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Report No.: 50-293/88-27

Licensee: Boston Edison Company
800 Boylston Street
Boston, Massachusetts 02199

Facility: Pilgrim Nuclear Power Station

Location: Plymouth, Massachusetts

Dates: July 18, 1988 - August 28, 1933

Inspectors: C. Warren, Senior Resident Inspector
J. Lyash, Resident Inspector
T. Kim, Resident Inspector,

C. Carpenter, Resident Inspector (Yankee Rowe Facility)
M. Evans, Operations Engineer
J. Kauener, Project Engineer
M. Kohl, Reactor Engineer
E. Trottier, Reactor Engineer, NRR

A.RandyBl[oggh, Chief Md8I -(Approved By:
Date

Reactor Projects Section No. 3B
Division of Reactor Projects

Areas Inspected: Routine resident inspection of licensee action on previous
inspection findings, plant operations, radiation prouction, physical security,
plant events, maintenance, surveillance, and outage activities. In addition,
the status of the licensee's power ascension test program was reviewed.
Principal licensee management representatives contacted are listed in Attach-
ment I to this report.

Results:

Unresolved Item: The licensee identified an incorrectly installed valve yoke
cTarp on thT"B" core spray full flow test return line isolation valve. The
licensee's corrective actions, including inspection of the yoke clamps on
similar safety-related valves, will be reviewed in a future inspection (Section
3.b, UNR 83-27-01).
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1.0 Summary of Faciljty Activities

The plant has been shut down for maintenance and to make program improve-
ments since April 12, 1986. The reactor core was completely defueled on
February 13, 1987 to facilitate extensive maintenance and modification of
plant equipment. The licensee completed fuel reload on October 14, 1987.
Reinstallation of the reactor vessel internal components and the vessel
head was followed by completion of the reactor vessel hydrostatic test
The primary containment integrated leak rate test was also completed
during the week of December 21, 1987.

During this report period, the NRC conducted the Integrated Assessment
Team Inspection (IATI) on August 8 through August 24, 1938 to determine
the readiness of licensee management, staff, and programs to support
power operation at the facility. The fif teen member team was composed
of both NRC Region I and the Office of Nuclear Reactor Regulation (NRR)
personnel, as well as two observers from the Commonwealth of
Massachusetts. The results of the IATI are documented in Inspection
Report 50-293/88-21.

Jn August 24, 1988, Mr. William T. Russell, Region I Administrator, was
onsite and attended the exit interview for the IATI. A Systematic Assess-
ment of Licensee Performance (SALP) management meeting for the Pilgrim
facility was held on August 25, 1988, in Plymouth, Massachusetts to
discuss the results of SALP Board Report number 50-293/87-99. On

*

August 26, 1938, the NRC Advisory Committee on Reactor Safeguards con-
ducted a publicly held subcommittee meeting on Pilgrim at the Plymouth
Memorial Hall in Plymouth, Massachusetts.

2.0 Followup on Previous Inspection Findings
_

Violatiuns

(Closed) Violation (87-16-01), Failure to Perform Fire Protection System
Surveillances. During inspection W~f93787 f6 the inspector ident1Hed
four instances of failure to properly implement surveillances of fire
protection equipment. In three cases the individuals performing the
surveillance indicated that equipment conditions were acceptable when in
fact outstanding maintenance requests documented unacceptable conditions.
Calculations performed during the fourth surveillance were improperly
completed.

In response to the violation ther licensee's Operations Section Manager
issued a department memo describing the incidents and providing additional
guidance on the conduct of fire protection surveillances. The contents of
this memorandum were discussed onshift with operations personnel by
licensee management. The licensee also revised the format and content of
the surveillance proceJures to eliminate confusion regarding their intent.
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The inspector reviewed the revised procedures and the operations depart-
ment memorandum, and discussed these items with a sample of operators.
Several recently completed surveillances were reviewed. The inspector
found the results to be accurate and acceptable. During this review the
inspector noted that Surveillance Procedure 2.1.12, "Daily Diesel Gener-
ator Surveillance," Step 62, states that to verify emergency diesel
generator room fire suppression system heat trace operability, check the
local temperature indicator or the local power available light. The
inspector questioned the acceptability of checking only the light in that
it is not a true indication of heat trace operability. In response the
licensee initiated a procedure change to require verification of both the
temperature indicator and the light. The inspector also noted that during
a check of heat trace operability performed in response to the violation,
discrepancies with circuit drawing E697 were noted. The inspector ques-
tioned the current adequacy of the drawing. The licensee subsequently
initiated an Engineering Service Request to verify the drawing accuracy.
Since issuance of the violation, the resident inspectors have routinely
evaluated fire protection equipment status and surveillance testing with
no additional problems noted. The inspector had no further questions.

(C_1_osed) Violation (87-45-02 Mail.ure. to Properly _Impi e_mant_0C_Reckpt
Requirements. Unresolved item 87-34-02 was opened when it was noted that
the licensee had installed three nonconforming drywell spray nozzles (out
of 220). The licensee purchased the nozzles as non "Q" and upgraded them
to "Q" status using their Commercial Quality Item (CQI) procurement
process. Further inspection rt ealed that only 32 of the 220 drywell
nozzles had undergone receipt inspection, while the licensee's Quality*

Assurance Manual requires 100*o receipt inspection. This incident was
caused by the lack of clear guidance for performing receipt inspections,
and by differences between licensee and contractor (Bechtel) QC programs.
In reviesing the licensee's c~ ective actions, the inspector noted that
while corrective actions wert arsued, the root cause was not established
by the licensee until prompted by the inspector. Violation 87-45-02 was
subsequently issued because the licensee had not identified the 100*4
receipt inspection requirement specified for all CQI that are to be
upgraded to "Q" status.

Subsequent to the three nonconforming nozzles being replaced, the licensee
issued a memorandum to their contractor (Bechtel Construction, Inc.) that
more clearly specified receipt inspection requirements for commercial
quality items. On a more permanent basis, Bechtel was requested to revise
their Quality Control Instruction Manual to ensure that 100'. receipt
inspection is performed for CQI items, in addition several Bechtel
administrative procedures were changed to improve instructions regarding
receipt inspection requirements for ccm ercial quality items. The inspec-
tor reviewed these procedures and found them to be adequate and to unam-
biguously require 100*. receipt inspection of a CQI. Licensee procedures

changed as a result of this incident include Revision 8 to CQ1 7.01,
Receipt Inspection, which also requires 100' receipt inspection of CQIs
unless otherwise specified in writing. W;th these procedures in effect,
it appears the licensee has taken adequate corrective action.
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The licensee undertook an investigation to establish the proper disposit-
ion all CQI purchases received on site since inception of the CQI program
in 1984. It was found that there were 487 CQI purchases that required
review to determine proper disposition. The receipt ir,spection fcrm for
each of these 487 was reviewed to ensure that an appropriate sampling plan
and acceptance criteria had been specified. A written technical justifi-2

] cation was prepared for each CQI to document acceptabh results of this
; review. The inspector found that the licensee has taken adequate correc-

tive actions to preclude recurrence. Further, the licensee has reviewed
and verified the acceptable resolution of all CQls since the CQI program
began in 1984.

Unresolved Items

(Closed) Unresolved Item L_ack of Adequate Des _i,qr Analysis forl

[$placementofValve23D1_(85-30-10),
<

Re -74. A $afet D ystem Functiunal Inspectioni
_

571) conducted at Pilgrim (50-293/85-30) identified that the design1

analysis perforced when the HPCI turbine exhaust stop check valve was
replaced, was inadequate. The new valve had a disc lift pressure about

. three times higher than that of the original valve. The higher lift
! pressure appeared to reduce the abilt cy of the installed vacuum breaker
i to function. No 10CFR50.59 safety review was onducted as a part of tne

design process, because this modification was characterized as an ungrade.i

Subsequent to the SSFI a plant modification (PDC 85-59) was designed and
installed. This rrodi fi ca ti on added piping and an increased capacity
vacuum breaker between the HPCI turbine exhaust pipe and the torus. The
connection of the new vacuum breaker line is downstream of check valve,

1 2301-74 at a high point in the HPCI exhaust piping just before it enters
thy torus. Because of the new location of the vacuum breaker the in-
creased lift pressure of valve 2D1-74 will have no impact on the proper,

| operation of the HPCI exhaust line vacuum breaker. Additionally, the
! licensee has performed an analysis whici shows that although the increased

lift pressure of the new valve (2301-74) does increase the HPCI turbine
j backpressure, it is within the manufacturers limits. The inspector had no
! furthe questions.

Ana]ysis in $upportJ Fi_em(85-30-11),iiilation from the I6IfEea't Ixchangjr.(Closed) Unresolved Item -
Failure to Perform Adequate vesijn

ovall f ln -

|
Plant Design Change 8 675 was reviewed by the NRC Safety System Functional

i Inspection (SSFI) team. The purpose of this modification was to remove

i insulation from the Residual Heat Removal (RHR) system he t exchanger to
j facilitate inspection. The review identified a number of deficiencies in

the calculations which could affect the results and thereby render the,

! conclusions concerning the removal of the insulation questionable. A

j concern was raised that the calculation did not adequately demonstrate
q that the capacity of the safety-related heating, ventilating and air
i conditioning equipment in the RHR equipment rooms was sufficient to
! maintain design temperatures.
I

i

!

!
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Calculation M-518-1, Revision 0, August 19, 1986 was prepared in response
to this SSFI concern. The new calculation, which was reviewed by the
inspector, addresses the NRC SSFI comments as follows:

The new calculation now references the original calculation for RHR-

compartment cooling, and all significant heat loads including piping
and electrical were considered.

An average shell temperature for shutdown cooling from the manufac--

turers heat exchanger data sheet was used.

The cooling coil specification / data sheet identifies the 115 degrees-

F design temperature and is referenced.

Actual motor ef ficiencies were used.-

The calculation shows that removal of the insulation will result in a
temperature increase of less than 1 degree F in the area, and for normal
operation the temperature will be within the 115 degrees F design. The
inspector had no further questions.

(Closed) Unresolved item (86-34-02), Evaluate the Quality Designation of
the Refueling Bridge Interlocks. During inspection 50-293/86-34 the
inspector questioned the licensee's decision to classify the reactor
refueling bridge refueling interlocks as a non quality (Q) item. The
inspector collected information concerning the refueling interlocks design
basis, and forwarded the information to the NRC Of fice of Nuclear Reactor'

Regulation (NRR) for technical review. NRR subsequently completed this
technical review and concluded that classification of the interlocks as
non-Q was acceptable. This conclusion is documented in a NRR evaluation
dated June 25, 1937. The inspector also noted that the licensee has
designated the refueling bridge as a "Management Q" item as defined by the
Boston Edison Quality Assurance Manual. This designation requires that
quality verification measures be applied to design changes, maintenance
and surveillance affecting the components.

(Closed) Unresolved Item (87-45-01), Control of Drawings. During this
inspection the adequacy of corrective actions implemented in response to

~

deficiencies identified in the Cocument Control program at Pilgrim were
reviewed. The inspector verified that licensee corrective actions to
Quality Assurance Deficiency Report (DR) 1700 have been effectively
irplemented by the licensee, condurted an interview with a Pilgrim Occu-
ment Control Clert (PDCC), and reviewed the current instructions on the
use of the aperture card file in the Document Control Center, it was
noted that the PDCC had been trained to disregard annotated messages on
aperature cards and to use the ccmputer (BOS-SEEK) data base for current



. ...

5

messages. In addition, apprpriate caution notes were prominently posted
on the Aperature Card File. The inspector also noted that Records Manage-
ment Group Work Instruction Number 2.32, "Verification of PDC /FRN Annota-
tions", contains paragraphs that require plant design change packages
(PDC) and field revision notices (FRNs) be checked to verify outstanding
messages in the SEEK database. Although the work instructions specify a
minimum sample size, the inspector learned that as a practice, all draw-
ings in every PDC /FRN are checked for correct messages. To reinforce
this, Work Instruction Number 1.04 requires documented training of all
records management division personnel in the performance of their assigned
tasks. The inspector noted that both the DCC supervisor and DCC clerk
have received this training.

The inspector reviewed all open PDC cackages for 1988 and found widence
of complete review by Document Control. In addition, the inspector
pe. 'ormed a re-insptction of controlled drawing stick files in the plant.
Th.rty-six drawings were checked, with a total of 93 messages. The
drawings and messages were compared against a current CD/CDA drawing
run-off. All messages and drawing revision numbers were in agreement
between the computer printout and each drawing in the stick file. The
inspector found that the licensee has taken adequate corrective action to
preclude recurrence of the deficiencies noted in OR 1700 and unresolved
item 87-45-01.

(Update) Unresolved item [87-45-041, Use of Accendix G to the FSAR to
Support Dearees of System Ojerability. Inspection Report 10-293/s7-45,
Section 4 described the licensee's intended use of Ap'pendix G of the-

Final Safety Analysis Report (FSAR) to declare the Standby Gas Treatrent
System (SBGTS) operable for fuel load operations only (conditionally
operable). This interpretation took into account plant conditions at
that time and concluded that the SB3TS was capable of performing its
design functions for the existing plant conditions. The inspectors
questioned the licensee on the practice of using Appendix G in this
manner. The licensee subsequently agreed to make SSGTS fully operable for
all modes of plant operations prior to the start of refueling, and suspend
use of Appendix G in this application pending further NRC review.

Discussions between the inspector and the licensee's Nuclear Engineering
Department Manager have confirmed the licensee's comitment not to use
Appendix G in the determination of conditional system operability when
making plant changes to a more restrictive mode. This item will remain
open pending additional inspector review of the use and applicability of
FSAR Appendix G.
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(Update) Unresolved item (89f'7-021,_ Inadequate Post Work Testing of E-203 :
Work, inspection Report 51f-h3/83-07, Section 4.f, describes the licen- |
see's ongoing effort to replace or repair numerous deficiencies in plant
electrical systems. The project is now essentially complete and the
licensee has conducted satisfactory retests on 46 percent of the circuitry
involved. The inspector will review the licensee's decision regarding the ,

need to perform additional testing during a future inspection.

(Closed) Unresolved Item _(88-07-03), Inadequate Station Overtime Control.
~

Inspection Report'T090/S$;07, Section~$,0, detailed weaknesses in the i.

licensee's program to control overtime use by station personnel. The .

inspector reviewed the licensee's recently issued procedure for control
of overtime and found that the procedure meets the recommendations of .

Generic l.etters 82-12 and 83-14. The inspector identified a weakness in !
j the procedure in that it exempted personnel who work on site for less I

i than thirty cays. The licensee was made aware of this weakness and has
committed to apply the procedural requirements to all per!,ons involved in
safety-related work regardless of the length of stay on site.

,

:
Implementation of overtime controls has been observed in all functional '

areas. The use of overtime is now being controlled in a uniform manner
throughout the organization. Satisfactory implementation was also con-

; firmed during the Integrated Assessment Team inspection. Based on reviews
; of licensee records, documented correspondence and interviews with licen-
j see personnel, the inspector concluded that the current overtime control '

program at Pilgrim station is satisfactory. ;

j (Update) Unresolved _It_em_(83-ll-02)1 Human Factors - Related Problems with {

; Emercency Operating procedures _(EOPland Their Sate _lTite Procedures. (
; During inspection 50-293/88-11 problems with E0P satellite procedures
j were identified such as a lack of clarity, consistency and attention to

: detail. Typical examples were dif ferences between labeling as presented
{ in the procedure and as actually appearing on control room panels, unclear
| directions presented to operators and the l or.a t i o ri , availability and

i control of tools or eauipment specified in procedures. Although the
j procedures had been issued prior to the inspector's review, the licensee

stated that the final walkthrough of each procedure was not yet completed.
3

! Accordingly, this was iaentified as an unresolved item pending completion
j of the licensee's validation effort.
.|

During the current period the inspector selected Procedure 5.3.21 "By-
,

! pas;ing Selected Interlocks", Revision 6, as a representative example

j of a procedure to be used with E0P. It was noted th)t panel and terminal
strips were adequately marked and labeled. The inspector also noted that,

although emergency lighting might not be sufficient to accomplish jumper-
ing of connections deep in the back of several panels, procedure step B.1
ident {fies the location of a tool box (including flashlights) expressly
provided for this purpose. The tool box was inspected and found to be in
good order and well controlled by the Watch Engineer.
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| A second procedure selected for review was Procedure 2.2.25, "Fire Water
Supply Sy s tem'' , Revisison 9. The inspector noted that the procedure
identifies valve MOV 3479 as "High Pressure Feed.<a te r Heater Train A
Downstream Block Valve", while the valve switchplate reads "Train A HP
HTr Downstream Block Valve." Further inspection found an inconsistency
in the way the satellite procedures were reviewed and validated / verified.
Attachment A to Procedure 1.3.4-15, Revision 0, is the common validation /
verification checklist used when reviewing satellite procedures. Step 17
states, "Are equipment numbers and nomenclature used in the procedure
identical to those which are displayed on the equipment?" A review of the
completed checklist for this procedure found the reviewer's initials in
the "Yes" column. The licensee investigated this issue and found a
differe. ice of opinion as to the intent of "identical" in the validation /
verification checklist. While licensee management intended identica* to
mean verbatim, the operators / technical persons completing the checklist
interpreted "Identical" to mean close enough so that there would be little
chance of mis-opera +1on.

As a result of this finding, the licensee undertook a review of all
satellite procedures to assure that "equipment numbers and nomenclature"
were identical between procedures and switchplates. Twenty-eight proced-
ures were found to require minor typographical or editorial changes.
These procedures are being corrected and will be reissued during August,
1983. The balance of the satellite procedures having differences between
switchplate and procedure description (41) do not warrant change because
the valves in question are major, f ront panel, remote-manual valves most
of ten identified by operators using their valve number only. Since valve
number is the key identifier and is used most o' ten in describing these
valves, any changes could introduce unwanted uncertainty in operator
actions. This item will remain open pending completion of licensee
actions and additional review by the inspector.

Inspector Follow Items

(Closedl Insp_ector Followup Item _(84-03-05), Review the Li_censee's CRD
R_ebuild Work Records. During 1934 the inspector questioned the adequacy
of licensee control rod drive mechanism (CROM) rebuild records. Checklists
used for two CRDMs did not include all required signatures. An extensive
CRDM rebuild program was conducted during refueling outage (RFO) 6. The
inspector noted that subsequently the required CROM scran timing and
friction testing were successfully conducted. The licensee maintaired the
unit in operation for about 15 months without significant CRCM problems.
Based on this operating experience and successful testing, the adequacy of
rebuild activities during RF0 6 appear adequate. The resident inspectors
have observed CRCM overhauls during the current refueling outage and noted
that they were effectively controlled.
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.(ClosedlinspectorFollowupItem(85-30-15). Inconsistencies in the MOV
Thermal Overload Heater Selection Criteria. A Safety System Functional
Inspection (SSFI) conducted at Pilgrim Station (50-293/85-30) identified

| that the licensee had not established a criteria for selection of overload
i heater elements for motor operated valves (MOV). This resulted in over-
' load heaters being selected with a range of protection from 78'o to 193's of

motor full load current for identical motors, Althotgh overload heaters
for MOV's are only used for alarm purposes, this condition could result in
motor damage going undetected. Subsequent to the SSFI a licensee study
was conducted which resulted in calculations (PS-38) which established

*
j over,oad heater selection criteria, and the required size for each motor,

Approximately ten motor overload heaters have been changed, to comply withd

the sizes specified in PS-38. The inspector reviewed calculation PS-38 in"

| detail and it appears to be consistant with established MOV manufacturer
j and IEEE criteria. The inspector had no further questions.
,

(Closed) Insgector Followup _ Item (86-06-06L_ Review the Cause and
r Corrective Actions Associated with RCl'Clesidual Flow Indication. During

the conduct of the reactor core isolating cooling (RCIC) pump operability
tests conducted in February and March of 1986 an anomolous condition was
observed by the NRC inspectors. An intermittent condition resulted in ai

residual flow indication of approximately 50 GPM, on the flow indicating
controller, af ter the cperability test. The flow transmitter (FT 1360-4)
that feeds the flow indicating controller (FIC 1340-1) wau functionally

| tested, and the residual flow indic5 tion was duplicated during a RCIC
flow test. Root cause analysis conducted by the licensee, has determined
that the cause of the anomalous indication was due to draining of the

] flow transmitter reference legs during removal and installation of the
flow orifice. Pilgrim Nuclear Power Station Procedure 3.5.5.3, "RCIC Ficwi

t Rate Test at f 150 PSIG," has been revised to require I&C to backfill the
flow transmitter after completion of the test. The backfill method proved
successful on 3 subsequent runs of the RCIC system. The inspector had no
further questions.

;

(Closed) Inspector Followup _ Item (86-38-0j) Licensee to Take Action to
; Assure That at Least One Individual on Each Shift Coul d Operate the Fire

~

j Truck. The inspector noted that the licensee had no formal, routine
training prngram on the station fire truck, and that the on-shift fire

i brigade leader had ni, operated the truck pumping unit in several years
| and could not operate it during the demonstration. The licensee has
, developed a training module on the fire truck, including a practical

{ demonstration. Additionally, training has been provided to operations
I personnel on the use of the fire truck; the licens t intends to provide

I this training on an annual basis. The inspector had no further questions.

I

l
:

4

1

i

!

!
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3.0 Routine periodic Inspections

The inspectors routinely toured the facility during normal and backshift
hours to assess general plant and equipment conditions, housekeeping, and
adherence to fire protection, security and radiological control measures.
Inspections were conducted on weekends on July 24, 31, and on August 27,
1988 for 8 hours. In addition, substantial backshif t and weekend inspec-
tions were conducted during the period as part of the Integrated Assess-
ment Team Inspection. Ongoing work activities were monitored to verify
that they were being conducted in accordance with approved administrative
and technical procedures, and that proper communications with the control
room staff had been established. The inspector observed valve, instrument
and electrical equipment lineups in the field to ensure that they were
consistent with system operability requirements and operating procedures.

'

During tours of the control room the inspectors verified proper staffing,
access control and operator attentiveness. Adherence to procedures and
limiting conditions for operations were evaluated. The inspectors exam-
ined equipment lineup and operability, instrument traces and status of
control room annunciators. Various control room logs and other availoole
licensee documentation were reviews).

The inspector observed and reviewed outage, maintenance and problem
investigation activities to verify compliance with regulations, proced-
ures, codes and standards. Involvement of QA/QC, safety tag use, person-
nel qualifications, fire protection precautions, retest requirements, and
reportability were a3sessed.

The inspector observed surveillance and post work tests to verify perform-,

ance in accordance with approved procedures and LCO's, collection of valid
test results, removal and restoration of equipment, and deficiency review
and resolution.

Radiological controls were observed on a routine basis during the report-
ing period. Standard industry radiological work practices, conformance to
radiological control procedures and 10 CFR Part 20 requirements were
observed. Inas,endent surveys of radiological boundaries and random
surveys of nonradiological points throughout the facility were taken by
the inspector.

Checks were made to determine whether security conditions met regulatory
requirements, the physical security plan, and approved procedures. Those
checks included security staffing, protected and vital area barriers,
perronnel identification, access control, badging, and compensatory
measures when required.

b

i.- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _
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I a. System Alignment Inspection

On August 3,1988, the inspector walked down portions of "A" and "B" !

residual heat removal system to confirm that system lineup procedures
match plant drawings and the as-built configuration. This walkdown t

1 was also conducted to identi fy equipment conditions that might
| degrade performance, to determine that instrumentation is calibrated
1 and functioning, and to verify that breakers and valves are properly

positioned and locked as appropriate. No discrepancies were identi-
' fied by the inspector. ;

b, plant Maintenance and Outage Activities [

Rotation of the Yoke on Core Spray MD-1400-49 Valve Body ;

On August 16, 19SS, licensee identified during a system walbdown
that the yoke of the "B" core spray valve full flow test return line

isolation valve (MO-1400-4B) h. rotated out of the correct orienta-
tion. Valve MO-1400-4B is a motor operated gate valve. The yoke is
held to the valve body by a yoke clamp which was found to be in-

Istalled incorrectly. The licensee's investigation determined that4

.
an inadequate procedure and maintenance personnel error during valve

j maintenance in August, 1987 had contributed to the discrepancy.

TF, inspector reviewed the maintenance request package and the
quality control (QC) inspection report associated with the valve
maintenance in August, 1987. It ar' ears that the yoke clamp was*

,

; installed incorrectly due to the symmetrical appearance of the yoke
j clamp and lack of match marking during disassembly. The licensee
! took immediate action to correctly reinstall the yoke clamp. At *.he
i close of this inspection, a separate maintenance request (MR), MR
j BS-14-48, was initiated to inspect "A" core spray test return line

isolation valve MO-1400-4A. An inspection of simila- safety-related
valves is in progress to verify the proper orientation of thc ylke

j clamp. The licensee also initiated a revision to maintenanze proced-
ure 3.M.4-10, "Valve Maintenance", which will require match marking
and labeling valve components during disassembly and verifying the

i same upon reassembly. This item will remain unresolved pending
j further review (88-27-02).
I

| ppdate_on Repair of Two Residua,1 Heat Removal Syltem_Vai e Yokesv

On June 7,1935, the licensee discovered cracking in a motor operated
valve (MOV) yoke in the Residual Heat Removal System (RHR). The RHR
system consists of two redundant loops with two pumps per loop.

; During operation of the Low Pressure Cooland Injection (LPCI) mode of
the RHR system each loop injects to the reactor vessel tnrough a
single line at the reactor recirculation system. In addition to
serving as LPCI injection paths the two lines sern os flow paths for

- ._ -. - - _ = _ _ _ -
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shutdown cooling return. Each injection line contains a motor
operated globe valve, a motor operated gate valve and a check valve
in series. While attempting to remove the "B" loop of shutdown
cooling from service the licensee was unable to secure flew when the
globe valve, MOV 1001-288, was closed. Followup inspections by the
operations staff identified that the yoke had cracked about 270
degrees around at a weld between the lower yoke section and the motor
actuator mounting plate. Subsequent inspection of the counterpart
valve in the "A" RHR loop, MOV 1001-23A, identified indications of
cracking in the lower portion of the yoke, just below the location of
the crack in the MOV 1001-28B yoke. The motor operators for the two
valves are Limitorque SMS-5 actuators mounted to uniquely modified
yokes. No other SMS-5 actuators or similar yoke designs exist at
Pilgrim.

The material analysis conducted by the Massachusetts Institute of
Technology (MIT) on the damaged valve yoke from MOV-1001-288 revealed
that the failure point on the yoke was at a weld located on the upper
portion of the yoke near where it is mounted to the velve operator.
Analysis of the weld revealed a lack of fusion of the weld to the
base metal of the yoke. In addition, analysis of thw force exerted
on the yok6 by the valve operator revealed that the yoke experienced
a significantly higher stress value during operation than had been
originally expected by the designers. The combination of these two
factors led to the failure of the valve yoke at the point noted.

The licensee has since modified the design of the yokes to signifi-*

cantly increase their strength. These changes include shortening the
neck of the yoke and redesigning the yoke weld which had previously
failed, thereby reducing the stress level experienced at that point.
The licensee also inspected and reassembled the valve operators and
adjusted the torque switch settings on the MOV to reduce the maximum
stress experienced by the valve during cycling. At the close of the
inspection, the licensee was in the process of conducting post-main-
tenance testing on the valves and MOVATS testing on the valve opera-
tors. This item remains unresolved (UNR 88-25-01) pending review of
the test results, the MIT failure analysis report, the design
changes to the yoke and licensee evaluation of the f ailure contribu-
tors for applicability to other valves,

c. Mysical Security

On August 16,193S, the ensite security contractor for the Pilgrim
Nuclear Poner Station was changed f rom the Globe Security Systems to
the Wackenhut Corporation. Licensee planning for the transition and
the effectiveness of licensee management's control during the tran-
sition was reviewed by a safeguards specialist inspector during
the Integrated Assessment Team Inspection. It was determired that
the change in the contract security force was accomplished without
any compromise of security and with minimal disruption to security
operations. Details of the inspector's assessment are described in
inspection report 50-293/SS-21.

i

_ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _
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4.0 Review of plant Events

The inspectors followed up on events occurring during the period to
determine if licensee response was thorough and effective. Independent
reviews of the events were conducted to verify the accuracy and complete-
ness of licensee information.

:
'

a. Deficient Solenoid Valves Installed in Safety Systems

j On July 19,1988, licensee engineering personnel concluded that
solenoid valves installed in four applications at the Pilgrim station
were not adequate to perform their intended function. NRC Informa-
tion Notice (IN) 83-24, "Failures of Air Operated Valves Affecting
Safety-Related Systems," describes pot ential problems with various
types of air operated valves. During their review of IN 88-24, the
licensee identified four applications in which the maximum differen-,

tial operating pressure of the solenoid valves was was not adequate4
' for the application. The station instrument air system normally
I operates at about 110 psig. The air supply pressure to the solenoid
] valves in question is controlled by a non-safety related pressure
j regulator. Failure of the pressure regulator would subject the
i solenoid valves to a differential pressure of 110 psid. The maximum
; dif ferential pressure rating of the solenoid valves is 40 psid. The
j excessive pressure differential could prohibit the valve from
I operating,

Two of the deficient solenoid valves are installed in the Controld *

Room High Ef ficiency Air Filtration System and one is installed in

.
the Standby Gas Treatment System for damper control. The remaining

i solenoid valve provides motive air to the inboard containF , isola-
j tion valve on a reactor water sample line. The licensee soiormed the
: NRC via ENS of the problem. A plant design change (PDC) has been
I initiated to replace the valves with qualified components. This PDC
l is scheduled for implementation prior to restart.

$ b. A Small Fire Inside the Protected Area

On August 2,1988, a small fire occurred inside ti a protected area,
i Repairs to the permanent sodium hypochlorite storage tank located in
j the intake structure were ongoing. As part of these repairs, SeV4ral
] bolts were being removed using a torch. At 3:25 p.m. , the assigned
' fire watch observed smoke escaping from beneath fire retardant cloth
{ which had been installed to support the repair work. The room was
; evacuated, the onsite fire brigade assembled, and the fire was
j extinguished a brief time later. In accordance with the licensee
j procedures, the Plymouth Fire Department was notified; however, their
| assistance was not required. Two fire trucks arrived onsite at about
j 3:50 p.m., af ter the fire had been declared out. The fire occurred
! in a building outside the radiologically controlled area of the
i plant. Consequently, there were no radiation or radioactive contam-
I ination hazards involved. The licensee notified the NRC via ENS of
] the incident at 5:30 p.m. on August 2, 1953.
j

|
- _ . - - - -
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5.0 Power Ascension Test Program (PATP)

The inspector reviewed the current status of the licensee's Power
Ascension Test Program. In addition, specific issues identified during
the Management Meeting on April 8,1988 were reviewed and are discussed |
below, '

Power Ascension Program Startup Test Review-

The inspector reviewed the licensee's Draft Initial Report regarding
their Power Ascension Program Startup Test Review during inspection
50-293/88-14. The licensee's final report "Independent Review of
the Adequacy of Power Ascension Program Testing," dated June 1988
was reviewed and discussed with licensee representatives during this
inspection. The inspector found the licensee's analysis of the
affect of plant modifications on the cynamic response of the plant
to be acceptable. However, the inspector was concerned regarding
the deficiencies identified during this review in the post- modifica-
tion testing for several plant design changes (PDC) including changes
to SBGTS and ADS Logic (PDC's 86-70 and 86-73). The licensee stated
that two PCAQs (Potential Conditions Affecting Quality) have been
issued to Engineering and Modification Management specifically
addressing the reasons for the discrepancies in testing. Resolution
of the PCAQs will be reviewed in a future resident inspection.

Rosemount Transmitters-

.

The inspector reviewed BEco Letter #S8-117, dated August 4,1988,
regarding Rosemount transmitter "ringing". This letter was in
response to NRC questions regarding potential "ringing" associated
with Rosemount transmitters and the need to instrument the level
transmitters during the PATP to adequately detect "ringing" problems.
The licensee states that the Nuclear Engineering Department performed
an evaluation of the Rosemount transmitters installed at Ptigrim and
has concluded that Pilgrim's applications are not susceptible to a
significant "ringing" problem. In regards to instrumenting the
transmitters during the PATP, the licensee states that monitoring
will be performed during the PATP if the EPIC system is operational,
otherwise it will be performed during power operations following the
PATP. Following discussion with licensee representatives regarding
their response, it was determined that further NRC:RI review of the
justification would be required to adequately resolve this issue.
Subsequent to the end of the inspection period, this issue was
resolved in a Management Meeting on August 31, 19BS, as documented
in a letter f rom Mr. T. T. Martin (NRC: Region I) to Mr. R. G. Bird
(BECo), dated September 7, 1933.
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Overall PATP i-

;
'

The inspector discussed the status of the overall PATP with the
Assistant Startup Test Manager. The inspector reviewed the latest

,

approved revisions of the licensee's PATP procedures and verified t

that previous NRC comments were incorporated. In addition the
inspector reviewed Station Instruction SI-SG.1025 "Independent
Review of Test Results," dated June 15, 1988 which details the
independent review process to be used during the PATP. The inspector
questioned the Assistant Startup Manager regarding the specific
responsibilities of the Systems Engineering Division Manager and the
Startup Test Manager during the independent review process. The
Assistant Startup Manager stated that he would revise the Station
Instruction to further detail their responsibilities. He also
indicated that he is currently in the process of assigning system
engineers to perform the individual review function for each power
ascension test.

Findings-

No unacceptable conditions were identified. Items requiring further
followup, identified during the Management Meeting of April 8,1983,
have been resolved.

6.0 Management Meetings

At periodic intervals during the course of the inspection period, meetings
were held with senior facility management to discuss the inspection scope
and preliminary findings of the inspectors. A final ir.spection exit
interview was conducted on September 6, IfSS. No written material was
given to the licensee that was not previously available to the public.

< final exit meeting for the Integrated Assessment Team Inspection (IATI)
50-293/88-21 was held onsite on August 24, 1988 to discuss the findings
with the licensee senior manage ent.

On August 25, 1938, a Systematic Assessment of Licensee Performance (SALP)
management meeting was held in Plymouth, Massachusetts, The meeting was
open to the public and re!.ul t s of the SALP 50-293/87-99 covering the
period of February 1, ICS7 to May 15,198B were "scussed.

NRO staf f members f rcm Region I and NRR attended a snsee briefing oni

Aupust 17, 1998, to discuss the results of risk assesst 't studies con-
ducted at Pilgrim Station. A handout was presented by the licensee and is
attached to this report (Attachment 2).
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Attachment I to Inspection Report 50-293/83-27

Persons Contacted

R. Bird, Senior Vice President - Nuclear
* K. Highft11, Station Director

R. Anderson, Plant Manager
E. Kraft, Plant Support Department Manager
A. Morist, Acting Planning and Outage Department Manager
0. Swanson, Nuclear Engineering Department Manager
J. Alexander, Plant Operations Section Manager
J. Jens, Radiological Section Manageri

J. Seery, Technical Section Manager
R. Sherry, Maintenance Section Manager
P. Mastrangelo, Chief Operating Engineer
D. Long, Security Section Manager
W. Clancy, Systems Engineering Division Manager
F. Wozniak, Fire Protection Division Manager

* Senior licensee rep-esentative present at the exit netting.

..

<

. . . . _ _ _ _ .
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9 . ' . - ATTACHMENT 2
i

COMPAR! SON OF PZLGR!M-SPECIFIC PSA & IPE
HITH RESPECT TO CONTAINMENT VENTING

Two quantitative evaluations of the effects of containment venting have'

been performed using Pilgrim-specific modeling.

The Pilgrim interim PSA results were first presented at the Containment
|Performance Workshop in February, 1988. In March, 1988 the results from a

preliminary version of the Pilgrim IPE were presented during an NRC
inspection. This particular IPE Model has been specifically developed for the
purpose of evaluating containment venting in response to requests made by the
Staff in their August 21, 1987 letter to Boston Edison on this subject.

A summary of the results from these two studies follows:

fffguency of Venting

PSA 1.5E-4/Yr.

IPE 2.9E-4/Yr.
.

As noted above, these evaluations yield similar results with respect to
the expected frequency of containment venting. The difference between the two
studies is on the order of a factor of two, which is good agreement between
two probabilistic based studies performed using relatively independent methods,

t

The differences between the two evaluations is a result of independent
modeling assumptions made in each study with respect to the availability of
systems and equipment to remove decay heat front containment and provide core|

| cooling during events in which containment heat removal systems are assumed to
be lost. Some of the more significant assumptions follow.

The following differences tend to increase the likelihood of venting, or
core damage as modeled in the IPE. '

o The availability of RHR is less in the IPE than the PSA as a result
of assumptions associated with instrument and control effects on the '

; suppression pool cooling mode of RHR (LPCI interlocks) and more
i conservative common cause modeling.
I

o The reliability of the containment vent system in the IPE is less '

than the PSA due to human error modeling which incorporated factors
associated with reluctance to vent on the part of the plant staff or,

from authorities outside the plant which are not included in the PSA
models.

The following differences tend to decrease the likelihood of venting, or
core damage as modeled in the IPE.

) o Recovery of systems important to containment heat removal are
; explicitly included in the IPE,

i o The main condenser is assumed not to be available for a wide variety
'

of PSA transients incl.iding loss of feedwater and MSIV closure events.

_ _ _ _ _ _ _ _
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o Use of drytell sprays eith the fire system is considered as a means
of containment pressure control in the Pilgrim IPE.

o The PSA conservatively assumes that on containment failure due to
overpressure, inadequ?.te core cooling occurs. The IPE credits
systems external to the reactor building which would not be subject
to the potentially harsh environment within the reactor building
following containment failure.

The results of both studies indicate that the conditions which may lead to
venting are infrequent (on the order of once in several thousand years of
operation). They both also indicate that initiating the containmont vent
under the explicit conditions specified in the Pilgrim EOPs has relatively
significant beneficial effect on overall core damage probability by minimizing
containment heat removal as a contributor to risk at Pilgrim.

Even considering the modeling differences between the Pilgrim IPE and PSA,
these two evaluations come to the same conclusions with respect to the
likelihood of containment venting and its benefits with respect to preventing
core damage.

|

|

,



l |' l !

.
. ..- :

-
_

._

r r -

Y Y
/ /

t i Rt

n's i
6

T. 5 8 0 00 1
3 . 0 4e V' _

6 7 8c l 5 1r r n t~u _l V f e i

t / / uC 8 8 8 J qg
- - -

_ en .,. f I f 9 f si )H 3 3 nl I - st
. E o r r a.n 9 7 1 I 1 C Y T t

re
V / / t

_ e R R oe s t l B .

_

_ v o n 3 5 n. 0 u1
3i D e . 0 o hf6t V I 0 0 7 ? t

a a -g e
i Fil
t nt r r ri ec Y YM oe / / o

nr 9 6 7 h 6 f

Y f iu - - - - -
y -_

8

H o as f f I I I
I

.

y ne '. ?. R. 5 5 t i
I: I s

I f

S . or S 1 ? 7 T.
i

I .e l r rn CP i t Y t IY e N _
i u b n / /
l q a e 1 7 / 5 a 5 t.

.

-NV e b V - - - - - lo [ L I I t 5 L l_ I r
_ r o 3

P N 5 8 6 7_ 8 --
It I

. . t e5S e I 5 7 1 I t. c1
_ #i c e n .

1l ns s e_ $H es X V re a
R 5 s e eA 1 If pa U 0 l

l l
el Q 8 ) f _V e eN NR eC I 5 I A R r

__
.I

I e t 5M l VF _(
_ I b O t r r _
_ L a 5 n Y Y s -I
_ E T Y e / / s!

R RR m t 1 6 1 6 s 5 a .
_ P UA n n - - -

.

- - l
.

I t i e [ [ F 1 t $ I c -e a V 4 ?. B. 4 41p
1 t . 1 tt

- C5 n 1 1 7 7 7 1 1 n .
. o e-

.E
R C d. I i .

D c
cM a _I

-R y
_ G 1

b(
nl

i i r r s -

P t t Y Y en n / / c_ e e 6 6 6 5 5 n -V V - - - - - e
.E E f E 1 5 t ue o l 3 4 qI 1 -

_
. v y N . e. . r I _

i t 9 7 1 2 I I 4 s
_

.
t i n. n s ol

_ e i_

c. C_ v t r b .

_

__ e n Y a eHRRH -

r b s151/ _

_

e /P u o r r o++*+ _

_ q 4 r Y Y dt E11
_

_
_

f e P t /
/. 3471 -1 s. > 5 6 6_ o S o9 e c - - - - t

( '

g V E 0 f l 1 $ 1y W 7

-
a I l . - 5 s

r n
3

l.
r I

. . 1 I . a.

- e a 9 7 1 7 1 I /
u D s .

_ q n . .

_ e e o r .

i e .e r
o c t h

.

_
s

-
C < p t

r. v r m o
e 8 V i

c. u t5t

g
11 d l

W V i
n 9 s nWI 3

!

_ l

0 P swell 3)
i Ic 1 S I I A n ATVAA l

.5 * b _

_

._ _

.

-
.

:1l| :
-



- - _ _ _ _ - . _ _ - _ - _ _ - .. .. _-. . - - _

.
- - ..

..

...

.

..

PILGRIM STATION PSA TORUS VENTING SEQUENCES
.

.
.

.

.

6

\
m?.=r

(i..r+ )
.. . . . . . ..

CCC1N W1 FA I Y' I kYa=_ = 4 d. -m -- 8C

. = > - ==

.



, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

| ' '
~

PII. GRIM PLANT

CONTAIN!fENT !! EAT REMOVAL SYSTEM RELIAD.1LITY

DIFFERENCES BETWEEN IPE & PSA

1ER ESh

VENT UNAVAILABILITY = 0,1/ DEMAND VENT UNAVAILABILITY = .01/ DEMAND

RifR UNAVAILABILITY = 5.5E-4/ DEMAND RHR UNAVAILABILITY = 1.3E-5/ DEMAND

RECOVERY OF FAILED SYSTEMS NO RECOVERY

EXPLICITLY MODELED

RHR

MAIN CONDENSER

MSIV CLOSURE

SERVICE WATER

MAIN CONDENSER AVAILABLE NO MAIN CONDENSER ASSUMED FOR
AS HEAT SINK IN ALL BUT MSIV CLOSURE

LOSS OF MAIN CONDENSER LOSS OF MAIN CONDENSER
LOSS OF OFPSITE POWER LOSS OF FEEDWATER
LOSS OF INSTRUMENT AIR LOSS OF OFFSITE POWER
STUCK OPEN SAFETY VALVE LOSS OF DC

STUCK OPEN SAFETY VALVE

FIRE SYSTEM ALIGNMdNT TO RPR FIRE SYSTEM NOT USED FOR
ASSUMED TO BE CAPABLE OF CONTAINMENT CONTROL
CONTAINMENT PREisSURE CONTROL

SYSTEMS OUTSIDE REACTOR BUILDING CORE DAMAGE ASSUMED ON
CAPABLE OF MAKEUP TO REACTOR CONTAINMENT FAILURE
(CONDENSATE, FIRE SYSTEM)

FOLLOWING CONTAINMENT FAILURE
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PILGRIM PLANT

CONCLUSIONS OF PSA & IPE CONCERNING

EFFECTIVENESS OF DIRECT TORUS VENT ,

O ESA_RESULTS

-

"RELIABLE TORUS VENTING IS IMPORTANT TO CORE DAMAGE PREVENTION"

REFERENCEt PRESENTATION TO NRC BWR MARK I

CONTAINMENT WORKSNOP BY PICKARD,

LOWE & GARRICK, INC.

FEBRUARY 25 1988

e IEE_RESULIS a

'

l
'.

.

"CONTAINMENT VENTING AS SPECIFIED BY EMERGENCY PROCEDURES MAS A LARGE

BENEFICIAL EFFECT ON PLANT RISK BY EFFECTIVILY ELIMINATING CONTAINMENT |
HEAT REMOVAL FAILURE AS AN ACCIDEhT CLASS" !

!
REFEPFNCEt PRERENTATION TO NRC ON CONTAINMENT h

VENTING SY DOSTON EDISON |
MARCH 7, 1988

.

w

CONCLUSIONS
|

!'

IN SPITE OF THE MODELING DIFFERENCES USED TO QUANTITY CORE DAMAGE :

FREQUENCY, THE IPE AND PSA COME TO THE SAME OVERALL CONCLUCIONS WITH

RESPECT TO THE BENEFITS OF TORUS VENTING

l

}
!

!

!
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