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Pacific Gas and Electric Company 77 Beale Street James 0. Shiffer
San Francisco, CA 94106 Vice President
41519727000 Nuclear Power Generation
TWX 910-372.6587

January 19, 1990
PGXE Letter No. DCL-90-018

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

Re: Docket No. 50-275, OL-DPR-80
Docket No. 50-323, OL-DPR-82
Diablo Canyon Units 1 and 2
Licensee Event Report 1-89-014-01
Potential Degradation of the Containment Recirculation Sump Due
to Inadequate Procedures and Personnel Error

Gentlemen:

Pursuant to 10 CFR 50.73(a)(2)(i1)(A), PG&E is submitting the
enclosed supplement to Licensee Event Report (LER) 1-89-014

regarding the potential degradation of the Units 1 and 2 containment
recirculation sumps and design control deficiencies with the Unit 1
sump as-built configuration. In PG&E Letter DCL-89-321, dated
December 21, 1989, PG&E committed to supplement the LER with a
detailed discussion of the analysis and evaluation of this event and -
the actions being taken to prevent recurrence.

This event has in no way affected the health and safety of the public.

Kindly acknowledge receipt of this material on the enclosed copy of
this letter and return it in the enclosed addressed envelope.

Sincerely,

30 Sl ffe JUC (mblovmn_

J. D. Shiffer
cc: P. Hodgdon

B. Martin

M. Mendonca

P. Narbut

. Rood

CpUC

Diablo Distribution
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During the Unit 1 third refueling outage, an inspection on October 17, 1989, of
the containment recirculation sump identified debris in the sump and an
as-built sump configuration not in accordance with the design drawings and the
FSAR Update. As a result, the Unit 2 sump was inspected. This inspection also
identified debris in the sump and a screen configuration different from the
Unit 1 sump. The Unit 2 sump screen configuration was in accordance with the
design drawings and the FSAR Update. Further investigation identified other
problems with the sumps, which included Unit 1 sump screen as-buiilt
construction deficiencies, and opening of the sump access hatch for each Unit
at various times at-power without adequate consideration of ECCS operability.

On November 21, 1989, an evaluation of the debris in the Unit 1 sump determined
that the ECCS could potentially have been degraded. Based on this evaluvation,
the presence of the debris in the Unit 1 sump was reported as a four-hour,
non-emergency event in accordance with 10 CFR 50.72(b)(2)(i). Based on a
subsequent detailed evaluation of the as-found conditions, PGXE believes that
the ECCS system would have been capable of performing its intended safety
function in the event of a design basis accident requiring containment
recirculation. Detailed evaluations of the other problems regarding the sump
also led to the same conclusion.

This supplemental report provides the analyses‘and evaluations regarding
problems associated with the sump and the corrective actions being taken.
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I. Plant Conditions

Unit 1 and Unit 2 have operated in various modes including full power
operation with the conditions described in this Licensee Event Report (LER).

IT. Description of Event

Background

As a result of a problem identified at another nuclear power plant, an
inspection was performed on October 17, 1989, of the Unit 1 containment
recirculation sump (BE)(BP)(RVR). The inspection identified that the
3/16-inch mesh screen was installed as required on the upper grating assembly
but was not installed on the lower grating assembly. Drawing 443259 Rev. 8
showed the 3/16-inch mesh screen on the lower and upper screen assemblies.
The inspection also noted some debris located inside the upper grating
assembly but outside the lower grating assembly.

As a result of these problems, an. investigation was initiated regarding the
containment recirculation sumps. The investigation identified the following

problems:

1) Housekeeping/ - Debris was found in the Unit 1 sump and both
Containment in and outside the Unit 2 sump.
Inspections

The recirculation sump as-built configuration was

. identified as different for each unit. The FSAR
Update did not reflect the latest intended design.
The Unit 1 recirculation sump was fn accordance
with the latest intended design but not in
accordance with the FSAR Update. The Unit 2
recirculation sump was not in accordance with the
latest intended design but was in accordance with
the FSAR Update.

3) Unit 1 Sump As-Built Deficiences were identified in the as-built
Configuration configuration of the Unit 1 recirculation sump.

2) Sump Design/Control

4) Sump Access Hatch At various times during power operation of both
Openings At-Power units, the access hatch of the containment
recirculation sump upper grating assembly was
opened to perform calibration of level transmitters.

The problems were reviewed in accordance with 10 CFR 50.72 and 10 CFR 50.73
for reportability. On November 21, 1989, the presence of the debris in the
Unit 1 sump was reported as a four-hour, non-emergency event in accordance
with 10 CFR 50.72(b>(2)(1). Although the other problems did not require
reporting, PG&E is voluntarily including all of the problems in this LER.
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On October 17, 1989, the NRC Resident Inspector inspected the Unit 1
containment recirculation sump and identified debris inside the upper
grating assembly but outside the lower grating assembly. The debris
consisted of a carbon steel hacksaw blade, a wipe cloth, a reflective
metal insulation strap, and a piece of duct tape. Based on the condition
of the debris, PGRE believes that it was probably left in the sump
following a May 11, 1989, LT-940 (IP)(LIT) calibration (wipe cloth,
insulation strap, and duct tape) and early 1R3 outage work (hacksaw ,
blade). PG&E requested HWestinghouse to analyze the impact of the debris,
assuming it was drawn into the residual heat removal (RHR) intake
suctions, on emergency core cooling system (ECCS) recirculation
capability following a loss of coolant accident (LOCA).

On October 22, 1989, the System Engineer walked down the Unit 2
containment and found several small articles at various locations outside
of the upper grating assembly. The articles found were not of sufficient
size to adversely affect the performance of the sump, efther individually
or collectively. :

On November 1, 1989, during a Unit 2 containment walkdown, an NRC
inspector and a radiation protection (RP) technician found a utility
knife, a flareless fitting tubing cap, and a tubing hanger behind the
inclined portion of the upper grating assembly. Additional miscellaneous
debris was found on November 3 on the sump upper floor level.

On November 4, 1989, with Unit 2 in Mode 3, a 12-foot length of
horizontal' RHR sump suction piping was radiographed. Radiography
fdentified a small nut located approximately 35 inches from the
centerline of the RHR pump 2-2 vertical suction pipe. Justification for
Continued Operation (JCO) 89-25 was written justifying continued
operation of Unit 2 until the nut could be removed during the Unit 2
third refueling outage.

Event 2: Sump Design/Control

The October 17, 1989, a Unit 1 sump inspection fdentified that a
3/16-1nch mesh screen was not installed on the lower grating assembly but
was installed on the upper grating assembly. This configuration is in
accordance with a 1981 design change. However, Drawing 443259 Rev. 8 and
FSAR Figure 6.2.11 showed the 3/16-inch mesh screen on both the lower and
upper grating assemblies.
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The October 19, 1989, PG&E verified that the 3/16-inch mesh screen was
installed on both the upper and lower grating assemblies of the Unit 2
sump. The as-built configuration was in accordance with the design
drawing and the FSAR Update, but not in accordance with the 1981 design
change. JCO 89-22 was written on October 21, 1989, justifying continued
operation of Unit 2 with the existing screen configuration.

PG&E also noted that each containment recirculation sump had two vent
pipes extending from the lower grating assembly which were not detailed

~ in the design drawing or the FSAR Update figure. The access hatch on the

upper horizontal grating assembly and the lower grating assembly, which
were installed in accordance with a design change telecon of March 26,
1981, were not shown on Drawing 443259.

On November 22 and 28, 1989, phone calls were held between PG&E, NRC

'Resident Inspector, NRC Region V, and NRC NRR to discuss the sump screen

configuration of Unit 1 for Cycle 4 operation. During one of the phone
calls, the NRC stated that if PG&E would install the 3/16-inch mesh
screen on either the entire lower grating assembly, or on one-half of it,
the sump configuration would not be a restart issue at the end of the
Unit 1 third refueling outage. Following the November 28 phone call,

PG&E decided to install a 3/16-inch mesh screen on the entire 1ower
grating assembly.

Event 3: Unit 1 Recirculation Sump As-Built Configuration

A design change package (DCP) C-43642 provided for as-building of the
Unit 1 sump while in Mode 5 of 1R3. During the as-building, additional
deficiencies were identified:

1) Gaps of up to 1 inch in width between grating panels and between the
grating and the concrete pedestal were noted. Tears, in excess of
the 3/16-inch criterion, were identified on the upper grating screen.

2) A triangular section of grating used to support the 3/16-inch mesh
screen at the end of the inclined portion of the upper grating
assembly was not fnstalled.

3) Heakened areas of grout were observed.
A design change was issued that identified the repairs necessary to

assure that the sump is configured to meet design and functional
requirements.
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Event 4: Operability of Recirculation Sump During Af-Power Activities

KWhile reviewing the sump work history for both units, PGXE noted that the
access hatch of the upper grating assembly had been opened at various
times for calibration of the sump level narrow-range instrumentation,
LT-940/941, during power operations. The at-power calibrations of
LT-940/941 are sometimes required as a result of observations (e.g.,
level indication drift, differences between level indications) which:
cause the operability status of the instrumentation to be questioned.

1&C performed the calibration using Temporary Procedure (TP) TO-8706.

TP T0-8706 requires that the access hatch be opened for filling the sump
and for pumping down the sump following the calibration. The temporary
procedure did not include any Vimitations for the time that the hatch is
permitted to be open. Since both intakes of the RHR recirculation flow
paths are beneath the upper grating assembly, there was concern that
opening the access hatch could have degraded or rendered the sump
inoperable during this period. This concern was not addressed by the
temporary procedure safety evaluation or by the Plant Safety Review
Committee (PSRC).

Also, the sump access hatch in Unit 2 was opened briefly during the
?ctob$r 19, 1989, inspection to gain an unobstructed view of the sump
nterior.

The TS for the containment recirculation sump (TS 3.5.2, 3.5.3, and
3.6.2.1) require the sump to be operable in Modes 1 through 4. Since no
associated action statement, which results in shutdown, exists when this
LCO §s not met, TS 3.0.3 is applicable. If the recirculation sump is
detegmined to be inoperable, TS 3.0.3 requires initiating shutdown within
one hour.

B. Inoperable structures, components, or systems that contributed to the
event:
None.
30255/0076K
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C. Dates for major occurrences.

1. March 9, 1981: Design changes issued to remove
the 3/16-inch mesh screen from the
lower grating assembly and install a
similar screen on the outer surface of
the upper grating assembly.

2. April 24, 1985: Gaps in the upper grating assembly of Unit 2
in excess of design requirements were
fdentified. Gaps in excess of design
requirements for the upper grating assembly of
Unit 1 were identified on May 3, 1985.

3. May, 1985: The design change to correct gaps in Unit 2
also required installation of a 3/16-inch
mesh screen on the lower grating assembly.
(This screen was fnstalled on Unit 2 only, not

Unit 1.)
4. November 6, 1986 & -Calibrated Unit 2 sump LT-941/940
September 1, 1987: (4 hours each).

5. September 30, 1987: TP T0-8706 for calibration of LT-940/941
at-power was approved by PSRC.

6. October 12, 1987 & Calibrated Unit 2 sump LT-941 (10 hours and
August 23, 1988: 12 hours).

7. September 7, 1988 & Calibrated Unit 1 sump LT-940 (12 hours each).
May 11, 1989:

8. October 17, 1989: NRC inspector inspected Unit 1 sump, noting
debris and missing wire mesh screen on lower
grating assembly that was incorrectly shown
on Drawing 443259 Rev. 8.
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D. Other

None.
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October 19, 1989: PG&E verified that 3/16-inch mesh screen was
installed on both the upper and lower grating
assemblies in the Unit 2 sump.

. November 1, 1989: Unit 2 containment walkdown by NRC inspector
and RP technician noted debris inside upper
gratjng assembly of the sump.

. November 4, 1989: Radiography of Unit 2 recirculation
piping downstream of sump isolation valve
identified a small nut in RHR pump 2-2 piping.

. November 21, 1989: A four-hour, non-emergency report under 10 CFR
50.72(b)(2)(1) was made to NRC for debris in
the Unit 1 sump.

. November 27, 1989: Design change issued to repair deficiencies of
Unit 1 sump.

systems or secondary functions affected:

E. Method of discovery:
Event 1: Housekeeping/Containment Inspections

The NRC Resident Inspector inspected the Unit 1 sump and identified
debris in the sump on October 17, 1989.

The containment walkdowns performed by the NRC inspector and/or the
System Engineer following the October 17, 1989, inspection identified
debris in Unit 2.

The small nut in the Unit 2 recirculation sump piping was fdentified by
radiography.
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Event 2: Sump Desian/Control

During the October 17, 1989, inspection of the Unit 1 sump, the NRC
Resident Inspector identified that a 3/16-inch mesh screen was installed
as required on the upper grating assembly but was not installed on the
lower grating assembly. Drawing 443259 Rev. 8 showed the 3/16-inch mesh

on the lower and upper grating assemblies. As a result, the System
Engineer inspected the Unit 2 sump.

Event 3: Unit 1 Recirculation Sump As-built Confiquration

During the as-building of the Unit 1 containment recirculation sump,
deficiences were observed.

Event 4: Operability of Recirculation Sump During At-Power Activities

During the PGRE sump investigation, the issue of the operability of the
:gmptgggigg Unit 1 and Unit 2 at-power calibrations of LT-940/941 was
en ed.

F. Operator actions:
Event 1: Housekeeping/Containment Inspections

No operator actions were taken for the Unit 1 or Unit 2 debris found
outside the upper grating assembly or in the sump.

For the nut in one line of the RHR recirculation suction piping, RHR pump
2-2 was declared inoperable and TS 3.5.2 Action Statement a. was entered.

nt 2: Sum ign
None.

nt 3: - 3
None.

Event 4: Operability of Recirculation Sump During At-Power Activities

None. No operator actions were taken regarding the recirculation sump.
However, the operators on various occasions noted in operating room logs
the operability/inoperability of the sump narrow range level
instrumentation preceding and following the recirculation sump
calibrations.
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G. Safety system responses:

None.
III. Cause of Event
A.  Event 1: Housekeeping/Containment Inspections

1. Immediate Cause:

Inadequate inspection of the Unit 1 and Unit 2 containment
recirculation sumps following maintenance activities.

2. Root Cause:

Failure to follow the Surveillance Test Procedure (STP) M-45 for
containment inspections was primarily due to personnel error. In
addition, the procedure should have been more explicit in defining
inspection activities. Management did not ensure that foreign
ma:gr}:} exclusion principles controlled recirculation sump
activities.

B. v s Sum n/
1. Immediate Cause:

The differences between the intended sump design; the sump
configuration of each unit, the design drawings, and the FSAR Update
were caused by incorrect drawing updates.

2. Root Cause:

a. DCP C-43642 issued in March 1981 did not provide sufficent
detail for the relocation of the 3/16-inch mesh screen from the
lTower grating assembly to the upper grating assembly to ensure
that all drawings were updated. Also, the DCP did not
explicitly specify that the FSAR needed an update.

"b.  Revision 4 (March 1981) to sump Drawing 443259, which should
. have incorporated as-built changes per the February 1981 design
changes, was not completed correctly in that a note was
inadvertently left on the drawing that indicated the presence of
the screen on the lower grating assembly. This could be
attributed to personnel error and lack of documented as-built
information.
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c. Based on the incorrect drawing update performed in 1981, the
1985 Unit 2 design.change was issued to reinstall the 3/16-inch
mesh screen on the lower grating assembly. This resulted in a
difference in configuration between Unit 1 and Unit 2 that was
not reflected in the drawings or the FSAR Update.

d. The root cause for the failure 'to provide an adequate
reportability review of the 1985 inadequacies (gaps >3/16-inch)
" of the recirculation sumps can be attributed to the deficiencies
being considered as minor repairs instead of as-built
deficiencies. Because of this consideration, the reportability
assessment did not receive proper attention.

3. Contributing factor:

A sufficient level of detail for the containment recirculation sump
is not provided in existing Design Criteria Memoranda (DCM).

FSAR updates prescribed by the 1981 design change activities were not
performed until 1984 because of extensive design verification
activities being performed for reinstatement of the operating
licinse. The first annual FSAR Update was submitted in September
1984.

C. Event 3: Unit 1 Recirculation Sump As-built Confiquration

1. Immediate Cause:

During the as-building of the sump in 1989, deficiencies were
identified with the recirculation sump grating assemblies. The
immediate cause appears to be that the requirements of the design and
design changes were not fully defined/implemented.

2. Root Cause:

. Engineering did not provide adequate guidance or communication to
construction personnel for the removal of the 3/16-inch mesh screen
from the lower grating assembly and installation of a 3/16-inch mesh
screen on the upper grating assembly! Prior to 1986 (Revision 8 of
Drawing 443259), there was no specific requirement on the design
drawing 1imiting gaps to less than 3/16-inch for the upper_ grating
assembly. Although the original design drawing showed that no gap
was allowed for the lower grating assembly screen, these details were
not incorporated in the drawing when it was revised in 1981.

3. Contributing Factors:
The walkdowns/inspections of the sump lacked specificity. Also, no

DCM exists with a sufficient level of detail for the containment
recirculation sump.
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1. Immediate Cause:

TP TO-8706 did not include guidance regarding the -
operability/inoperability of the recirculation sump during at-power
calibration of LT-940/941.

2. Root Cause:

A management and PSRC review of calibrating sump level

instrumentation at-power did not identify that the activities could

potentially render the sump inoperable. The safety evaluation for

the temporary procedure for the at-power calibration of LT-940/941

:gs inadequate in that 1t did not address the operability status of
e sump.

IV. Analysis of Event

Background

The grating/screen structure associated with the containment sump is provided
to ensure the avaitability of the ECCS and the containment spray system (CSS)
during the recirculation phase of LOCA mitigation. It provides an adequate
area to maintain water flow and net positive suction head (NPSH) to the RHR
pumps even if partially blocked due to debris from inside the containment. It
ensures that debris >3/16-inch in size will be prevented from entering the
ECCS and CSS which may damage components, plug the containment spray nozzles,
:; may en$e{ :he RCS and plug reactor coolant flow passages, specifically in
e core inlet.

Event 1: Housekeeping/Containment Inspections
Unit 1 Debris

Based on the condition of the debris, it is thought that the debris was
left following the May 1989 LT-940 calibration (wipe cloth, insuylation
strap, & duct tape) and early 1R3 outage work (hacksaw blade). PG&E
believes that the hacksaw blade was accidentally dropped into the sump at
the beginning of 1R3. This conclusion is based on the limited corrosion
of the blade and work over the sump that involved installing smoke
getectors above the sump and cutting conduit, cable, f1tt1ngs and

angers

PG&E concluded that because of the nature of the debris and the inherent
design features of the sump, it is highly unlikely that the debris would
be drawn into the RHR pump inlet or that it would impair the operation of
the ECCS and CSS. The bases for this conclusion are provided below:
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Likelihood of Debris Being Drawn into the Intake

The debris found in the recirculation sump would initially be blocked by

the lower grating assembly. Although the rag and the tape might be

conservatively assumed to be gradually drawn through the screen when

recirculation flow is established, the rag would probably spread across

the grating and block part of the flow path. Similarly, the duct tape

g?ulg most 1ikely align itself with the grating and create a minor flow
ockage.

Because of the 5-inch elevation of the intake pipes above the floor of
the sump, sunken debris must be 1ifted from the floor of the sump,
through the grating, and into the intake. The hacksaw blade and the
insulation strap are metal and would not float. The potential for
transport of the blade is dependent upon the orientation of the blade
with respect to the direction of flow. Khen the large cross-sectional
area of the blade is perpendicular to the flow direction, it has the
highest potential for transport; this perpendicular orientation would not
allow for passage through the grating. The blade would need to be
rotated 90 degrees so that it would pass endwise through the grating. 1In
this orientaton, the drag forces of the blade would be substantially
reduced because of the reduced cross-sectional area presented to the flow
direction. This most l1ikely would result in the blade dropping back to
the sump floor.

i r i ifican

If floating debris were drawn into the system and passed through the RHR
pumps, it could align itself in a manner to spread out on the RHR heat
exchanger tube sheet. Because of the high flow velocities through the
tube sheet, it is much more 1ikely that a substantial volume of the rag
would be sucked into tubes over a small area of the heat exchanger inlet
tube sheet. In addition, the wipe cloth is too porous and too weak
structurally to significantly block flow.

Tests were performed at DCPP to determine the nature of flow resistance
and the tear strength of wipe cloths similar to the one found in the
containment recirculation sump. Hith either a single or double layer of
cloth spread out in a flat laboratory funnel, the cloth passed water at a
rate of one liter in seven seconds with a differential pressure of 15 psi.

The tear strength test was performed with a plastic sheet behind the
cloth to totally block flow so that a differential pressure could be
applied to the surface of the cloth. Tests were performed on various
layers of the cloth to determine the burst strength as tabulated below.
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Number of Layers Burst Strength (psid)
plastic backing only 10
1 40
2 82
. 4 150

The expected pressure drop across an RHR heat exchanger during the
recirculation phase is 27 psi at full flow and approximately 175 psi at
shut-off conditions. The tests demonstrate that if the wipe cloth were
to be completely spread out across the tube sheet it would temporarily
restrict the flow, but this would result in a large pressure drop that
would tear the cloth. If the cloth were folded, it would not cover the
entire surface of the tube sheet; consequently, some ECCS flow would be
maintained. The tests demonstrated that water flows through two layers
of cloth at the same rate as a single layer. It {s expected that flow
through the cloth would result in wear due to abrasion which would
decrease the strength and tear resistance of the cloth. If the cloth
were to form in more of a spherical shape, 1t would not have a
significant effect on the ECCS flow rate.

Hestinahouée Evaluation of the Consequences of Debris Indestion

A conservative analysis was performed by Westinghouse assuming that the
debris was drawn into the RHR pump intake. The evaluation determined
that the debris would pass through the RHR pump with no damage to the
pump. The RHR pump would be capable of performing all of its required
design functions after passage of the debris.

Only fragments-of the debris small enough to pass through the RHR heat
exchanger would reach the charging and SI pumps; the fragments would not
cause binding or failure of a running pump. However, as the debris
passed through the charging and SI pumps, scoring of the wear rings and
balancing drum bushings could potentially cause galling, which could
cause binding during subsequent restart of the pumps. In the unlikely
event that the SI pump did not restart following alignment to the hot leg
recirculation configuration, flow to the RCS hot legs would still be
avajlable from the RHR system.

Hestinghouse conservatively assumed in the analysis that the wipe cloth
would spread out and cause considerable or total flow blockage of one RHR
heat exchanger. However, as discussed above, if spread out, the material
is too porous and too weak structurally to significantly block flow. The
fmpact would be minimized when the operators identify the loss of
adequate heat exchanger flow and realign the RHR to provide flow to the
clean heat exchanger. .

The potential for valve blockage also existed. Due to the number of
injection 1ines, it is unlikely that all flow would have been blocked.
3025S5/0076K
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Hestinghouse assumed that sufficient flow would remain to preclude core
boil-off. Certain gate valves might fail to totally isolate flow
following transfer to hot leg recirculation and might create SI and
charging pump runout problems.

Debris that reaches fhe reactor vessel would be securely trapped either

below the lower core plate or in the fuel assembly grid straps. The

gTouEt of debris trapped would not cause any significant core flow
ockage.

Conclysions

For the reasons stated above, PG&E concluded it is highly unlikely that
the debris would be drawn into the RHR pump inlet or that it would impair
the operation of the ECCS and CSS. Also, PGR&E concluded that there is
not a.significant risk of flow blockage or inability to provide flow due
to failure of an SI pump to restart.

Unit 2 Debris

Debris was found outside the upper and lower grating assemblies of the
Unit 2 sump. In both cases, at least one screen assembly exists that
would strain any debris greater than 3/16-inch. The design concept of
the combined effect of the screen assemblies was based on the
consideration that items that are small enough to pass through the
screens would be unlikely to impair the operation of the pumps. Since
both screen assemblies contain a 3/16~inch mesh, the screens would trap
the larger items of debris that have been identified. PG&E concluded
that smaller items that have been identified that could pass through the
screen(s) would not impair operation of the ECCS and CSS.

Nut found in Recirculation Piping of Unit 2 Sump

A safety evaluation was written justifying continued operation

(JCO 89-25) of Unit 2 until the nut that was identified by radiography
could be removed during the Unit 2 third refueling outage. During the
recirculation mode, the nut would pass through the RHR pump without
causing damage, and the pump would be capable of restarting after passage
of the nut. Because of its size, the nut would not travel through the
heat exchanger tube sheet-and would be prevented from any further

travel, Therefore, the nut would not affect the performance or the
operability of the SI and centrifugal charging pumps.
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Based on JCO 89-25, continued operation of Unit 2 with the debris (nut)
in one of the containment recirculation sump pipes does not create an
un;evi:w:d safety question and will not adversely affect public health
and safety. .

B. Event 2: Sump Design/Control

In 1974, when the containment recirculation sump concrete and imbedded
pipe were constructed and the design and construction of the upper screen
and grating were essentially complete, Regulatory Guide (RG) 1.82 was
first issued. The sump design, although not required to meet this RG,
was evaluated at that time with the conclusion that the sump design met
the intent of the guide.

In 1980, a hydraulic study of the sump design was completed by Western
Canada Laboratories, Ltd. to address PG&E and NRC concerns regarding the
sump design. This study assessed the potential for vortex formation
and/or air entrainment at the 14-inch diameter RHR suction lines. Design
modifications in 1981 were made to implement the recommendations of the
study. Specifically, the 3/16-inch mesh screen covering the lower
grating assembly was removed; 3/16-inch mesh screen was installed over
the entire upper grating assembly; and, although removal was suggested by
the study recommendations, the 6-inch vent pipes from the lower grating

- assembly were not removed from the sump.

In the period of 1983-1985, the sump was further evaluated for the
potential of blockage due to unqualified paint (chips, flakes, etc.)
being detached from containment interior surfaces. It was shown that
adequate flow area existed through the inclined portion of the upper
grating assembly to meet system hydraulic requirements.

A review of sump design/control issues and their safety significance is
provided below.

1) There was no 3/16-inch mesh screen installed over the lower grating
assembly at the bottom of the sump for Unit 1 Cycle 1 through
Cycle 3. 1In removing the 3/16-inch mesh screen from the lower
grating assembly per the 1981 design change, the degree of redundancy
provided by the steel divider plate, as described in the FSAR, that
would prevent a hole in the 3/16-inch mesh screen over one RHR pump
suction pipe from influencing the straining of debris >3/16-inch for
the other RHR pump intake, was lost.

A hole in the upper grating assembly is not reviewed as a necessary,
postulated, credible event, however, because no mechanistic cause for
the passive failure of the screen has been postulated. A review of
high energy 1ine break (HELB) results in the vicinity of the sump has
identified no pipe whip or jet impingement effects that could
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compromise the integrity of the 3/16-inch mesh screen. None of the
postulated debris assumed-collected on the screen (i.e., insulation
and paint) is capable of causing a screen structural failure.
Containment housekeeping practices preclude large (floatable)
materials from being left in the containment during operation that
could find their way to the sump and damage the screen. Damage to
the sump screen is considered unlikely due to the low approach
velocity of the debris and the high strength of the wire mesh.

Removal of the inner screen and the issue of the “effectiveness” of
the divider plate is seen as a positive and conservative change to
improve plant safety and the overall effectiveness of the RHR
system. In the original approved.design (FSAR and design drawings
prior to 1981), the inner 3/16-inch mesh screen was the only screen
and had a surface area of only approxiamtely 65 square feet per RHR
suction pipe. This lower location was more 1ikely to collect debris,
being at the sump low point. Removal of the 3/16-inch mesh screen
from the lower grating assembly and placing the screen over the
entire upper grating structure increased the surface area of screen
and raised the screen to a higher elevation less subject to plugging
by debris. The screen area was now approximately 375 square feet.
Even at minimum water level in containment following a LOCA, the
surface area of screen was >65 square feet. This reduced potential
problems with plugging and vortexing in the RHR pump suction and
minimized the opportunity for a single failure of the RHR system due
to plugging or vortexing in the containment recirculation mode.

In 1985, a 3/16-inch mesh screen was reinstalled over the lower
grating assembly for Unit 2. Also, a 3/16-inch mesh screen was
installed over the lower grating assembly in November 1989 for Unit 1
Cycle 4. The reinstallation of the 3/16-inch mesh over the lower
grating assemblies is not in accordance with the 1981 design changes,
but will not result in screen blockage or vortex formation because of
the 3/16-inch wire mesh screen on the upper grating assembly.

RG 1.82 requires only one coarse screen (grating or trash rack) plus
one fine screen separated from the coarse screen. The current design
for DCPP has six layers of coarse and fine screen for the majority of
flow areas (3/16-inch screen, grating, 1/2 inch screen, grating,
3/16-inch screen on lower grating assembly, and grating). Even
without the Jower 3/16-inch mesh screen, there are five layers for
most of the flow areas.
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In addition, hydraulic and seismic analyses verified that the
integrity of the upper grating assembly (including the 3/16-inch
mesh) would be maintained. Pipe break and missile analysis also
verified that the upper grating assembly is not a target when sump
function is required. Therefore, the function of the sump to provide
water to the ECCS and the CSS would not be affected.

There are 6-inch diameter vent pipes installed and connected to the
lower grating assembly. The 1980 hydraulic study indicated that
these vent pipes were no longer needed, since plugging of the
unscreened lower grating assembly is no longer possible. Conversely,
the presence of the-vent pipes is not detrimental for the same
reason: no pressure difference can exist across the (unscreened)
grating sufficient to draw air into the suction lines via the vent
pipes. Therefore, the vent pipes can remain installed without
detrimental effect.

Prior to 1981, the sump design was such that recirculation flow would
pass first through grating (acting as a trashrack), then a 1/2-inch
mesh -screen, and then the 3/16-inch mesh screen. Since 1981, the
3/16-inch mesh screen has been located on the outside of the upper
grating assembly. Although the size-graded order of straining was
not retained, the same elements were retained, including double
screens over the inclined section of the upper grating assembly.

The existing design has been evaluated for both insulation and paint
materials blocking the screen‘area. Adequate margins exist for both
screen area and strength to accommodate these conditions. In
addition, failure of the outer 3/16-inch mesh screen is not
considered a part of the sump design basis as discussed in 1) above.

A hinged access hatch, of approximately 32 inches by 41 inches, is
installed on the horizontal portion of the upper grating assembly.
Also, two access hatches, one over each RHR intake, are installed on
the lower grating assembly. The maximum post-LOCA water level can be
up to 5 inches above the top surface of the sump. The hatch is
normally kept closed and is covered with 3/16-inch mesh screen, as is
the adjacent, horizontal grating. Also, the two access hatches on
the lower grating assembly are normally kept closed.
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6) Following the 1981 modifications made to both units, the sump
drawing, piping schematic, and FSAR Update were not revised to
describe the installed configuration. However, these documentation
errors do not adversely effect safety since this configuration
information is not used in the basis or assumptions for any analyzed
accidents or malfunctions.

The above discussions confirm the acceptability of the recirculation sump
design and modification history to support LOCA accident mitigation and
ECCS operability. No design modifications have been made that would
compromise the ability of the sump to perform its functional

requirements. The DCPP sump design is considered conservative based on
jts location in the containment annulus area away from a postulated pipe
rupture accident, its size, its multiple layers of screen/grating, and
its configuration of baffles, curbs, floor grating, and structural design.

C. n : i lati =buil n

A design change provided for as-building of the Unit 1 containment
recirculation sump while in Mode 5 of 1R3. During this effort,
additional deficiencies were identified. The deficiencies were
previously identified for Event 3 of Section II.A of this LER.

1) The-DCPP ECCS has been designed and analyzed to be acceptable for
operation while sustaining the effects of blockage of the sump
screens by debris larger than 3/16-inch and ingestion of debris
smaller than 3/16-inch in amounts that are expected to occur during
design basis accidents. A recent walkdown verification of the Unit 1
sump as-built configuration identified a 1-inch vertical gap on the
upper grating assembly between screen sections and other gaps around
a concrete column in the inclined section of the upper grating
assembly. These gaps were not in conformance with the issued design;
sump repair work during 1R3 eliminated these gaps.

Evaluation of the possible impact of these gaps on ECCS operability
during a design basis accident concludes that there is no significant
risk of system damage due to debris larger than 3/16-inch passing
through the gap. The physical arrangement of the DCPP containment

- structures make it highly unlikely that debris would enter the sump
if a LOCA had occurred with the sump defects that existed during the
first three cycles of Unit 1 operation. The reasons for this are:
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The location of the recirculation sump is a major factor in
minimizing the amount of debris that could reach the sump. The sump
is located in the annulus area of containment outside the crane wall
and is well separated from the localized effects of a postulated LOCA
inside containment. The crane wall, concrete shielding, labyrinths,
and wire mesh locked doors inhibit debris from reaching the sump and
minimize the need for sump redundancy.

Specific considerations are as follows:

Although slight, there is some risk that debris could be detached by
Jjet impingement forces and be transported to the sump, or that some
debris will go undetected by personnel performing housekeeping
inspections and be left inside containment where it could be
transported to the sump under the effects of a design basis large
break LOCA. This debris can be categorized as follows:

Small debris that will pass through the 3/16-inch mesh screens.
Larger debris that may pass through the 1-inch gap.
Debris that will not pass through the 1-inch gap.

Because of the low flow velocities on the approach paths to the sump,
the possibility of small debris entering the sump exists only for
very small particles, debris that has a large cross sectional area to
mass ratio, or debris that floats. If the debris reaches the sump,
the curb inside the upper screen will inhibit higher density
particles from entering the sump pit, while the baffle wall inside
:Re upper grating assembly will inhibit floating debris from entering
e sump.

Numerous low flow zones and blockages on the approach to the RHR
suction pipe will further inhibit the introduction of miscellaneous
debris into the ECCS. Such blockages include the structural member
at the floor level of the upper grating assembly, the 6-inch curb at
the edge of the sump pit, the grating on the floor of the sump inside
the lower grating assembly, and the 5-inch extension of the-RHR
suction pipe above the sump floor.

Large debris in the sump area is not likely to be overlooked during
performance of housekeeping fnspections. If it does exist, there is
a lTow probability of it being transported to the sump due to the very
low flow velocities approaching the sump. The only large debris that
is likely to be transported to the sump is floating debris. Such
debris will only pose some increased risk of adding to upper screen
blockage. The existing analyses show that the sump existing screen
design has considerable margin for blockage.
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Potential sources of debris that could be transported to the sump as
a result of an accident are limited to reflective insulation,
conventional (calcium silicate) insulation, and unqualified paint.

int Eval

The DCPP paint evaluation performed by Westinghouse assumed all
unqualified paint inside containment would be transported into the
recirculation sump. This evaluation concluded that ingestion of ali
unqualified paint debris into the ECCS and subsequent transport into the
RCS does not degrade the ECCS's ability to provide long term core decay
heat removal. The presence of the defects identified on the Unit 1
recirculation sump does not alter that conclusion. "

Because the RHR heat exchanger tube ID is 0.527 inch, the largest paint
chip expected downstream of the heat exchanger is less than this size.
Due to the Tow strength of the paint, flakes large enough to block flow
through a tube would most 1ikely break into smaller chips and pass
through the tubes when exposed to the differential pressure across the
heat exchanger.

Because a large differential pressure is expected across the containment
spray nozzles (>30 psi), chips that pass through the heat exchangers to
the spray nozzles when performing a recirculation spray are expected to
caus$ no more than a momentary blockage of the 3/8-inch diameter spray
nozzles. .

The 1985 paint evaluation considered the potential for damage of
centrifugal charging and SI pumps close tolerance parts (such as the
seals, impeller to casing wear ring, etc.). The larger chips that could
pass through the as-found gaps of the screen will not be capable of
entering these close tolerance gaps and the paint is non-abrasive:
consequently no degradation is expected. The soft paint material is not
expected to cause significant wear of components crucial to pump
hydraulic performance (wear rings, impellers, etc.) due to the excellent
wear resistance of the component materials (martensitic stainless steel).

-The 1985 paint evaluation also considered effects on the core due to the

transport of paint debris; it concluded that most of the chips that reach
the reactor are expected to settle to the bottom of the lower plenum due
to the Tow flow velocity. After settling to the bottom of the plenum,
the chips will not circulate further until initiation of hot leg
Eecirgula?iogs at which time flow velocities may re-entrain small chips

< 0.075 inch).

30255/0076K

NAC FORM 2464
[ 2}







Y ®

NRC Form 306A
t9 83

US NUCLEAR ASCULATORY COMMITSION

APPROVED OMB NO. 21800104
EXPIRES: 8/31/98

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION .

FACILITY NAME (1)

DIABLO CANYON UNIT 1

DOCKET NUMBER (1) LER NUMBEN (9) PAGE (3

s ISCQUENTIAL [:io IREVEION
ML 558 I Yl 1 T 1

ofsfojojoj2p s Biol—p l1lai=loh I2]1i°> Iz

TEXT (% more spoce s repuired, vos sdduensl NAC Form JRA'S) I

i val

The effect of insulation debris on sump performance was previously
evaluated and accepted in Diablo Canyon Safety Evaluation Report
Supplement No. 13.

As described earlier, the containment arrangement and special features
preclude much of the insulation debris following a LOCA from reaching the
sump. Because of the size and shape of the insulation jacketing
material, it is unlikely that, even if it were transported to the sump,
it would pass through a 1-inch gap. Severe deformation, which would be
expected from ripping the insulation off with an impinging jet, would
further reduce the likelihood of a jacket geometry that would be capable
of passing through the gap. Stainless-steel insulation bands would
settle out in the low flow regions on any approach path to the sump.

Tests were performed at DCPP to determine the time that various sizes of
calcium silicate insulation would float. The data are tabulated below:

Sample Size (inches) EFloat Time (minutes)
1.5x1.56x 1.5 <1

2x2x2 2

2.5x2.5x%x 2.5 4.5

2.4 x 2.5 x 4 6

Chips ¢ .5 <0.25

Powder Immediate

2) An evaluation of the missing triangular section of grating at the end
of the inclined portion of the upper grating assembly was performed
that demonstrated that the 3/16-inch mesh screen, without the support
provided by the grating, satisfied the design basis.

3) HKeakened areas of grout were observed at the top of the north baffle
wall. No grout was displaced; the west end of the wall had a loose
piece approximately 7 inches long, while the east end of the wall
showed signs of pitting. The detail at this location shows a
1/4-inch bent plate supported on the grout and bolted to the top of
the wall. The plate bends down over the north edge of the wall, thus
protecting the grout from the direct flow of water going over the top
of the wall. It is extremely unlikely that sufficient turbulence
would exist to dislodge the loose piece of grout since it is
protected on three sides.
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Based on the above, PGRE has a high degree of confidence that the RHR
system would have been capable of performing its intended safety function
in the event of a design basis accident requiring containment
recirculation. -Thus, the health and safety of the public was not
adversely affected.

Event 4: Operability of Recirculation Sump During At-Power Activities

A review of the sump work history of both units noted that the access
hatch of the upper grating assembly has been opened at various times for
calibration of LT-940/941 during at-power operations. Since both intakes
of the RHR recirculation flow paths are beneath the upper grating
assembly, there is a concern that opening the access hatch could render
the containment recirculation sump inoperable during the test.

As discussed for Event 3, it highly unlikely that debris would enter the
sump in the event a LOCA would occur when the access hatch is open.

An analysis was performed by PGRE that evaluated the risk significance of
the unavailability of containment sump recirculation during power
operation. The analysis conservatively assumed that whenever the hatch
on the sump was open, the condensate and refueling water storage tanks
are at their high-high water levels. This would result in the
containment water level being above the top of the upper grating assembly
at the start of the recirculation mode following LOCA. Because of the
unscreened area of the open hatch, the sump was then assumed to be
inoperable. 1In reality, these water levels would be more near normal
tank levels, and therefore, the containment water level may not exceed
the top of the grating. 1In addition, the assumptions do not consider the
negative effects of a plant shutdown and restart for repairs if required
by entry into a TS action statement.

The measure of risk associated with the open sump hatch is the change in
the annual core damage frequency for DCPP Unit 1. The model and results .
are based on the Diablo Canyon probabilistic risk assessment performed as
part of the Long Term Seismic Program. The unavailability of the
containment sump has been evaluated for a one-hour period during the fuel
cycle (j.e., one hour every 18 months). The results, however, may be
linearly extrapolated for multiple hours of containment sump
unavailability. .

3025S/0076K

NAC FORM 2064
[ XY







’ US. NUCLEAR REGULATORY COMMITSION

NRC Form 304A

e LICENSEE EVENT REPORT (LER) TEXT CONTINUATION APPROVED OMB NO 31800104
EXPIRES: 8/31/98
FACILITY MAME (V) DOCKEY NUMBER (29 LER NUMSER (68) PACE (N
vean [lmapiye Fatuouren

DIABLO CANYON UNIT 1 ofsjofojoj2f 5 B(9]—=b 114 [—fop [2] 3> I7

TIXT /¥ mave space k reguired, we sddiuioral MC Ferm 306A s} (1D

The increase in the annual core damage frequency is approximately 9.2 E-8
for each hour the sump 1s assumed to be unavailable. To put this value
in perspective, the tota) core damage frequency for Unit 1 due to both
seismic and non-seismic events is 2.0 E-4 per year. Therefore, the
increase in the total core damage frequency is approximately 0.05 percent
for each hour that the sump is not available. Utilizing more realistic
assumptions based upon the physical configuration of containment, the
remote location of the sump, and the nature of the potential debris, the
risk would be reduced by orders of magnitude.

Thus, opening of the access hatch in of the upper grating assembly did
not compromise the operability of the recirculation sump, and the health
and safety of the public were not adversely affected by this event.

V. Corrective Actions

Immediate Corrective Actions:
Event 1: Housekeeping/Containment Inspections

1. The debris found in the Unit 1 containment recirculation sump was
removed.

2. A walkdown of the Unit 2 containment areas outﬁide the crane wall was
performed to ensure that there was no loose debris. The debris found
outside the upper grating assembly was removed.

3. PGRE inspected the Unit 1 sump RHR intakes during 1R3. The video
probe inspection included the 8982 gate valves, the vertical piping
section, and approximately 20 feet into the horizontal piping section
of both A and B suction trains.

An inspection of the Unit 2 RHR recirculation suction piping using
radiography identified a small nut at the 90 degree elbow below the
8982B valve. The nut was left in place. ‘

4. JCO 89-25 was prepared that justified continued operation of Unit 2
until the next refueling outage when the nut will be removed.
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Event 2: Sump Design/Control

1. JCO 89-22 was prepared justifying continued operation of Unit 2 with
the as-built configuration (3/16-inch wire mesh screen on lower
grating assembly) not in accordance with the design change notice
(DCN) DCO-EC-908. : :

2. An FSAR Update change notice was issued and will be fncorporated into
the next annual revision to the FSAR Update.

3. The design for the recirculation sump for Unit 1 Cycle 4 and the
associated safety evaluation were discussed with the NRC prior to
restart of Unit 1 from the third refueling outage. As a result of
phone calls on November 22 and November 28, 1989, PG&E decided to
install a 3/16-inch mesh screen on the lower grating assembly of the
Unit 1 sump. DCP C-43762, Revision 1 includes the safety evaluation
for 1g§ta111ng the 3/16-inch wire mesh screen on the lower grating
assembly.

Event 3: Unit 1 Recirculation Sump As-Built Confiquration

DCN DC1-EC-43762, Revision O was fssued to repair the deficiencies of the
Unit 1 recirculation sump noted during the as-building (DCP C-43642).

DCN DC1-EC-43770 was issued to install a 3/16-inch wire mesh screen on
the lower grating assembly.

Event 4: Operability of Recirculation Sump During At-Power Activities

A shift night order was issued requiring management review of any

intended at-power openings of the access hatch on the upper grating

assembly of the Unit 1 or Unit 2 sump. If management determines that

2gen;ng the hatch at power is acceptable, concurrence will be sought from
e NRC.

B. Corrective Actions to Prevent Recurrence:
Event 1: Housekeeping/Containment Inspections )
1. STP M-45 for containment inspections was revised to assure additional
attention is given to the recirculation sump cleanliness. The
procedure also includes detail inspection of the screens to look for

gaps >3/16-inch. The revised procedure was used for the post-1R3
outage containment inspection.

2. Procedures will be revised prior to the next Unit 2 refueling outage
to assure the application of foreign material exclusion controls to
any recirculation sump activities.
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An administrative procedure is being developed to stress the
importance of performing inspections/verifications in a precise
manner.

B. Event 2: §umﬁ Design/Control
]0

Nuclear Engineering Manual Procedures 3.5, 3-6 ON, and 3.7 have been
revised since 1981. The existing procedures ensure that:

a)
b)

c)

d

Design changes for Unit 1 are properly addressed for Unit 2.

Once a draft design change is compiled, a walkdown of the plant
areas involved is generally performed to review the
reasonableness of the design change and the feasibility of
implementing the design change. The basis for some limited
exceptions (e.g., accessibility) is given in the procedures.

A detailed safety evaluation §s performed for each
safety-related DCP.

An FSAR Update change notice is issued or FSAR Update changes

are tracked through a check 1ist for potential changes in the

next revision of the FSAR Update for each applicable design
change package. (The design change packages explicitly contain

3nd1§em)to address the effect of the design change on the FSAR
pdate. ; .

Although the existing procedures have been improved since 1981, the
existing engineering procedures, fncluding the drafting procedures,
will be reviewed to ensure the adequacy of the procedures.

In addition, DCPP has implemented improvement programs to review
plant systems.

a)

b)

c)

System Engineer Program: The system engineers in conjunction
with the NECS engineers (on a quarterly basis or a reasonable
frequency) perform a walkdown of their systems.

Design Basis Documents: DCMs for the plant systems are being
enhanced or prepared to provide a detailed design basis for each
plant system.

Safety System Functional Audit and Review and Safety System
Outage Modification Inspection Programs: These programs provide
for independent, detailed reviews of plant systems, including
the design and the as-built configuration. .
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3. Completion of the containment function DCM T-16, which will include
the recirculation sump, has been rescheduled from 1991 to 1990.

4. During refueling outage 1R3, a Unit 1 DCN was issued to identify the
as-built configuration of the Unit 1 sump screen structure. This DCN.
has been closed out. A similar DCN will be issued for Unit 2
refueling outage 2R3. The FSAR will be updated to reflect the Unit 1
and 2 as-built configurations.

5. The containment sump design, including the feasibility of having two -
separate sumps, will be reviewed. Any modifications considered to, be
appropriate will be implemented during the 1R4 and 2R4 outages.

6. Instances have previously been identified where the FSAR Update
deviates from the current plant configuration and operating .
procedures. A review of the FSAR Update was completed on June 30,
1989, by system and design engineers to ensure that the design bases
summarized in the FSAR Update are appropriately implemented into
plant procedures. During this review, deviations were identified.
Discrepancies were also identified between the FSAR Update and plant
procedures requiring revisions to plant procedures.

The root cause of the differences was attributed to the FSAR Update
program not providing adequate guidance for identifying the required
changes to the FSAR Update. Nuclear Plant Administrative Procedure
(NPAP) E-4S6, "Procedure Review and Revision Control," will be
revised to provide guidelines and instructions to ensure timely
review, identification and actions to update the FSAR during its
annual review. This will include guidance for assigning
responsibility for review of various sections of the FSAR Update to
personnel (within the plant) with special knowledge of the sections.

7. The plant procedures for reportability review of problems have been
sfignificantly enhanced since 1985. The procedures include
independent verification by groups experienced with the regulations
regarding reportability assessments. :

Event 3: Unit 1 Recirculation Sump As-built Configuration
1. As discussed above for corrective actions for the design

configuration problems, the engineering procedures in place today
have been improved since the 1981 time frame. These procedures
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ensure that sufficient detall is provided for design changes to
eliminate incorrect interpretation.

2. The containment function DCM T-16 has been rescheduled for 1990.
This DCM will provide a detailed design basis for the containment
recirculation sump. Also, the revised STP M-45 for contaiment
inspections includes inspection of the sump screens for gaps.

Event 4: Operability of Recirculation Sump During At-Power Activities

NPAP C-19/NPG 4.3 has recentlyrbeen revised and extensive training is
being given to plant personnel in the requirements for the safety
evaluation guidelines found in 10 CFR 50.59.
VI. Additional Informati
A. Failed Components:
None.
B. Previous LERs on similar problems:

None.
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