies
with burnups from 43,500 to 47,500 MWD/MTU. All seven stopped at 6 steps from
the bottom. Again there was no significant degradation in the rod drop times.
During end-of-cycle (Unit 1 Cycle 6) rod drop tests on May 18, 1996, 11 rods
did not fully insert; 9 stuck at six steps and 2 stuck at twelve steps. Two
of the rods were in fuel assemblies with lower burnups - 32,200 and 35,400
MWD/MTU.
Mid-cycle (Unit 1 Cycle 7) testing was performed on January 25, 1997, when the
burnup reached approximately 32,000 MWD/MTU on the most burned rodded assembly
in the new cycle. During this test two rods stuck at six steps. Both control
rods were located in V5H fuel assemblies, which were in their second cycle
with burnups of 26,100 and 27,400 MWD/MTU.
On February 8, 1997 when South Texas Unit 2 shutdown for refueling, four rods
stuck at six steps and one rod stuck at twelve steps. The associated fuel
assembly burnups were 39,800 to 52,700 MWD/MTU.
Four of these five rods had
shown zero or one recoil during rod drop testing in January 1996. Although
all rod drop times were within technical specification limits, increases in
rod drop times were observed for some rods. Examination of the rod drop
traces showed marked differences from previous normal traces. Thus indicating
resistance above the dashpot area.
At Wolf Creek, subsequent cold, full-flow testing of all of the control rod
assemblies indicated that eight control rods, including the five control rods
that did not fully insert following the reactor trip on January 30, 1996, did
not fully insert when tripped. One control rod in core location H2 paused at
96 steps, stopped at 90 steps, and slowly inserted to 30 steps over the next
2 hours. The control rod was then manually inserted. The seven other
affected rods stopped at various heights in the dashpot region, five of which
fully inserted within 22 minutes. One of the other two drifted to the bottom
within 1.5 hours; the remaining rod needed to be manually inserted. The
remaining 45 rods fully inserted when dropped, although a number of them did
not exhibit the expected number of recoils. Of the total 53 control rod
assemblies, the assembly at core location H2 (the only rod stopping outside
the dashpot region) was a hafnium control rod; the remaining were silver
indium-cadmium control rod assemblies. However, subsequent inspection of the

hafnium rod did not indicate any adverse dimensional change.
retested all rods

The licensee

that stuck, as well as those rods that failed to recoil more than twice, and
the results were simiiar to the results of the previous testing.
At North Anna, the two affected control rods were removed and were inserted
into a series of other fuel assemblies. No additional binding was observed.
However, difficulty was experienced when another control rod was inserted into
the two affected fuel assemblies. On the basis of this result, the licensee
determined that the cause of the binding was related to the fuel assemblies
and not the control rods. Subsequent control rod drag testing data indicated
a correlation of control rod drag force to assembly burnup and a significant
increase in drag force at assembly burnups greater than 45,000 MWD/MTU.
Regulatory Requirements and Guidance
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is
s-tate6d inGeneral Design Criteri on(GDC) 26,"""d".f..--"'Ap"""ndi"' X%ýt&ý10'FRPar 50
"'Rea"c`tivity Control System Redundancy and Capabi ity,~&f"ppendix
10PR
Part 50 which specifies "Two independent reactivity control systems A-to.
of

different design principles shall be provided. One of the systems shall use
control rods, preferably including a positive means for inserting the rods,
and shall be capable of reliably controlling reactivity changes to assure that
under conditions of normal operation, including anticipated operational
occurrences, and with appropriate margin for malfunctions such as stuck rods,
specified acceptable fuel design limits are not exceeded."
In addition, GDC 29 "Protection against anticipated operational ocurrences,"
of App..dix Ato11 CFR Part CA, states that the protection and reactivity
control systems shall be designed to assure an extremely high probability of
accomplishing their safety functions in the event of anticipated operational
occurrences.
Worldwide experience of incomplete control rod insertion problems (other than
those caused by debris, foreign material, or control rod drive mechanism
problems) has shown that the N.jid&:iýcause was thimble tube distortion caused
by excessive compressive loads ..........
Th"T•s' problem has been limited to fuel designs
that incorporate small-diameter (
thimble tubes.
Current data show that distortio"'n'*"""""s""l""'g""'*'n",
::l:l:::t::•:•:::::cause incomplete
insertion has not occurred below certain burnup levels. Thus small-diameter
thimble tube fuel designs are considered acceptable up to those burnup_ levels.
In order to meet 3GDC-2•
`a-the current licensing basis Ift~chifii:.l•i#t,
the ability to insert the control rods needs to be demonsf
•d ' bu'rn'up's
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that exceed these burnup levels. This ability can be demonstrated through
testing at intervals or by a rigorous engineering analysis.
Discussion
The root cause explanation for the Wolf Creek event was that the increased
compressive load was caused by greater than expected fuel assembly growth.
The phenomenon appears to be dependent on a number of factors, including
burnup, temperature, and power history, the interaction of which is not
clearly understood. Nothing in this root cause explanation would preclude
other fuel designs from exhibiting similar behavior at different combinations
of burnup, power history, and core exit temperature.- In addition, unknown
factors may also contribute to the observed behavior.
The root cause of the incomplete control rod insertions at South Texas Project
has been identified as excessive fuel assembly guide tube distortion in the
dashpot. The reason for the distortion is inadequate resistance to buckling
in the fuel assembly design under required loads and burnup.
The NRC staff has evaluated the data obtained as a result of Bulletin 96-01
and determined that while most of the high drag data has been in high
temperature plants, there have been a number of cases of high drag in lower
temperature plants. High drag has been correlated with thimble tube
distortion. Thus, it is not clear that plants with lower temperatures are
susceptible to thimble tube distortion, which can lead to incomplete controlnot
rod insertion.
Although fuel with intermediate flow mixing grids (IFMs) would appear to be
stiffer and thus less susceptible to distortion, it has not been shown that
this fuel is not susceptible to thimble tube bowing from compressive loads.
Furthermore, since the mid-spans would be strengthened, the top and bottom
spans might be the most susceptible portions of the fuel assembly and
distortion of the top span could lead to control rods sticking very high in
the core. Thus, the staff still considers this fuel susceptible to thimble
tube distortion which can lead to incomplete control rod insertion.
Although incomplete control rod insertion has only been experienced in a small
number of fuel assembly designs to date, the NRC staff believes that all
designs that incorporate small-diameter thimble tubes need to be examined,
since these small-diameter thimble tubes appear to be susceptible to distor
tion and thus susceptible to control rod binding problems at high burnup
levels.
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Safety Assessment
The staff considers the potential for thimble tube distortion caused by high
burnup and excessive compressive loads, leading to incomplete control rod
insertion, a safety issue. In the absence of corrective actions that clearly
eliminate the problem, the staff remains concerned about the ability to fully
insert the control rods. The safety significance depends on the amount
shutdown margin lost because of incomplete control rod insertion. Were of
the
control rods to stick high in the core, the reactor could not be shut down
by
the control rods, and other means, such as emergency boration, would be
required.
At this time, the NRC staff considers all fuel designs that incorporate a
small-diameter thimble tube to be potentially susceptible to thimble tube
distortion caused by excessive compressive loads. Although the problem
only been observed in Zircaloy thimble tubes, the possibility of thimble has
distortion needs to be addressed for fuel assemblies incorporating other tube
materials.

Requested Actions
In order to ensure the continued operability of the control rods, all
licensees of Westinghouse and Babcock and Wilcox designed plants are
requested
to verify the full insertability and rod drop times by testing control rods
in
fuel assemblies with burnups greater than
35,000 MWD/MTU for assemblies without IFMs for 12 foot cores
40,000 MWD/MTU for assemblies with IFMs for 12 foot cores
25,000 MWD/MTU for assemblies in 14 foot cores
upon first reaching the limit(s) and pimat&1Jievery 2,500 MWD/MTU until
the end of cycle. In addition, endof-cyclerod:'-ýF`op time tests and drag
testing of all rodded fuel assemblies should be performed. Licensees are
requested to submit their anticipated schedule for testing within 30 days
the date of this bulletin supplement. Within 30 days after completion of of
set of testing, licensees are requested to submit a report that summarizes each
the
data and documents the results obtained.
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Required Response
Pursuant to Section 182a, the Atomic Energy Act of 1954, as amended, and
10 CFR 50.54(f), all licensees of Westinhouse and Babcock and Wilcox designed
plants must submit the following written information under oath and
affirmation:
Within 30 days of the date of this bulletin supplement, a response indicating
-tha
requested actions will be taken and a schedule indicating
when thea-ft<ons will be performed. Licensees who choose not to take the
requested actions must describe in their response any alternative course of
action that they propose to take, including the basis for the acceptabililty
of the proposed alternative course of action, and the schedule for completion
of the alternative.
If, in the course of responding to this bulletin, a licensee determines that
it is not in compliance with the Commission's rules and regulations, the
licensee is expected to take corrective actions in accordance with the
requirements of Section XVI of 10 CFR Part 50, Appendix B.
Address the required written responses to the U.S. Nuclear Regulatory
Commission, ATTN: Document Control Desk, Washington, DC 20555-0001.
In
addition, submit a copy of the response to the appropriate regional
administrator.
Related Generic Communications
NRC Information Notice 96-12, "Control Rod Insertion Problems"
NRC Bulletin 96-01,

"Control Rod Insertion Problems"

Backfit Discussion
This bulletin supplement transmits an information request pursuant to the
provisions of Section 182a of the Atomic Energy Act of 1954, as amended, and
10 CFR 50.54(f) to determine whether addressees are taking appropriate
to ensure continued operability of the control rods. To the extent thataction
the
actions requested:::::::::::
irun
this:::::•
iR
36- iOH•t,
by addressees t44aare considered backfits, the backfits are justified under
the compliance exception of the backfit rule, that is, 10 CFR 50.109(A)(4)(i).
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stion
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4(f). The
objective of the actions requested in this bulletin supplement is to verify
that licensees are complying with the current licensing basis for the facility
with respect to shutdown margin and control rod drop times. The issuance of
the bulletin is justified on the basis of the need to verify compliance with
the current licensing basis with respect to shutdown margin and control rod
drop times.

Federal Register Notification (to be changed before issuing)
A notice of opportunity for public comment will be published in the Federal
Register with a 30-day comment period since the NRC requires a timely response
to the bulletin supplement. Comments on the technical issue(s) addressed by
this bulletin supplement may be sent to the U.S. Nuclear Regulatory
Commission, ATTN: Document Control Desk, Washington, DC 20555-0001.
Paperwork Reduction Act Statement
This bulletin supplement contains information collections that are subject to
the Paperwork Reduction Act of 1980 (44 U.S.C. 3501 et seq.). These
information collections were approved by the Office of Management and Budget,
approval number 3150-0012, which expires on June 30, 1997.
The public reporting burden for this collection of information is estimated to
average 240 hours per response, including the time for reviewing instructions,
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needed,
searching existing data sources, gathering and maintaining theThedata
is
NRC
and completing and reviewing the collection of information.
of
collection
seeking public comment on the potential impact of the
the following issues:
information contained in the bulletin supplement and on
for the
Is the proposed collection of information necessary
(1)
including
NRC,
the
of
proper performance of the functions
whether the information will have practical utility?
(2)
(3)
(4)

Is the estimate of the burden accurate?
and clarity of
Is there a way to enharA the'uality, utility,
the information to be collected?
be
How can the burden of the collection of information
collection
automated
of
use
the
minimized, e.g., including
techniques?

information, including
Send comments on any aspect of this collection of
and Records
Information
the
to
suggestions for reducing this burden,
Washington, DC
Commission,
Regulatory
Nuclear
Management Branch, T-6 F33, U.S.
Regulatory
and
20555-0001, and to the Desk Officer, Office of Information
Budget,
and
Management
of
Office
Affairs, NEOB-10202 (3150-0012),
Washington, DC 20503.
is not required to respond
The NRC may not conduct or sponsor, and a person unless
it displays a currently
to, a request for the collection of information
valid OMB control number.
contact the technical
If you have any questions about this matter, pleaseNuclear Reactor
of
contact listed below or the appropriate office
Regulation (NRR) project manager.

Thomas T. Martin, Director
Division of Reactor Program Management
Office of Nuclear Reactor Regulation

Technical contact: Margaret Chatterton, NRR
(301) 415-2889
E-mail: mscl@nrc.gov
Lead Project Manager: Kristine Thomas, NRR
(301) 415-1362
E-mail: kmt@nrc.gov
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