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YNSD Engineers in VY Training - During the latest SALP period another YNSD engineer
completed the Vermont Yankee Plant Certification program. In addition, Vermont Yankee
continued to support the YNSD "Engineer in Training" program which provides an
opportunity for YNSD engineers to spend up 10 a year at the plant sitC in support of various
departments.

2.7  Reactor “Yater Cleanup System Line Break Analysis

YNSD was requested by Vermont Yankee to evaluate a Potential Reportable Condition (PRC)
that was identified by General Electric Company at another BWR facility, The issue was
related to the possibility of an unanalyzed high energy line break in the reactor building
resulting from a reactor water cleanup line break and the single failure of a check valve.

YNSD evaluated the condition and determined that the specific incident described by General
Electric was not applicable to Vermont Yankee because Vermont Yankee had two check
valves in the steam tunnel; thus if one check valve failed to close the second one would
preclude blowdown into the reactor building. YNSD reviewed the spectrum of breaks
evaluated in the steam tunnel und was unable to determine if the GE specified scenario was
analyzed in the steam tunnel. The 1980 EQ environment calculation by EDS Nuclear stated
that an input assumption for the main steam line break was bounding in the steam tunnel.
The sources for that assumption were 1973 and 1974 high energy line break reports prepared
by Ebasco Services.

The Ebasco report evaluated a main stexm line break, a feedwater line break and a combined
main steam/feedwater break and concluded that the main steam line break was bounding.
That evaluation was primarily concerned with pressure transients for structural evaluations; it
was unclear to what degree the different environments were evaluated.

Because of this uncertainty YNSD d .c.mined that a detailed environmental transient analysis
should be performed and a review of equipment qualification status performed.

This analysis has been completed and YNSD has determined that all required equipment is
environmentally qualified for the new line break. The EQ Program will be updated to
incorporate the results of this analysis.

2.8 Followup on Previously ldentified Item

{Closed) Violation (50-271/90-80-05) This item pertained to inadequate safety evaluations
performed for site initiated design changes. Additional concerns were later identitied in the
same area which were documented in inspection report No. 50-271/91-13. The corrective
actiors by the licensee for this area were underway. This item 1s closed because a
comprehensive review of the effectiveness of the corrective actions in this area wiil be
performed in the followup of item, 50-271/91-13-01 and 04.
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that the upper limit of the setpoint due to instrument uncertainties will not exceed the
technical spucification.

The inspector also found that there was inadequate investigation of the larger implications of
set points. In the 40% steam flow case, the set point actually had a lower limit set by
operational considerations that were not recognized until the new set point was calculated and
reviewed. Several iterations were required until an adequate solution was found. Each
iteration focused on the set point of one instrument and not on the larger problem of
coordination of the variables involved in mode switching and their design basis. Even the
design basis of the particular instrument set point was avoided until the operational concern
was raised. In addition, during the iteration process of raising the lower set point limit, the
margin of the upper set point limit from the technical specification decreased. When the
calculational error was uncovered, the licensee then contacted the vendor in order to
determine the exact nature of the instrument specifications. The licensee has taken actions to
determine the actual margins by reconstructing the design Lasis from the NSS vendor. The
licensee has also taken actions to establish proper interpretation of vendor specifications
before instrument accuracy calculations are processed. In a check of 22 similar calculations,
the licensee determined that the same type of @rror did not exist, These licensee actions
should improve the instrument accuracy/setpoint program and limit occurrences of this type to
isolated cases.

The inspector walked down the instaliation of the completed electronic cabinets. The heat
rise in the cabinet was minimal. There was no estimate of cabinet internal heat loads and no
estimate or measurement of cabinet internal heat rise. A small fan is used to exhaust air from
the cabinet, but the equipment i* designed to withstand the resultant cabinet interior
temperature in the event of fan failure. The cabinets are loaded with less than a card file of
electronic modules plus a power supply mounted near the bottom of the cabinet. A thick,
clear, hinged plexiglass type cover was mounted over the complete card file front to prevent
inadvertent movement of control settings. The card file can be calibrated and tested from the
front panel when a readout unit is inserted into the installed calibration unit. The inspector
had no further questions in this area.

2.9.2 Feedwater Heater Hig -High Level Alarm (PDCR 90-009)

This non-safety-related change installed high-high water level instrumentation on two
feedwater heaters, The high-high level alarm point reduces the potential for a turbine water
induction accident and provides operators with a warning that heater water level has reached
the point where corrective action must be taken.

The inspector reviewed the record package for this change. The float switches used were
chosen from those which have satisfactory VY operating history in similar applications.
Human factors were considered in placing the alarm windows at the top of the associated
contrel room panel. The I&C calibration and test procedure was thorough and included
convenient cross references of the water level set points to the volume in the tank. This cross
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referencing allows 1&C detail requirements to be related to the physical plant process and
provides consistency for cross-checking requirements versus test data. The inspector had no
further questions in this area,

2.9.3 Reactor Water Cleanup Control System Replacement (PDCR 91-006)

This non-safety-related change is in the process of being re-bid by outside engineering
contractor firms, The change involves replacement of electromechanical timer functions used
it the domineralizer control panel with a programmable logic controlier (PLC). A fauli in
the electromechanical system caused a precoat tank to exhaust a column of water twelve feel
into the air. The plant eng'neering staff sees this change as a way to acquire knowledge of
PLC's in the non-safety arena before tackling similar work in the safety arena.

The inspector reviewed the pieliminary work done for the first bid package. The contractor
selected went into chapter 11 protection before a contract could be negotiated. The
procurement Jocuments contained little in the way of technical requirements for system
functions, environment, energy supply, hardware, software or acceptance tests. The basic
considerations for solid state digital equipment were not stated, such as: inputs; processing;
outputs; programming methods; software licenses; users guides; power line surges;
electromagnetic interference conducted/radiated; shielding and grounding. The inspector
concluded that for the first bid package, the licensee did not consider the technical
requirements and basic considerations as thoroughly as for other non-afety-related plant
changes.

2.9.4 RPS MG Protection Panel Upgrade (PDCR 91-016)

The reascn for this safety-related change was to replace electrical protection assemblies that
had a history of maiitenance and setpoint drift problems. The new overvoltage,
undervoltage, under frequency, and time delay electrical protection assemblies utilize solid-
state integrated circuits. The breakers are normal electrical types. The new equipment
monitors the same parameters and provides isolation to the RPS buses as the replaced
equipment. Digital solid state time delay relays are added to provide defense against sput.ous
trips of the respective bus breakers. The licensee has had reliable operation of similar
equipment in the plant. The licensee conducted a search of the NPRDS for this type of
equipment and no reported failures were in the data base. The equipment is installed in the
non-harsh environment of the cable vault.

The inspecior reviewed the record package and noted that the motor generators and the
alternate source voltage regulator output voltages were reduced from 120 volts to 118 volts.
To support this voltage reduction, an analysis of RPS loads verified that all equipment could
operate between 111 and 125.5 volts. A thorough analysis of the setpoints and limits for the
undervoltage, overvoltage, underfrequency, and time delays was made. The methodology
covered the repectability, frequency dependence, temperature effect, voltage effect, seismic
effect, and calibration tolerance for each relay. The results verified that the settings in the
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solid wedge, motor-operated, gate valves. Valves 26A, 31A, and 31B, have exhibited
through seat or body leakage. After numerous attempts 0 eliminate leakage into the
containment through these valves, the licensee decided to replace all four CS isolation valves.
Due to RHR system operability requirements, valve configuration, and time constraints, the
licensee could not replace V10-26B during the 1992 refuel outage.

The licensee initiated Plant Jesign Change Requc« ( ‘DCR) 91-002 to replace the four gate
valves. As part of this PDCR the licensee also installed a low point drain for the Lower CS
header and modified pipe supports adjacent to the valves. The new valves are in kind
replacements with one exception, they have a double disc rather than a solid wedge. For this
reason the valve vendor equipped the new valve actuators with larger motors. VY requested
that YNSD evaluate whether electrical work, such as changes in circuit breaker settings,
cabling, or thermal overload sizing, was necessary. YNSD determined that no changes were
required.

The CS isolation valves are cycled periodically for surveillance purposes and this results in
water draining from between the valves into the headers. The Upper CS header nozzles are
located on the underside of the pipe and allow water to drain from the header. The lower CS
header nozzles are located on the inside equator of the pipe. Water above the nozzles will
rain but the water below them will be trapped and corrode the header. As part of PDCR
91-002 the licensee installed a low point drain in the header. It is a non safety grade,
seismically supported, 3/8" drain to a torus downcomer. YNSD calculated that a 3/8" drain
hole in the header would have no effect on the Lower CS header capability.

The licensec removed several seismic supports (o facilitate the replacement of the three
isolation valves. As part of PDCR 91-002, YNSD reanalyzed these supports and determined
that one support could be permanently removed and another could be simplified.

After the replacement of the three isolation valves and before returning the Containment
Spray system to operation, the system was hydro tested to satisfy ASME Section X1 and IS
requirements. The test results were acceptable and because the they included the 26B valve,
the licensee concluded that it was acceptable to postpone the replacement of 26B until the
next outage.

The inspector reviewed the completed work package and then discussed the project with the
licensee. The inspector noted that the licensee diagnosiically tested the motor operated valves
to provide assurance of their capabili’y and stroke time tested the valves to ensure compliance
with the Technical Specifications. The inspector also noted that records of the licensee’s
review process showed the design change had undergone a substantial review by various
departments of the licensee’s organization. The inspector did not identify any weaknesses in
this area.
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3.0  CONCLUSION

Based on the above findings, the iuspectors concluded that procedural controls and
managemeni attention applied over the design change and madification process was effective;
the technical training of engineering personnel was adequate; communication and interfaces
between various engineering depariments and offsite organization was acceptable; and
program and procedure ‘G enhance the safety eva’ .1 process was nearing completion.
The new safety evaiuation process as planned a... vident by the draft procedure was
determined to be very good.

The design change/modification packages reviewed by the inspectors were comprehensive and
engir- .ing/technical quality was acceptable. There was no backlog of priority one design
changes from the last refueling outage. Additionally, the engineering management had
effectively implemented several new test methods to improve the sensitivity and reliability of
test data.

n summary, the engineering and design change program controls and outputs, and
management attention in this area was accepteble.

4.0  MANAGEMENT MEETING

At the coaclusion of the inspection, the inspectors met with licensee representatives (listed in
Attachment 1) where the inspectors summarized the scope and findings of this inspection,

The licensee did not indicate that any proprietary material was included within the scope of
this inspection.



ATTACHMENT 1

PERSONS CONTACTED

Nugclear Power Corporatio

Vermont Yankee

*D. Reid, Plant Manager

S Jefferson, Assistant to Plant Manage:

“R. Pagodin, Technical Services Supel

"=. { pardi, Quahity Assurance Supervisor

*D. P! llips, Electrical Engineering and Construction Supervise

*S. Miller, Manager, VY Projects

*] DeVincentis, Technical Program Supen
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