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Inspection Summary:

|

Inspections On: July 28 - August 31, 1983 (Inspection Report No. 50-322/83-28)

Areas Inspected: Routine onsite inspections conducted during regular, backshift,
and weekend hours by the Resident Office Staff (26ohours) of work activities,
pre-operational testing, and plant staff activities including: review of
previously identified items, tours of the facility, review of NRC Bulletins
and Circulars, review of construction. deficiency reports, followup on an allegation,
design review, control room human factors review, and followup and review of Diesel
Generator crankshaft failures.

Results: No violations were identified in the eight areas inspected.
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DETAILS

1. Persons Contacted

M. Giannattasio, Asst. Construction Superintendent (L)
R. Gutman, Maintenance Engineer (L)
K. Howe, General Supt. of Construction (S&W)
J. Kammeyer, Asst. Head SEO (S&W)
J. Kelly, Field QA Manager (L)
R. Lawrence, Startup Engineer (S&W)
W. Matejek, Lead Advisory Engineer (SAW)
A. Muller, 0QA Er.gineer (L)
W. Museler, Director, Office of Nuclear
K. Nicholas, Lead Startup Engineer (GE)
J. Notaro, Chief Operating Engineer (L)
T. Paulantonio, Lead Startup Engineer (S&W)

J. Riley, Operational Manag(er (GE)J. Rivello, Plant Manager L)
J. Smith, Manager, Special Projects (L)
W. Steiger, Operations Manaoer (L)
D. Terry, Chief Maintenance Engineer (L)
J. Wynne, Lead Compliance Engineer (L)
E. Youngling, Startup Manager (L)

GE - General Electric
L . Long Island Lighting Company
SAW- Stone and Webster

The inspector also held discussions with other licensee and contractor
personnel during the course of the inspection including management, clerical,
maintenance, operations, engineering, testing, health physics, security,
quality assurance, and construction personnel.

2. Previous Inspection Item Update

2.1 Items Closed

2.1.1 (closed) Unresolved Item No. (322/80-11-01): QA for Fire Protection:
The licensee has now performed QA audits of the Fire Protection program,
has included a detailed description of how Fire Protection is covered by
QA as Appendix I to the 0A Manual, and has implemented QC surveillances
and inspections of Fire Protection Systems. The inspector reviewed a
number of Repair / Rework Requests and noted that Operational Quality
Assurance (0QA) was performing the monitoring of work performed on Fire
Protection Systems as called for in Appendix I of the QA Manual. This
item is closed.

2.1.2 (closed) Inspector Follow Item (322/82-09-26): " Measuring Yard Illumination"
was written to insure that a calibrated light measuring device was used to
determine the levels of illumination within the protected area and isolation
zones. The inspector reviewed the results of Startup Test AT 317.02 and a -

subsequent retest perfomed on July 29, 1983 and noted there was only one
grid point which did not meet the minimum light intensity requirement. The
licensee plans to correct this by the addition of pemanent lighting in
this area. The installation of this lighting will be tracked as pre-
viously identified item 82 09-27 The inspector noted that these light
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measurements were performed using a calibrated instrument. This
item (82-09-26) is closed.

2.1.3 (closed) Violation No. (322/82-13-02): Annunciation of LPCI Low Pressure
Permissive: This violation was written because no ennunciation was
provided for the Low Pressure Coolant Injection (LPCI) permissive. The
licensee's response took exception to the finding and the issue was
referred to the NRC's Office of Nuclear Reactor Regulation (NRR). In a
letter dated January 6,1983, NRR informed the licensee that annunciation
was required for the permissive and in letter SNRC-840 the licensee
committed to install these annunciators prior to fuel load. E8DCR

No. F-448a4 was approved and these annunciators were installed and tested-

per Station Modification SM#83-039 and Maintenance Work Request MWRf83-2534.
'

New Alam Response Procedures (ARPs) 1433 and 1434 were approved and
1 ARPs 1126 and 1127 for the 310 psig recirculation pump discharge valve
: closure permissive were corrected. The inspector reviewed the above
! documents and observed the new annunciators in the control room. No

discrepancies were identified, except that not all site documents had the
same setpoint for the permissive. This discrepancy was previously

'

identified under item (322/82-04-01) and will be followed under that item.
Violation (322/82-13-02) is closed.

,

2.1.4 (closed) Violation No. (322/83-02-09): Pipe Support Installations: This
: item was previously reviewed in paragraph 3.c of report 83-13, which
! addressed the issue of finger tight bolting. Regarding the issue of

lug to pipe clamp bearing, the Urensee has conducted QC inspector re-
training and completed engineering analyses. The licensee measured the
lug to pipe clang gaps on all supports of the type in question and per-
formed reanalyses to determine the acceptability of as-built conditions.,

: Three supports .had no clamp to lug bearing on any lug. Gaps were on the
order of thousandths of an inch. Engineering determined that load would
be passed from the pipe to the supporting structure by frictional,

resistance between the new pipe and the riser clamp. If frictional,

resistance is overcome during load application, then the clamp would slide,

and make contact with the lugs. Local stresses were calculated and werei

within code allowable. Nineteen supports had lug to clamp bearing on
less than the total number of lugs, some as few as one' lug. Calculations
showed that local stresses were acceptable with bearing on as little
as one lug. The licensee thus concluded that all supports were acceptable
as installed. This item is closed.

2.2 Items Remaining- Open

i 2.2.1 (open) Unresolved Item No. (322/83-17-03): Diesel Generator (DG) vendor
| Product Improvements: Due to various DG component failures and subsequent
i revelation by the vendor that improved designs were available, the NRC

had expressed the concern that the licensee obtain from the vendor a complete
list of all DG product improvements / design defacts. These could then be
evaluated by the licensee to evaluate their utilization at Shoreham before
failures,rather than after.- The licensee provided the NRC a copy of a
letter, dated June 10, 1983, to LILCO from Transamerica Delaval (TDI), which
stated that there was only one product improvement (new cylinder head studs)
that had not yet been incorporated in the Shoreham DGs. Subsequently, the
licensee detected cracks in a stiffener of some subcover assemblies. A

i
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~ number of uncracked subcover assemblies had either thicker stiffeners -
or gussets on the stiffeners that the cracked ones did not have. Alsq,

,

the EDG-102 cranksh' aft assembly- subsequently fractured when a crack
propagated through the No. 7 cylinder: crank at the crank pin'and are. -'

Delaval then notified LILCo of a stronger crankshaft assembly with a'

i pin diameter of 12"; the fractured crank had an 11" diameter crank
pin. The inspector asked that the product improvement / design defect
review be redone and that the original results be explained. He also'

asked if the design margin on the Shoreham EDG's is a' reduced-one.
This item remains open. .i ,

3. NRC Bulletins and Circulars
.

.3.1 Bulletin 81-03 (closed)
,

| This Bulletin, " Flow Blockage of Cooling Water to Safety System Components
by Carbucula SP. (Asiatic Clam) and Mytilus SP. (Mussel), describes an
incident in which a reactor was shut down when ft failed to meet the technical
specification requirements for minimur service water flow rates through the
containment cooling units (CCU). The licensee determined that the inadequate
flow was due to extensive plugging of the CCU's and the service water piping
by Asiatic clams (Carbucula). In response to this Bulletin, the licensee '

made several submittals to the NRC, including SNRC-590 dated July 7,1981
and SNRC-682 dated March 30, 1982. The inspector reviewed these submittals
and noted that the licensee had taken the following actions:

- The Licensee determined that the blue mussel Mytilus edulis is present
throughout Long Island Sound, which is the cooling water source for
Shoreham's service water system. The licensee based its conclusion on
studies performed to determine the seasonal abundance of Mytilus larvae,
and on its extensive experience with Mytilus control at three operating
fossil stations which also utilize Long Island Sound for cooling water.

- The licensee determined that infestation had occurred in the 24 inch
supply pipe to the Turbine Building Closed Loop Cooling Water System
Heat Exchanger (TBCLCW), but had not affected various service water
supplied heat exchangers having safety related functions. The Reactor

| Building Closed Loop Heat Exchangers were also inspected and found to
| be free of Bio-fouling.

| - During normal operation of the plant, the attachment and growth of bio-
| fouling organisms in the salt water service systems serving the plant
| will be controlled by application of hypochlorite. The inspector reviewed
| SP 23.132.01, Rev. 4, "Hypochlorination System" and noticed that it

contains instructions for the operation of the system designed to periodically:!

inject a sodium hypochlorite solution into the circulating water and
service water systers to inhibit marine growth.

- To essure adequate flow to all heat exchangers in safety related systems
using service water, the licensee plans to measure and record flow rates,
to calculate and trend heat exchanger performance, and to visually inspect
heat exchanger inlet channels. The inspector reviewed: Scheduled
Activity Worksheets (SAWS) for the determination of heat transfer
coefficients; Standing Order 14. " Control of Bio-Fouling and Corrosion";

. _ . - _ . ~ . . , , . _ _ .. _ , _ . _ _ _ . _ _ . _ __ _ .. _ _ _ . _ _ _
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and SP 57.011.01, Rev. A, " Trend Analysis of Heat Exchanger
Performance", and did not identify any discrepancies.

During plant tour the inspector noted a trash can filled with mussels
in the turbine building. The licensee's representative stated that these
had accumulated in the circulating water system due to a breakdown of the
hypochlorination system. The inspector noted that the licensee had taken
action to replace the broken equipment and had initiated action to upgrade
the system to increase reliability. This Bulletin is closed.

4. Construction Deficier.cy Reports

4.1 (closed) Construction Deficiency Report (83-00-05) Anchor Darling Motor ~

Operated Valves (MOV) Failure to Stroke: The licensee issued this
deficiency report to address the failure of certain Anchor Darling valves
to stroke. This was caused by the valve stem clanp setscrew which loosened
allowing the stem clamp key to fall away and the valve not to stroke. The
licensee determined that all 14 similar valves should have their set screws
tightened and staked, thus locking the clamp in place. The inspector
observed the staking of the setscrew on one of the valves and noted that
the procedure was performed in accordance with the Maintenance Work Request,
the Engineering and Design Coordinaticn Report (E8DCR), and the LILC0
Deficiency Report. The inspector verified that a Quality Control Inspector
was present as required. The inspector reviewed the vendor manual and
determined that the staking procedure had been incorporated in the valve
assembly / disassembly procedure. The inspector also reviewed the MWR's
issued to perform this staking procedure on five other valves; no discrepancies
were identified. This CDR is closed.

4.2 (open) Construction Deficiency Report No. (322/81-00-07): Effect of C02
Leakage on Diesel Generators: The licensee reported the fact that the CO2
storage tank was not seismically designed and could possibly lak, adversely
affecting the Emergency Diesel Generators (DGs) due to its location near
the DGs air intakes. The fire protection systems are generally not
required to be seismically designed or tornado-missile protected as they
are "important to safety" but not " safety-related" systems. The licensee
perfomed an analysis and concluded that in an earthquake the CO2 would
drop about one foot but not rupture. This would result in only minor
CO .lcakage, which would have no adverse affect on the safety of operation.2
These conclusions were documented in letter SNRC-635. The NRC accepted
these results but requested that the licensee analyze the case of a tornado
which could possibly cause a loss of both offsite power supplies and via a
tornado missile might rupture the C02 tank. The leaking CO2 could
possibly then affect the DGs, the only other source of AC power. The
licensee had a review of this event performed by Science Applications, Inc.,
titled "Probabilistic Evaluation of the Effect of Tornadoes on the
Frequency of Station Blackout", dated January,1983. The conclusion of
this study was that the design was acceptable as is. The NRC's Office of
Nuclear Reactor Regulation reviewed this study and generally agreed with
its conclusions. The NRC did however question the portion of the report
on page 3-6 which dealt with the situation where offsite power had been
lost, the CO2 tank ruptured, and excess CO2 was inhibiting DG starting.
Specifically item (c)(1) did not appear to take into account a lock out I

when air start pressure decreases to 150 psi: item (c)(2) appeared

_ . -----------___-----------a
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incorrect; and item (c)(4) discussed a lack of procedures to help the
operators recover from this situation. The NRC stated that the errors
in the study should be corrected and plant procedures established to
address circumstances. This item remains open.

5. Control Room Human Factors Review

The NRC perforned a review of the control room for human factors type items
and documented the results and discrepancies identified in the Safety
Evaluation Report, Supplement No.1 (SSER-1). Subsequently SSER-3 documented
a review and closure of a number of these items. During this report period
the inspector reviewed completed actions on the following item.

- Item 8.2 .The licensee issued E8DCR No F-45573 to modify the label plates
for the Primary Containment Gas Analyzer and Post-Accident Sample Panels.
This E8DCR corrected the identified discrepancies with the size, format, and
location of the labels. The inspector reviewed the modified panel and a
sampling of labels on other control room par.els. The inspector noted that
labels were located above control devices and below displays, except in a
few cases where clear readability required that they be located in a different
location. This item is closed.

6. Plant Tour

6.1 Discussion

The inspector conducted periodic tours 'of accessible areas in the plant
during normal, backshift, and weekend hours.- During these tours, the
following specific items were evaluated:

- Hot Work - Adequacy of fire prevention / protection measures used:

- Fire Equipnent - Operability and evidence of periodic inspection of
fire suppression equipment;

- Housekeeping - Maintenance of reluired cleanliness levels of systems
under or following testing:

- Equipment Preservation - Maintenance of special precautionary measures
for installed equipment, as applicable:

- QA/QC surveillance - Pertinent construction and startup activities were
being surveilled on a sampling basis by qualified QA/0C personnel;

- Security - Adequate security for site construction and new fuel storage
activities;

- Weld Rod Control - Observations to determine weld rod was being controlled
per site procedures;

- Component Tagging - Implementation of appropriate equipment tagging for
safety, equipment protection, and jurisdiction.
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6.2 Chiller Room Floor Drain

During an inspection of the chiller room, elevation 40, of the control
building, the inspector noted that the damper on the chiller room floor
drain was stuck closed. This stuck damoer blocks the chiller room floor
drain which was added to allow draining of the chiller room in the event
of the postulated break of the fiberglass pipe and subsequent flooding
of the chiller room and the adjacent relay room. The licensee corrected
the problem and detennined that the damper had been stuck to the recently
painted floor. The inspector verified that the damper was free to open.
The inspector had no further questions.

7. HPCI Initiation

10 CFR 50.55a(h) states that plant protection systems must reet the
requirements of IEEE Standard 279-1971(IEEE-279). The Shoreham FSAR commits
to this standard and in Chapter 7.3 describes how the standard is implemented
for the Emergency Core Cooling Systems. Paragraph 4.16 of IEEE-279 requires
that the protective system be designed so that, once initiated, a protective
action at the system level shall ao to completion. During reviews of electrical
wiring drawings, the inspector noted that the High Pressure Coolant Injection
(HPCI) systemdd not appear to neet the intent of paragraph 4.16 for either
automatic or manual initiation.

Specifically, HPCI can be actuated by low reactor water level, high drywell
pressure or a manual pushbutton. Any of these signals will energize the K2
and the K3 relays, which do not seal in. The K3 relay then energizes the K6
relay, which dces seal in. The K2 and the K6 relay then go on to actuate the
various HPCI components. Even if the manual pushbutton is released or the
automatic signals clear, all actions with one exception will go to completion.
The one exception is E41*POV-035, the HPCI pump discharge valve. This valve,
in order to open, requires the HPCI turbine inlet valves to be off their closed
seat and the K2 relay energized. There is a 11-13 second time delay in getting
the turbine inlet valves off their closed seat. Hence, if the manual push-
button is released or if the automatic signal clears before 11-13 seconds, K2
de-energizes and MOV-035 will not open. The net result is that the HPCI

| system will operate in the recirculation mode back to the suppression pool
! and will not inject water to the reactor vessel. This design did not appear
| to provide a system that, once initiated, goes to completion.
|

| In order to manually initiate HPCI with this design, the operator must hold
i the manual pushbutton for at least 11 seconds. A second difficulty with this

design would be if an automatic signal, such as high drywell pressure, was
oscillating slightly above the setpoint and then dropped below the setpoint
before the 11 seconds elapsed. In this situation HPCI would start but not
inject water into the reactor vessel. An associated concern is that the
HPCI iritiation light would light and seal in for these cases even though
the pump discharoe valve had not opened.

I

i



-.

.

-8-

As a result of the above observations, the licensee committed to initiate a
design change to HPCI system so that the system goes to completion once
initiated. This item is unresolved pending implementation of this change
and is designated item no. (322/83-28-01).

8. Allegation of Cracked Pipe

The NRC received an anonymous alleoation from a former site employee about
helical cracks in a Reactor Water Clean Up (RWCU) pipe in the Main Steam
Tunnel. The alleger described the location of the subject pipe and stated
that although various levels of construction manaaement were aware of the
crack, nothing had been done to correct the problem.

The inspector toured the Main Steam Tunnel and identified pipe spool 1633-WD-24-1-9
which matched the description. The pipe was covered with a protective wrap at
the time of the inspector's tour. The line number is 6"-WD-24-901B-1. This
particular pipe is a 6" outside diameter, carbon steel, seamless, SA-106, Grade B,
ASME Code Class 1 pipe. The inspector reviewed the records of the hydrostatic
test, which was performed successfully on this line, and the associated visual
examination, called the Defect / Surface Discontinuity Records No unacceptable
helical indications were noted. A few arc strikes were identified, which were
subsequently removed and inspected satisfactorily.

Upon removal of the protective wrap (insulation), the inspector examined the
surface of the pipe and identified some helical indications of the type alleged.
These were brought to the licensee's attention for resolution. The licensee
stated that they were minor surface indications left from the manufacture of the
pipe, which had been previously evaluated as acceptable. According to the
licensee, these indications had initially run helically around the pipe for the
entire pipe length and were most likely left from some imperfection as the pipe
was rotated and moved lengthwise during manufacture. The inspector reviewed
the documentation package for this spool, which included acceptable ultrasonic
tests (UTs) after fabrication. During installation and inspection onsite of this
and other similar pipe, the licensee became concerned with a number of surface
indications or irregularities and a Nonconformance Report (NR-1245) was written.
A large number of surface indications were ground out and then the pipes were
examined by UT to verify these indications did not exceed that allowed by the
ASME Code and hence would not be considered rejectable indications or cracks.
A large portion of the helical indications on the pipe in question were removed
during this process, although some portions still remain. Additionally, the
licensee had documented these indications on a LILC0 Deficiency Report (LDR #0758),
which dispositioned them as acceptable per the ASME Code, Section II, SA-106.
The inspector requested that the licensee perfom a UT exam of several areas
where these indications had previously existed but were buffed or polished away.
On August 10, 1983 the licensee performed this UT exam of a number of such areas

~
on the pipe selected by the inspector. The inspector witnessed this UT and
noted that in all cases the pipe wall thickness remaining, after removal of the
indications, exceeded minimal wall thickness by considerable amount and was not
less that 95% of nominal wall thickness. Hence, the depth of the indications is
acceptable by the ASME Code and no further actions is required. The inspector>

had no further questions in this area. This allegation is closed.

(
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1 I
9. Emergency Diesel Generator (EDG) Crankshaft c ihrea

On August 12, 1983 the crankshaft of EDG-102 broke into two pieces while
running at 3900 KW during tests following replacement of the cylinder heads.
The failure occurred during the last 15 minutes of the 2 hour overload test.
The operators tripped the engine when they observed power output fluctuations
and a sudden increase in vibration. Following shutdown and removal of the
engine crankshaft covers, the licensee observed that the crankshaft had
broken into two pieces. The break was located at the number seven cylinder
crankshaft pin. (The engine has eight in-line cylinders.) At the time of
this break the diesel had been run a total of 718.9 hours; 12 hours 25 minutes
of which was at or above 3900 KW,

On August 15 the licensee removed the #7 cylinder head, piston and connecting
rod to allow better access to the broken crankshaft pin. The inspector observed
these operations and visually examined the piston, connecting rod, and head.
There was nt, obvious physical damage except to the bearing itself, which was
broken in se'eral pieces. This bearing was in direct contact with the ragged
edge of the crack which propogated through the crankshaft pin.

During the disassembly and removal of the #7 connecting rod bearing cap, the
inspector noted that the four bolts were being removed without being tagged
for identification and location. The inspector expressed his concern to
licensee management about the need to document the condition and location of
components during the disassembly to facilitate a meaningful failure analysis.
Subsequently the licensee instituted more strict controls over the disassembly
procedure. The licensee assigned a startup test engineer and a quality control
inspector to each shift to insure proper control were maintained. In addition
the licensee photographed and videotaped portions of the disassembly.

On August 18, 1983 E. Greenman, NRC Region I and the resident inspector
attended a meeting with: E. Youngling, LILCO Startup Manager, M. Milligan,
LILC0 Project Engineer; J. C. Kammeyer, Stone & Webster; A. F. Earley, LILC0
Attorney; G. W. Rogers, Failure Analysis Associates; and J. T. Rose, LILC0
Operational 0A. During this meeting the licensee discussed its preliminary
plans to recover from the diesel generator crankshaft failure. These plans
included the retaining of the firm, Failure Analysis Associates (FAA) to
perform a failure analysis to determine the cause of the crankshaft failure.
As part of their responsibility, FAA provided on shift coverage of the disassembly
to ensure that all evidence relative to the failure was preserved. During this
meetir.g the licensee also outlined its' plans to move EDG-102 to the Turbine
Building where it would be disassembled, inspected, and reassembled with a new
crankshaft. The licensee also discussed plans to inspect the two ~ undamaged
diesel generators, EDG-101 and 103. Following the meeting the NRC personnel
met with M. Pollock, Vice President Nuclear, to discuss these same subjects
and the long term recovery plans. Mr. Pollock stated that he had directed
his staff to examine all options including the possibility of replacing all
three diesel generators.
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On August 19, the inspector reviewed draft procedure, "DG-102 Master Work
Planning Document" and noted that it contains instructions for the
disconnection of the diesel and generator from the aux 111 aries (service
water, fuel, etc.) in preparation for removal from the diesel generator

The inspector also noted that each major step requires a verificationroom.
signoff by the Work Supervisor, the Test Engineer, 0QA, Transamerica Delaval
TDI, and the Stone & Webster Site Engineering Office (SE0) representative. The
inspector also observen portions of these work activities and noted that
required personnel were present, including FAA personnel.

On August 20, the licensee removed the #8, 9,10 and 11 crankshaft main bearing
caps for inspection of the main crankshaft bearings underneath. The engine
has eleven main bearings, with two at the front of the engine (numbered 1 and 2),
one between each cylinder (numbered 3 - 9) and two at the rear or generator end
of the engine (numbered 10 and 11). The #8 main bearing is just forward of the
damaged #7 crankshaft pin and the #9 main bearing is just aft of it. The #10
and #11 bearings also serve as thrust bearings. After removal,it was noted
there was some damage to the number 9 and 10 bearing cap alignment dowels.
These dowels were cracked and partially sheared. It appeared that this was
caused by the aft piece of the crankshaft which moved axially about h" toward
the rear of the engine after the break.

On August 22, the licensee began inspection of the crankshafts on the two
unaffected diesel generators, EDG-101 and 103. During a visual inspection of
the EDG 103 crankshaft an apparent crack was identified on the #6 crank pin. On
August 23 flourescent dye penetrent and ultrasonic examination were used to con-
finn that the crack w'as approximately 2" long and 3/8" deep.

On August 23, the licensee also identified a crack approximately 1\" long on
the #7 crankshaft pin of EDG-101 in a location similar to that of the break
on the EDG-102 crankshaft. By August 25 the licensee had identified one
additional crack on crankshaft pin #3, and three cracks on crankshaft pin #5
of EDG-101.

During the evening of August 25 the licensee disconnected the #5 connecting rod
of EDG-103 and discovered the connecting rod bearing was broken. A piece of
the bearing approximately 1" x 3" had broken off. In addition, the area
approximately 2" around the broken piece showed evidence of what the licensee
called " heat loading". On August 29 the licensee began the installation of
instrumentation on the EDG-101 in preparation for the torsional vibration analysis
tests. The licensee plans to continue 7 reparations to move EDG-101 and 103 to
the turbine de k for disassembly and fm her inspection. The resident inspectorc
will continue to follow the on-site disassembly, inspection and testing
activities. NRR will provide technical assistance and review of the licensees
plans and test procedures.

__ . _
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10. Unresolved Items

Areas for which more information is required to determine acceptability
are considered unresolved. Unresolved items are contained in paragraph /.

11. Management Meetings

At periodic intervals during the course of this inspection, meetings were
held with licensee management to discuss the scope and findings of this
inspection.

The Senior Resident Inspector also attended the entrance and exit meetings
for inspections conducted by region-based inspectors during the period.

.
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