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The loss of one 4160 V shutdown board is acceptable per the Final Safety Analysis
Report, and would not jeopardize plant safety. Damage to the DG batteries would
prevert startup of the corresponding DG, The loss of the DG would accordingly
jeopardize the ability to maintain the plant in a safe shutdown condition in the
event of concurrent loss of offcite power.

On April 20 and 21, the DG battery racks had shims installed to correct the
installation deficiency. On April 22, the 3-inch to 4-inch gap on the 3EB
shutdown board battery rack was eliminated by adjusting the end of the battery
rack. The design drawings for the 250 V, 48 V, and 24 V battery racks are being
revised to reflect the irstalled configuration. The probability of s'milar
installation errors occurring has been minimized by the present modification
procedures, which are more comprehensive than the procedures used to install

the battery racks in 1979 and 1980,

2.2 Conduit Firestop Seals Not Installed Due to Procedural Deficiency
and Personnel Error

Catawba Unit 1; Docket 50-413; LER 85-13-01; Westinghouse PWR

On February 20, 1985, during a random inspection of firestops, several conduits
that penetrate fire barriers with their ends unsealed for fire protection were
discovered. Craft personnel indicated that they did not trace down and seal
conduits unless they terminated immediately beyond the penetration. A non-
conforming item report (NC!) was initiated and it was determined that this may
be a generic problem. On February 28, 1985, the remaining fire barriers were
determined to be inoperable because they did rot meet specifications. Since
this was potentially a generic problem, all fire barriers in the plant were
declare’. inoperable until conduits could be traced down and sealed.

As soon as the inoperability determination was made, support for fire watches
and firestop material installation in conduits was arranced. On February 28,
1985, work was started to trace down all conduits and install firestop seals in
the ends. By March 1, 1985, all conduits which peretrate fire walls were in-
spected and sealed as necessary. A total of 45 conduit ends were sealed.

Cable penetration and firestop work activities at Catawba are conducted under
Construction Procedure 469 (CP469), "Installing and Reentering Penetration
Firestops, Pressure Seals and Flood Seals." CP469 incorporates the require-
ments of the "Specification for Installation and Repairing of Cable Penetration
Firestops” (CNS-1390.01-0098) into procedural format to be used by craft person-
nel. Also, & Construction QA Procedure, "Mechanical and Cable Penetration
Firestops" (M-53A), is used to inspect all firestop work against applicable
specifications.

During original procedure preparation and subsequent revisions, personnel
failed to properly incorporate intn CP469 the requirement to seal conduit ends,
a1though CNS-1390.01-0098 requires this. Consequently, when the builder craft
repaired firestops, they did not trace out conduit to seal the ends, but only
sealed sleeves and conduits that terminated immediatelv at the fire barrier.

Also, QA Inspectors failed to inspect the ends of conduits for seals. QA
Procedure M-53A requires QA to "perform necessary inspection to verify compli-
ance with applicable specifications.” This intent was not met for three reasons:
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(1) QA Personnel had an inadequate knowledge of applicable specifications, (2) QA
assumed that CP469 had been written adequately and aztually reviewed crafts work
against CP469 rather than against CNS-1390.01-0098, and (3) QA assumed that elec-
trical craft would seal the ends of conduits under specification CNS-1390.01-0121.
This specification requires that electrical craft seal the ends of conduits for
moisture pratection purposes rat er than fire protection purposes. However,
under this cpecificat on, certain conduits are exempted from being sealed.
Although some conduits were sealed by electrical craft, the sealing require-
ments per CNS-1390.01-0121 did not meet the fire protection sealing require-
ments of CNS-1390,01-7098 until changes were made to the specification during

tne incident. Therefore, before the incident, credit should not have been

taken for sealing condiits under (NS-1390.01-0121. To make the two specifi-
cations agree, Variation Notice 48411 was inftiated. This allows credit to be
taken for sealina performed under either specification.

2.3 Snubber Deficiencies Due to Improper Installation and Other Causes

San Onofre Unit 2: Docket 50-361; LER 84-79; Combustion Engineering
PWR

On November 20, 1984, with Uni* 2 defueled, the routine 18-month surveillance
of Pacific Scientific Mechanicz1 Snubbers was initiated. By December 26, 1984,
eight snubbers were determined to have been damazued during installation and
were rendered inoperable contrary to Technical Specification Sectjon 3.7.6. As
a result of continued surveillance testing, a total of 28 snubbers were identi-
fied as deficient. These deficiencies were catecorized as bein? caused by
improper instaliation (13 snubbers), environmental degradation (3 cnubbers),
vibration (20 snubbers), hydraulic transients (26 snubbers), wear related de-
aradation (25 snubbers), or mansfacturing defect (1 snigber).

As the functional surveillance testing program uncovered the failures, the size
of the test sample of the affected type of snubber was increased per Technical
Specification Section 4.7.6.e. The failure rate of the small size snubbers
(PSA 1/4, 1/2) was about 18%, which required the inspection sample to be ex-
panded to 100% for this size. For both the medium (PSA 1, 3, 6, 10) and the
large (PSA 35, 100) snubbers, no failures occurred in the sample population.

Where potentially damagino transients were suspected, snubbers within the
transient boundary were visually inspected and freedom of motion was verified
in accordance with Technical Specification Section 4.7.6.c. As part of this
expanded inspection, three medium size snubber failures were identified. In
addition to the technica’ specification inspection, physical walkdowrs of these
postulated transient pathways were performed to visually inspect for damage to
other pipe supports or the piping itself, Selected snubbers, which were found
damaged due to these hydraulic transients, were destructively tested to deter-
mine ultimate failure loads for transient analysis purposes.

A1l snubbers that failed to meet the functional testing acceptance criteria
were remcved for further testing and/or physical examination 2nd were replaced
with operable snubbers., Ultimately, all the inoperable snubbers (with the
exception of three) were disassembled and inspected to determine the failure
mode. Upon completion of this examination, thermal stress analysis will be or
has beer performed for all lines associated with the inoperable cnubbers,
Fatigue analysis will be or has been performed for all Class I lines involved.
In addition, transient stress analysis has heen performed cn all lines having
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undergone a potentially damaging transient by postulatino a transient path and
using loading values based on physical evidence and operational data.

Although corrective action will not be finalized until the engineering aralysis
is completed, several preliminary corrective actions are being taken as follows:
(1) where transients have been identified, operational procedures are being
reviewed, and equipment redesign is being pursued to minimize or accommodate
future transients; (2) to minimize environmental degradation, the addition of
protective coverings for snubbers which are susceptible to this phenomenon is
being evaluated; (3) to minimize vibration failures, measurement of the opera-
tional system vibration frequencies will be made where possible and compared to
vendor supplied data to more accurately determine approximate life span of
snubbers operating in these conditions and, where appropriate, supports less
susceptible to vibration damage will be evaluated; (4) to preclude installation
errors, maintenance procedures for installation and repair of snubbers are
being revised to ensure proper installation; and, (5) the one identified manu-
facturing defect is not considered generic in nature, as it is cne failure
found in over 500 small snubbers tested and is being considered an isolated
incident with no further action planred.

2.4 Leaking Valve Bonnets Result from Improper Identification of Valves
to be Tested

Browns Ferry Units 1, 2, 3; Dockets 50-259, -260, -296;
LER 85-(C8; General Electric BWRs

At the time of this event, Unit 1 was at 90% power, Unit 2 was in a refueling
outage, and Unit 3 was in cold shutdown.

On March 15, 1985, while performing maintenance work on the Unit 2 high pres-
sure coolant injectior (HPCI) turbine exhaust valve (HCV-73-23), it was dis-
covered that the valve bornet was not being leak checked in accordance with

10 CFR 50, Appendix J requirements. A review of engineering drawings and appli-
cable procedures revealed that the reactor core isolatinn cooling (RCIC) turbine
exhaust valve (HCV-71-14), the HPCI turbine exhaust drain valve (HCV-73-24),

and the RCIC turbine condenser vacuum pump discharge valve (HCV-71-32) had
flanged bonnets that were not being local leak rate tested. A1l four valves

are stop 1ift check valves. On March 15, Surveillance Instruction 4.7.A.2.0.2
was revised to include bonnet leak tests for HCV-73-23 and HCV-71-14, The

other valves, HCV-71-32 and HCV-73-24, were not added at this time since a modi-
fication was required to make the valve bonnets testable.

Unit 1 was manually scrammed on March 19, 1985, at 0127 in order to comply with
Technical Specification 4.7.A.2.h requirements after HCV-73-23 and HCV-71-14
both failed the bonnet leak test. Valves HCV-71-14 and HCV-73-23 both passed
the local leak test on Unit 2, while HCV-71-14 on Unit 3 failed the test.

The root cause of this condition was the failure to properly identify all the
10 CFR 50, Appendix J valves. Valves HCV-1-71-14 and HCV-3-71-14 were disas-
semhied and inspected. Both valves had an extra outer bonnet gasket which made
the inner gasket ineffective. The valve bonnet integrity was not breached on
either valve, based on no external leakage being detected during the bonnet
leak test and the valve bonnet seeing pressure during the last integrated leak
rate test (ILRT). Disassembly of HCV-1-73-23 revealed deteriorated gaskets.
During the local leak rate test, considerable leakage was seen through the
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outer gasket. Since this valve bonnet had seen pressure during the last ILRT
and had been visually inspected with no leakage indications, it appears the
bonnet integrity was maintained by the inner gasket,

Valves HCV-71-32 and HCV-73-24 had a single gasketed bonnet design; therefore,
they were not testable. Roth of these valves, on all three units, are being
modified so they will have a testable bonnet. These valves will be tested
prior to their respective unit's startup.

When HCV-3-71-32, HCV-3-73-24, and HCV-2-71-32 were disassembled for modifica-
tion, a spriny was found missing. This spring constantly exerts a small clos-
ing force on tiic valves' discs. An engineering evaluation was performed or the
valves and determined that the missing springs did not adversely affect any
safety-reiated functions.

In order to prevent recurrence of this problen, an engineering evaluation of

the Browns Ferry Appendix J testing reauirements is being performed on all
valves that could possibly have test requirements imposed on them, Surveil-
lance Instruction 4.7.A.2.9.2 was revised to include bonnet leak tests on the
four valves. Valves HCV-73-24 and HCV-71-32 will be modified to a testable
bonnet design and successfully pass the bonnet leak test prior to their respec-
tive unit's startup. The valves which failed the bonnet leak test will success-
fully pass the bonnet leak test prior to their unit's startup. The valves

with the missing sprinas will have springs installed prior %o startup of their
units.

2.5 Degraded Ventilation Systems Serving Engineered Safety Features
Equipment

Kewauree; Docket 50-305; LEP 84-18-01; Westinghouse PWk

During the 1984 refueling outage, several of the fan coil units (FCUs) serving

engineered safety features (ESF) equipment were found to have air flows less
than nominal design. The air sides of the units were cleaned and, although

design air flows were not achieved, some improvements in air fiow were obtained.
It is suspected that the reduced air flow is caused by increased fin fouling

7h1ch)resu1ts in an excessive differential pressure acrose the cooling coils
CCLs).

Evaluations were then performed to determine if the fan coils had sufficient
cooling capability to ensure proper post-accident operatior of FSF equipment.
During the course of these evaluations, it was discovered that additioral area
conling would be required to maintain acceptable post-accident temprratures
under worst case conditions. These evaluations concluded that, unrder currvent
conditions, post-accident area temperatures would be Timited to a value which
would not be expected to cause short-term failure of ESF equipment.

Finally, on September 28, 1984, continuing investigations discovered that the
service water side of several fan coil units had become partially blocked with
silt, further degrading their cooling capability. The fan coil units were
immediately cleaned, and enhanced tubeside operation was verifiea by tempera-
ture measurements on the air inlet and discharge sides of the coils.

A thorough review of the safety-related equipment in the affected areas was
conducted and reasonable assurance of equipment operability under current
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conditions was confirmed. An evaluation to increase the cooling capability of
the existing FCUs, or to provide additional cooling to a level sufficient to
maintain acceptable temperatures under postulated post-accident conditions, also
was performed. The following corrective actions were or will be implemented as
a result of these evaluations: (1) FCUs servina equipment important-to-safety
will be included in the plant preventive mainterance program to ensure peri-
odic cleaning; (2) replacement cooling coils for the turbine building basement
and auxiliary building basement and mezzanine FCUs will be purchased and in-
stalled; (3) two additional FCUs have been purchased and will be installed in
the auxiliary buildino basement, and two in the auxiliary building fan floors;
(4) the airfiow through the auxiliary building mezzanine FCUs will be increased
by adjusting the fan speed; (5) the turbine building basement safequards cor-
ridor will be split into separate Train A and B areas, each serviced by its own
dedicated FCU (and qualification of the existina auxiliary feedwater pump 1A
area FCU will be upgraded from nonsafety-related to nuclear safety-related);
and (6) the necessary duct work modifications and flow balancing associated
with the above actions will ¢1so be completed.

2.6 Motor-operated Valve Torque Switch Setting Not Within Specified
Limi‘ts Due to Failure to Completely Incorporate Revisions into
Setpnint Document

North Anna Units 1, 2; Dockets 50-338, -339; LER 84-10-01;
Westinghouse PWRs

Based on a concern raised with torque switch settings at Surry Power station
and & regtiest from the North Anna resident NRC inspector, an inspection of the
torque switch settings of Tive Unit 1 motrr-operated valves was conducted with
Unit 1 in a refueling outage and Unit 2 at 75% power. The inspection revealed
three of these valves had torque switch settings which differed from those
specified by the North Anna Setpoint Document. Based on the results of this
initial inspection it was decided te check the torque switch settings on the
Unit 1 safety-related motor-operated valves during the Unit 1 1984 refueling
outage, and check the torque switch settings of the Unit 2 safety-related
motor-operated valves during the Unit 2 1984 refueling outage. (These are
Limitorque SMB-000 and SMB-00 motor-operated valves.)

Tnese inspections revealed 67 of the 134 valves inspected on Unit 1 and 62 of
the 132 valves inspected on Unit 2 had torque switch settings that were not
within the limits specified by the North Anna Setpoint Document. This resulted
from usino superseded torque switch settings, in some cases, when developing
the North Anna Setpoint Document, and confusion when adjusting torque switch
settings because of torque switch design. The North Anna Setpoint Document
(approved in July 1982) contained torque switch settings that were based on
anticipated plant conditions. Pre-operational tests were conducted to verify
acceptable torque switch settings under actual dynamic flow conditions. Torque
switch settinas were changed based on the results of these tests. It has been
necessary to change toraue switch settings since the pre-operational tests were
conducted to ensure acceptable valve operation. These revised torque switch
settings were not completely incorporated in the North Anna Setpoint Document.

The Setpoint Document has now been revised based on an engineering review of

setpoints. Torque switches have either been adjusted or left as is, based on
an engineering evaluation of each setpoint. In several cases, the engineering
evaluation indicated that for conservatism the valves' torgue switch settings
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should be left as is to ensure they would perform their safety function even
though a setting disagreed with available documentation. These setpoints are
still under review and appropriate setpoint document changes and/or valve
torque switch setting changes will be made when this review is complete.

Confusion when adjusting torque switch settings for the actuators on these
Limitorque motor-operated valves was caused by the design of the torque switch.
The open and close torque switch settings are adjusted by moving screws located
on a plate which is attached to the torque switch. Confusion in adjusting
torque switch settings is caused by the fact the "open" electrical contacts are
located near the screw used to adjust the close setting of the torque switch
and the "close" electrical contacts are located near the screw used to adjust
the open setting of the torque switch.

New maintenance procedures approved on July 26 and August 31, 1984 contained
misleading torque switch diagrams which also :ontributed to this event. An
electrician using these procedures would transpose the decired open and close
toroue switch settings. These procedures have beer revised to include a clearly
labeled diagram of a torque switch. The procedure used to adjust torque switch
settings prior to July 26, 1984 contained a clearly labeled correct torque
switch diagram. The North Anna Nuclear Training Department has instructed elec-
tricians of the potential for confusion when adjusting torgue switch settinge,
and has informed electricians that applicable procedures have been revised to
include a clearly labeled diagram of a torque switch.

The misleading torque switch diagrams were based on a diagram contained in INPO
report 83-037, assessment of "Motor-Operated Valve Failure." This problem has
been brought to the attention of INPO. INPO has drafted an Operations and
Maintenance Reminder to inform its members of this problem.

2.7 Flow Induced Vibration on Feedwater Requlating Valves Caused
by Faulty Valve Design

Robinson; Docket 50-261; LER 85-10; Westinghouse PWR

On March 1, 1985, while operating at 50% power, the plant experienced high
feedwater line vibrations resulting in feedwater requlating valve (FWRV) oscil-
lations. On a previous load increase, these high vibrations were experienced
between 50 and 60% power. In an effort to reduce the vibration, the load was
increased; at 527 power, high vibrations at the FWRVs caused the instrument air
line to the B FWRV to separate from the valve operator, closing the B FWRV,
With feedflow slot to B steam cenerator (SG), the reactor tripped on a “"low SG
level coincident with a steam flow greater than feedflow" reactor trip signal,

The flow induced vibration at the FWRVs was caused by incorrect data used to
design the valve internals. The actual differential pressure (DP) across the
FWRVs, which increased due to numerous secondary system improvements, was ap-
proximately 100 psi greater than anticipated.

Interim corrective action has been taken to reduce the flow induced vibrations
until the valve internals can be replaced. The 6A and éB feedwater heater
outlet gate valves have been throttled to decrease the operating DP across the
FWRVs by decreasing the pressure at the FWRV inlet. A special procedure was
impiemented, i1ncluding these interim actions, allowing plant operation with the
existing FWRV internals. The FWRV internals are planned to be replaced by the
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end of the next refueling outage. Further vibration reduction was also accom-
plished by increasing the air pressure required to operate the FRWVs from 12 to
18 psi by FWRV spring adiustment.

2.8 Chlorine Detection System Problems

2.8.1 Failure of Units' Common Chlorine Detectior System to Meet
FSAR/Technical Specification Design Criteria

Brunswick Units 1, 2; Dockets 50-325, -324; LER 84-33-01;
General Electric BWRs

While performing a design review of the control building emergency ventilation
system (CB HVAC? following discussions with the Resident NRC Inspector, it was
determined that the chlorine isolation portion of the system did not satisfy
the design criteria established in the FSAR or the basis to technical cpecifi-
cations. The basis to Technical Specifications 3/4 3.5.5 (chlorine detection
system) states that the chlorine detection system is consistent with Regulatory
Guide 1.95. Regulatory Guide 1.95 and the FSAR (Section 6.4.2.2) both indicate
that the CB HVAC will be isolatec by either a high chlorine signal at the Con-
trol Building air intake plenum or by a high chlorine signal at the chlorine
storage location. Contrary to these requirements, the CB HVAC will only isolate
on a hiah chlorine signal in the control building air intake plenum.

A detailed review into the history of the chlorine isolation system was con-
ducted. DOuring the course of this investigation, it could not be determined if
the isolation logic from the detectors in the chlorine storage location had ever
been installed; although, as noted, the logic does appear on some plant drawings.
The architect/engineer for Brunswick, United Engireers & Constructors (UE&C),

is being requested to investigate their in-house documentation in an attempt to
determine the cause for the isolation design omission.

Corrective actions include the following:

(1) A plant medification will be written and implemented to bring the chlorine
detection system into compliance with design commitments. This modifica-
tion will assure that the isolation time from detection of chlorine to
damper isolation is less than the air transport time from the chlorine
detector to the damper in accordance with the criteriz of Regulatory
Guide 1.95.

(2) A thorough desig) review of the chlorine detection system and its asso-
ciated isolat’or logic was performed. During this review, it was determined
that the sucticn line was located such that it was susceptible to partial
clogging by saad, small gravel, etc. In addition, the vendor recommended
that the suction line piping material be changed from copper to PCV or
stainless stzel. A plant modification has been completed which changec
the piping to stainless steel, relocated the suction point to make it less
susceptible to clegging, and relocated the air inlet plenum detectors
closer to the suction point to provide a aquicker isolation response time.

(3) Until the chlorine detection system can be restored to the design commit-
ments by plant modification(s), the following actions have been or will be
implemented to assure adequate chlorine protection for Operations personne]
in the control room:
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(a) Surveillance on the control building air intake plenum detectors'
drip rate will be performed weekly to assure detector operability,

(b) Standing instructions have been established to require the isolation
of the CB HVAC upon the receipt of a high chlorine annuciation from
the detectors that are located in an area adjacent to the chlorine
storage location detectors, and that have an alarm function only.
This isolation will be maintained unrtil the alarm clears and the
integrity of the chlorine system is verified.

2.8.2 Manually Initiated Isolations of Units' Common Control Buildirg Heating

Ventilating Air Conditioning System Due to Chlorination System High
Chlorine Alarms

Brunswick Units 1, 2; Dockets 50-325, -324; LER 85-13;
General Electric BWRs

On March 7 and 22, 1985, the Units 1 and 2 common control building heating ven-
tilating air conditioning (CB HVAC) system was manually isnlated due to the
receipt of high chlorine alarms at the chlorination system storage location.
These isolations were carried out in accordance with plant standing instruc-
tions, which were implemented due to a discovered design deficiency involving
the chlorine isolation function of the CB HVAC system ?identified above). On
March 7, the units were operating at power levels of 60% (linit 1) and 100%
§Unit 2;. On March 22, the units were operatirg at 60% (Unit 1) and 65%

Unit 2).

The event on March 7 occurred shortly after the isolation valve to the chlorina-
tion system chlorine tank car was opened while cancelling an equipment clearance.
The cause of the event on March 22 could not be determined. In each case. an
Auxiliary Operator dispatched to the area found no evidence of 4 chlorine leak.
Within approximately 4C minutes of the first event and 23 minutes of the second
event, the CB HVAC system was returned to normal service.

Isolation of the CB HVAC system, whether automatically or manually iniyiated,
places the system into its most conservative condition. ‘

2.9 Inadvertent Dilution of Reactor Cavity During ECCS Testing Due to
Incomplete Closure of Primary Water System Valves

Zion Unit 1; Docket 50-295, LER 85-13; Westinghouse PWR

On April 2, 1985, the unit's reactor cavity was inadvertently diluted during
the emergency core cooling system (ECCS) full flow test. The unit was in cold
shutdown condition at 2766 ppm boron, and the reactor vessel head was removed.
The purpose of the full flow test is to verify ECCS flow characteristics by
pumping from the refueling water storage tank (RWST) into the vessel and
measuring flow rates. The boron concentration of the RWST was at approximately
1478 ppm; therefore, dilution of the reactor vessel occurred during the test.

About 12 days prior to the above test, apparently two primary water system
valves (1VCB455 and 1VC0015) had not been fully closed after a hydro was per-
formed on the volume control system suction line. (These valves are controlled
by reach rods and are also diaphram valves; therefore, it is difficult to deter-
mine when they are fully closed.) During this period prior to the test, the
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RWST was being diluted through the above valves but was not detected since
there were no refueling mode RWST surveillance requirements.

Section 3.2.5.D of the Zion Technical Specifications state that "Prcitive reac-
tivity changes shall not be made by boron dilution when the containment integ-
rity is not intact unless the reactor is maintained subcritical by at least i0%
delta K/K." Two separate calculations were performed to determine the shutdown
margin after the dilution event, Using actual source range counts, the shutdown
margin remained greater than 10% (14.2% as calculated) after the event. A least
squares fit method was utilized to plot the counts versus time, Calcuiations
using this plot resulted in a 95% confidence level of a 13.1% shutdown margin.

The second method used was to attempt tc actually determine the boron concentra-
tion in the vessel after the dilution event. Since no model is available to
take into account the mixing between the reactor cavity and vessel, an extremely
conservative calculation was made. The result of this indicated shutdown margin
was reduced to 6.8% during the event. If this had occurred, the count rate
would have more than doubled. The actual increase was 267, supporting the con-
clusion that the shutdown margin of 10% was not exceeded.

Several long and short term corrective actions have been developed to prevent
recurrence. Short term corrective actions include recording RWST level every
shift when shut down. A sample will be run if a rise of 0.5 ft occurs in RWST
level. The RWST will be sampled weekly, as well as before the ECCS full flow
test. Llong term corrective actions include modification to cut and blind flange
the primary water line that recilted in the dilution. A study will be initiated
regarding the use and mainter:" e of reach rod valves.

2.10 Technical Specificatic s Shutdown Due to Inoperable Subcooling
Margin Monitors

Turkey Point Units 3, 4; Dockets 50-250, -251; LER 85-10;
Westinghouse PWFs

At 7:35 p.m., on March 30, 1985, a plant shutdown of Unit 3 was initiated for
both a scheduled refueling outage and in accordance with the requirements of
Techr.ical Specification 3.5, Table 3.5-5, which resulted from six reactor cool-
ant system temperature elements being declared inoperable. The six temperature
elements were declared inoperable due to the potential that they could fail if
subjected to the elevated moisture and pressure levels during design basis
events. These temperature elements provide the input signals to two independent
channels of reactor subcooling margin monitors. This subcooling margin instrumen-
tation is used to monitor the subcooled conditions in the primary system during
both normal and off-normal operating evolutions. Because the reactor shutdown
was initiated coincident with a scheduled refueling outage, the reactor was cooled
down and placed in a refueling shutdown condition.

The reason for both independent subcooling marain monitoring channels being
considered inoperable and for the subsequent plant shutdown was due to the
failure of the six wide-range temperature elements to meet environmental quali-
fication acceptance criteria. Pursuant to the requirements of 10 CFR 50.49, the
licensee and their contractor have established a program for the environmental
qualification of electrical equipment. Under this program, the environmental
qualifications of the subject temperature elements were reviewed in January 1985.
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During the review, it was found that inadeouate documentation to conclusively
demonstrate the qualifications of the temperature elements had been submitted
and a further investigation was required. At the conclusion of this investi-
gation on March 29, 1985, the licensee determined that the environmental quali-
fication of the temperature elements was not adequate, and the plant manage-
ment staff was immediately advised of this conclusion.

Corrective actions which have been taken or are planned to ensure that the sub-
ject temperature elements have acceptable environmental qualifications include
the following:

(1) The Unit 4 reactor system temperature elements for the subcooling margin
monitors were hermetically sealed with epoxy on February 3, 1985, which
was the first convenient Unit 4 outage. This action was taken as a
precautionary measure until the environmental qualification of the
temperature elements could be verified through a subsequent investigation
which was complemented on March 29, 1985,

(2) The Unit 3 subcooling margin monitor temperature elements were hermeti-

cally sealed with epoxy during the refueling outage which began in March
1985.

(3) To enhance plant maintenance, the existing temperature elements will be re-
placed by environmentally pre-qualified temperature eiements of a different
manufacturer. This replacement will be completed for Units 3 and 4 during
future refueling outages.

2.11 Standby Gas Treatment System Design Deficiencies

Cooper; Docket 50-298; LER 85-02; General Electric EFWR

On March 5, 1985, during plant shutdown conditions, th: licensee retained an
independent engineering firm to perform a review of tne standy gas treatment
system (SGTS) design, operating procedures, and surveillance procedures. The
purpose of the review was to determire if there were any recommended modifica-
tions which would ensure compliance with the applicable requirements of Regula-
tory Guide 1.52 and ANSI N509.

During the review of the system, it was determined that there are three defi-
ciencies which could possibly prevent the system from performing its intended
function. These deficiencies, due to inadequacies in the design of the original
system, are as follows:

(1) Expansion sleeves at the SGTS fan discharges and in the crossover line
between the two SGTS trains do not have sufficient slack in the sleeves
and potentially would not provide for sufficient movement capability in a
seismic event. This could result in a failure of the subject sleeves.

(2) The crossover duct between the two SGTS trains is unrestrained in one
direction. Unrestricted movement during a seismic event could potentially
result in a failure of the crossover duct work.

(3) The SGTS housing drains are tied into a common drain header and there are
no valves or loop seals in the housing drain lines. This piping arrange-
ment could permit a small amount of process flow to bypass the filter and
adsorber banks.
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The licensee will perform the following corrective actions prior to performing
any operatiors which require availability of the SGTS in accordance with Tech-
nical Specification 3.7.8.1:

(1) The aforementioned expansion sleeves will be replaced with sleeves which
have sufficient expansion capability to prevent failure of the sleeve
during the design basis seismic event.

(2) Additional bracina will be added to the supports for the crossover duct to
provide the necessarv restraint to prevent feilure of the crossover duct
during the design basis seismic event. The seismic adequacy of other
supports in the SGTS will also be verified and any necessary modifications
will be performed.

(3) An isolation valve will be installed in each SGTS housing drazin line *o
preclude a portion of the air flow from bypassing the filters. In the
event that valve procurement time is excessive, the housing drains will be
individually capped until the valves are available.

2.12 Weld Area Degradation of Component Cooling Heat Exchanger Service
Water Piping Due to Low Velocity Brackish Water

Salem Unit 1; Docket 50-272; LER 84-08-01; Westinghouse PWR

On March 9, 1984, during a refueling outage, radiography of 16 welds in the
service water piping associated with the No. 12 component cooling heat exchanger
revealed possible indications in the vicinity o€ nine of the welds. This radio-
graphy was performed as the result of weld repairs which were effected during
the previous refueling outage. Further analysis revealed that pitting corrosion
was occurring in the heat affected zone of the welds, although the welds them-
selves were in excellent condition. A complete mapping of the stainless steel
pipine was performed and indicated that the pitting cdamage was not confined to
the weld areas alone, but was rather extensive throughout the piping.

Because of the degraded condition of this safety-related system, the event was
originally reported in accordance with 10 CFR 50.73(a)(2)(v). This supple-
mental LER identifies the root cause and corrective action taken as a result of
that occurrence. The pitting corrosion was determined to have been caused by
the Tow velocity brackish water in contact with the stainless steel piping. A
design change was implemented which replaced the stainless stee! pipe associ-
ated with the No. 12 component heat exchanger with carbon steel pipe coated
with a polyethylene copolymer coating. (It should be noted that the service
water piping for the No. 11 component coolina heat exchanger on Unit 1, and
the Nos. 21 and 22 heat exchangers on Unit 2 are constructed with concrete
coated carbon steel piping, and therefore is not susceptible to the corrosion
problem experienced by heat exchanger No, 12).

2.13 Auxiliary Feed Pump Turbine Pesponse Time Problems

Davis-Besse; Docket 50-346; LER 85-07; Babcock and Wilcox PWR

On March 23, 1985, during cold shutdown, the post trip review of a steam and
feedwater rupture contro! system (SFRCS) trip from 26% rated thermal power
showed that auxiliary feedwater pump (AFP) 1-2 had not met its 40-second re-
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sponse time required by Technical Specifira’icns 3.3.2.2. The SFRCS trip oc-
curred on March 21, 1985, during a controlled shutdown for a maintenance out-
age. AFP 1-2 was declared inoperable. In addition, AFP 1-1 had been declared
inoperable on March 16, 1985, due to a hanger failure. At that time, the hanger
problem was thought to be from waterhammer forces that resulted from the SFRCS
loaic change implemented during the 1984 refueling outace. The hanger had been
repaired the same dav.

The SFRCS logic change, which opens the cross-connect main steam cupply valves
MS106A and MS107A in addition to the main steam supply valves MS106 and MS107
on a full SFRCS trip, has been determined to be a primary cause of the water-
hammer. Waterhammer caused some hangers to looser in both trains; however, an
engineering evaluaticn determined that only one support on AFW Train 1 was
damaged to the extent that it affected the operability of that train. That
support was repaired the same day, and the train declared operable.

The SFRCS logic change was also thought to be the cause of the slow response
time on AFP 1-Z. Even though both trains would be affected, the differences
in the piping configuration was thought to explain why AFP 1-2 was affected
more than AFP 1-1, causing it to hesitate and not meet its response time.
However, even after the SFRCS logic was changed so that MSIC6A and MS107A do
not open except on low main steam line pressure, AFP 1-2 response was not
acceptable.

Further investigation determined that the biggest contributor to the response
time problem was the sizing of the internal speed setting bushing in the new

Weodward PGG governor that was installed on only AFP 1-2 during the 1984 re-

fueling outage. The installed 30-second speed bushinoc was hindering AFP 1-2

from meeting its response time.

In addition, during the 1984 refueling outage the discharge of AFP 1-2 (AF3872)
was changed to a normally npened valve. With the discharge valve open, the
level control circuit is enabled and, during normal operation, the governor
would control on the Tow speed stop until a lTow steam generator level is sensed.
If a once-through steam generator low level trip of SFRCS occurred with the
governor on its low speed stop, the response time would be delayed. It takes
approximately 60 seconds for the new governor to oo from the low speed stop to
the high speed stop, instead of the 15 seconds of the original governor. Addi-
tional testinc and evaluations are expected to help determine the cause of
these problems.

The corrective actions were:*

(1) The internal speed setting bushing of the new PGG governor was replaced
with a 15-second ramp bushing.

(2) The position of the pump discharge valve (AF3872) was changed from normally
cpen to normally closed.

(3) The logic of the steam supply valves (MS106A and MS107A) was changed so
that they will no longer open simultaneously with valve MS106 and MS107.
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2.14 High Pressure Coolant Injection Turbine Reversing Chamber
Problems

Duane Arnold; Docket 50-331; LER 85-07; Genera! Electric BWR

During disassembly of the high pressure coclant injection (HPCI) turbine for
overhaul and inspection on February 21, 1985, while in a refuel outage, damage
and missing parts were noted in several of the ten steam reversing chambers
which serve to redirect steam back into the turbine blades follewing its ini-
tial injection. The turbine is a Terry Corporation (T147) Type CS. Three of
the chambers (#4, 5, and 9) had cracks, with one of these (#5) having a piece
of approximately 1.5 square inches missina out of its vane. A fourth chamber
(#7) had a linear indication. Two reversing chamber mounting bolts were miss-
ino on chamber #4, and three were missing on chamber #5. On six of the ten
reversing chambers (#3, 4, 5, 6, 7, and 8), locking tabs for one or more of the
mounting bolts were missing or found cracked and/or eroded. Cracking of the
reversing chambers has been discovered in the HPCI turbine during previous re-
fueling outages. During the last outage (1983) all ten reversing chambers were
replaced with new chambers which had passed a radiographic examination.

The reversinag chambers which were found with cracks or indications are four of
five which receive inlet steam at turbine full load. Historically, these five
reversing chamber locations have experienced cracking problems. Tke cause of
this cracking is believed to be pressure pulsing fatigue and thermal fatigue
from the cyclic duty experienced by the HPCI turbine. Metallurgical properties
of the reversing chambers are also a factor.

Between each outage, the HPCI system has performed satisfactorily, with no
system operability degradation noted as a result of cracked chambers or bolt
ard locking tab problems. As indicated by operating experience at the plant,
and in the opinion of the manufacturer, cracks in reversinc chambers or small
pieces breaking out nf the chambers will not affect the ability of the HPCI
system to perform its design “nction. As a corrective measure, inservice and
warehouse stock reversing chambers will continue to be liquid-penetrant and
radiograph-tested prior to installation in the turbine. The location and
history of each reversing chamber within the turbine will be noted, and the
turbines will be internallyv inspected at the next refuel outage to determine
their status. Engineering review of reversinag chamber problems is continuing.

The missing reversing chamber mounting bolts and the missing, cracked and eroded
bolt Tocking tabs discovered during the turbine inspection are not believed to
be a cause of, or a direct result of, the cracked reversing chambers. Each
locking tab secures three bolts. The cause of the locking tab failure appears
to be steam flow across an unsupported span between the bolts., Failure of a
Tocking tab allows bolts to loosen and work their way out. Broken bolts have
been found during past inspections. As indicated by plant operating experi-
ence, these probiems do not affect the ability of the HPCI system to perform
its design function. Previous analysis by General Electric has indicated loose
parts from the HPCI turbine will not enter the reactor vessel. A design modi-
ficatior consisting of individual locking tabs for each bolt, with no unsup