
ENCLOSURE

U.S. NUCLEAR REGULATORY COMMISSION
REGION IV

Docket Nos.:

License Nos.:

Report No.:

Licensee:

Facility:

Location:

Dates:

Inspectors:

Approved By:

50-275
50-323

DPR-80
DPR-82

50-275/9701 9
50-323/9701 9

Pacific Gas and Electric Company

Diablo Canyon Nuclear Power Plant, Units 1 and 2

7 1/2 miles NW of Avila Beach
Avila Beach, California

October 11 through November 22, 1997

David L. Proulx, Senior Resident Inspector
Donald B. Allen, Resident Inspector
Dyle G. Acker, Senior Project Inspector, Region IV
Thomas O. McKernon, Senior Licensing Examiner, Region IV

Howard J. Wong, Chief, Reactor Projects Branch E

ATTACHMENT: Supplemental Information

97i2220330 97i2i8
PDR ADQCK 05000275
6 PDR





EXECUTIVE SUMMARY

Diablo Canyon Nuclear Power Plant, Units 1 and 2
NRC Inspection Report 50-275/97-19; 50-323/97-19

This inspection included aspects of licensee operations, maintenance, engineering, and
plant support. The report covers a 6-week period of resident inspection.

~Oerations

~ The operation of the reactor trip'bypass breaker was performed well in that the
activity was conducted in accordance with the procedure; the operator was
knowledgeable and cautious; and good self-checking practices were demonstrated
(Section 01.2) ~

Operators performed well in response to a Unit 2 reactor trip and safety injection
event. Actions were well coordinated, and plant equipment responded as expected.
The operating crew took timely and effective actions to terminate safety injection
and control the plant to prevent the pressurizer from going solid. The shift foreman
maintained excellent command and control with frequent, informative shift briefings
(Section 02.2).

The licensee performed an excellent root cause analysis of the reactor trip and
safety injection event (Section 02.1).

Operators demonstrated conservative decision making by decreasing reactor power
when the moisture separator reheaters were isolated. The operators manipulated
the plant well while power was lowered (Section 02.2).

Maintenance

Personnel removing scaffolding did not exercise sufficient caution when working
near the main steam isolation valves and caused a reactor trip and safety injection.
In addition, a procedure weakness was identified in that the personnel were not
cautioned on the equipment before performing their work (Section 02.1).

Initial preparations for the Unit 2 startup transformer replacement became adequate
after NRC discussions; the plans did not provide for supplemental operator training.
Replacement of the transformer was performed in a conservative manner and in
accordance with licensee procedures. Management's decision to defer the second
transformer outage because of weather conditions was prudent (Section M1.2) ~

~ Two noncited violations were identified for failure to implement the Technical
Specification (TS) surveillance requirements. One noncited violation was for failure
to vent the emergency core cooling system (ECCS) high points and pump casings,
and the other noncited violation was for failure to properly test the solid state
protection system (SSPS). The licensee's review of industry events which led to
identification of these problems was considered a strength (Section M1.4).
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~ Overall material condition of the plant was good and was improved over the past
year. The licensee has been aggressive in reducing the number of open corrective
maintenance items and control room deficiencies by 50 percent over the past year
(Section M2.1).

~En ineerin

The licensee did'not fully recognize the impact of the improper setpoints for the
anticipated transient without scram mitigation system actuating circuitry (AMSAC)
system until questioned by the NRC. However, the licensee's review of AMSAC
design information which led to this discovery was considered a strength
(Section E1.1).

~ The licensee properly translated the design basis of the safety related accumulators
into the Updated Final Safety Analysis Report (UFSAR), TS, and applicable
procedures (Section E1.2).

Plant Su ort

During a reactor trip and safety injection event, the licensee performed well in
properly classifying the notification of unusual event (NOUE) and initially notifying
the proper personnel and outside agencies upon activation of the emergency plan
(Section P4.1).

A noncited violation was identified for failure to implement emergency planning
procedures, in that, following the reactor trip and safety injection event, updates to
state and county officials were not made, and a notification for termination of the
NOUE was not timely (Section P4.1).





Re ort Details

Summar of Plant Status

Unit 1 operated at 100 percent power throughout this inspection period.

Unit 2 began this inspection period at 100 percent power. On October 24, 1997, a reactor
trip and safety injection occurred due to closure of a main steam isolation valve. The valve
closed as a result of inadvertent operation of a limit switch during scaffolding removal. On
October 25, a reactor startup was initiated, and Unit 2 was returned to 100 percent power
by October 27. On October 29, Unit 2 power was manually reduced to 41 percent after
an inadvertent isolation of the moisture separator reheaters during testing of the Vital
Bus H undervoltage relays. Unit 2 was returned to 100 percent power on October 30 and
completed the inspection period at 100 percent power.

I. ~Oerations

01 Conduct of Operations

01.1 General Comments 71707

The inspectors visited the control room and toured the plant on a frequent basis,
including periodic backshift inspections. In general, the performance of plant
operators was professional and reflected a focus on safety. The utilization of
three-way communications continued to improve, and operator responses to alarms
were observed to be prompt and appropriate to the circumstances.

t

01.2 Manual 0 eration of Reactor Tri and 8 ass Breakers

a 0 Ins ection Sco e 71707

On November 12, the inspectors'observed personnel operate the Unit 1 Train A
reactor trip bypass breaker in accordance with Procedure OP A-3:IV, "Control Rod
System-Manual Operation of Reactor Trip and Bypass Breakers," Revision 17. The
breaker was operated in support of SSPS surveillance testing.

b. Observations and Findin s

The operator performing the breaker operation was knowledgeable of the procedure
and plant equipment. The procedure was followed, and the steps were signed as
completed. Concurrent and independent verifications were performed as specified
in the procedure. The operator was cautious during the activity and clearly
practiced self-checking at each step.
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c. Conclusions

The operation of the reactor trip bypass breaker was performed well in that the
activity was conducted in accordance with the procedure; the operator was
knowledgeable and cautious; and good self-checking practices were demonstrated.

02 Operational Status of Facilities and Equipment

02.1 Reactor Tri and Safet In'ection Unit 2

a. Ins ection Sco e 93702 92901

The inspectors'observed the operator response to a reactor trip and safety injection
event. In addition, the inspectors interviewed licensee personnel, reviewed strip
charts, and reviewed the licensee's root cause evaluation to evaluate the response
to the event.

b. Observations and Findin s

Se uence of Events

On October 24, at 8:14 a.m., personnel working in Unit 2 were disassembling
scaffolding in the area of main steam isolation Valve FCV-44. During the work, an
individual bumped the closed position limit switch for Valve FCV-44 which caused
solenoid control Valve SCV-307 to actuate and vent operating air pressure from
Valve FCV-44. As a result Valve FCV-44 closed, and Steam Generator 4 was
isolated.

At 8:15 a.m., a safety injection signal was initiated and was followed by a reactor
trip. Operators entered Emergency Operating Procedure E-O, "Reactor Trip or
Safety Injection," Revision 10, and performed their immediate actions. At
8:28 a.m., the operating crew determined that the plant met the conditions for
safety injection termination and transitioned from Procedure E-0 to E-1 ~ 1, "Safety
Injection Termination," Revision 5. At 8:35 a.m., operators terminated safety
injection. By 9:14 a.m., operators had configured the auxiliary feedwater system to
maintain steam generator levels, restored the letdown system to service, and
reenabled automatic safety injection. At 9:18 a.m., operators transitioned to
Procedure OP L-7, "Plant Stabilization Following Reactor Trip," Revision 0.

E ui ment res onse

Diablo Canyon design has three inputs, which cause a safety injection followed by a
reactor trip (high containment pressure, low pressurizer pressure, and low steam
line pressure). For this event, the safety injection occurred on 2/3 logic circuit from
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Steam Generator 4 sensing a low steam line pressure. The initiation signal occurred
when steam line pressure dropped greater than 21 psig in 100 milliseconds (the set
point was 19 psig in 100 milliseconds).

Steam Generator 4 pressure increased after Valve FCV-44 closed, and the
10 percent atmospheric steam dump valve lifted to relieve and control Steam
Generator 4 pressure at about 1035 psig. The main steam safety valves were not
challenged during the event.

The reactor tripped after the safety injection actuation as designed. Both centrifugal
charging pumps started and injected at greater than 100 gpm. The positive
displacement pump was running and providing seal injection. The emergency diesel
generators automatically started, but did not assume the loads on the safety
busses. Offsite power remained available throughout the event. Containment
isolation systems actuated as designed. The auxiliary feed pumps started
automatically and fed the steam generators.

As a result of safety injection, the pressurizer level rose to about 92 percent,
causing an increase in reactor coolant system pressure. Approximately 9 minutes
after the start of the event, power operated relief Valve 455C lifted at about
2260 psig to control reactor coolant system pressure. The valve has a
proportional-integral device to actuate the valve based on the rate of system
pressure increase. Valve 455C lifted and cycled a total of seven times during a
seven minute period. The other two power operated relief valves did not lift
because they are actuated by a different controller which is not rate compensated
and is based on a reactor coolant system pressure of 2335 psig.

All safety-related equipment functioned as expected during the event. However,
due to Valve 455C cycling seven times, the valve developed seat leakage.
Operators isolated the leakage with the upstream block valve. Subsequent to the
event, operations checked Valve 455C for leakage and determined that its condition
was unchanged. The upstream block valve was closed, and the licensee intends to
leave Valve 455C isolated to the end of the current operating cycle (February
1998).

0 erator Res onse

Operator response was timely in recognition of the event. Based upon annunciator
alarms in the control room and plant response (i.e., sound of main steam isolation
valve closure and the 10 percent atmospheric steam dump valve lifting), the
operators quickly recognized that Valve FCV-44 had closed, and a safety injection
had initiated due to low steam line pressure. The operators also recognized that
closure of other main steam isolation valves was not required.

Operators performed the immediate actions of Emergency Operating Procedure E-O,
"Reactor Trip or Safety Injection." Thirteen minutes after the safety injection and





reactor trip, operators reached Step 22d of Procedure E-O, which had the operators
check pressurizer level greater than 12 percent and, if so, transition to
Procedure E1.1, "Safety Injection Termination." The safety injection termination
procedure directed the operators to: establish instrument air to containment, align
charging, check reactor coolant system pressure stabile or increasing, establish
normal charging flow alignment, control charging flow to maintain pressurizer level
at no-load conditions, and then check if safety injection termination criteria is met,
then secure safety injection. Operators secured safety injection approximately
22 minutes after actuation.

During the event, the operators stabilized reactor coolant system temperature at
about 535'F while pressurizer level peaked at 92 percent. The operators set a
lower control pressure on the unisolated steam generators using the 40 percent
steam dump control bypass controller in order to stabilize reactor coolant system
temperature until the safety injection termination procedure was completed and
pressurizer level was returned to a normal no-load condition (about 17 percent).
This action was taken to preclude the pressurizer inventory from expanding and
going solid if the reactor coolant system temperature was allowed to return to
no-load conditions of 547 F.

The inspectors responded to the control room shortly after the reactor trip and
observed the operators response. The inspectors observed that a reactor operator
read the emergency operating procedure steps to the crew for implementation, and
that the shift foreman exhibited good, command and control of the event. The
inspectors noted that operators performed smooth transitions between procedures.
The operators deliberate and controlled progress through the safety injection
termination criteria prevented filling the pressurizer to a solid condition.
Communications were crisp, with the crew predominantly using three-way
communications. The shift foreman performed frequent and informative briefings of
the crew at important times during the event.

Root Cause

The licensee's root cause analysis determined that personnel removing scaffolding
used to perform inspections of an overhead monorail stepped on the closed position
switch of Valve FCV-44, resulting in valve closure. In 1987 and 1991, the licensee
experienced reactor trips caused by personnel climbing in the vicinity of plant
equipment. As a result of those earlier reactor trips, Procedure AD7.ID5, "Scaffold
Material Structures," Revision 3, contained precautions for scaffolding work in
"critical component areas." These areas were specifically listed in
Procedure AD7.ID5 and included the area near the main steam isolation valves.
Section 6 of the procedure required a walkdown and a prejob briefing of the
scaffolding crew to be performed by Operations prior to scaffold installation. In
addition, the procedure recommended a briefing prior to removal of scaffolds
installed in critical component areas.
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The scaffolding crew was briefed on the appropriate precautions prior to installation,
but no Operations briefing was conducted prior to removal of the scaffolding. The
licensee found that the individual who actuated the main steam isolation valve
position switch was not part of the installation crew. The licensee concluded that
the failure to conduct a briefing of the scaffolding crew prior to scaffolding removal
was not a procedure violation, but was a weakness in their process.

The inspectors reviewed the licensee's investigation and agreed with the results.
Final licensee corrective actions were pending at the end of the inspection period
and will be reviewed with the associated Licensee Event Report (LER).

Conclusions:

Operator actions in response to the reactor trip and safety injection event were well
coordinated and the plant equipment responded as expected. The operating crew
took timely and effective actions to terminate safety injection and control the plant
to prevent the pressurizer from going solid. The shift foreman maintained excellent
command and control with frequent, informative shift briefings. The licensee
performed an excellent reactor trip investigation and root cause analysis. Personnel
removing scaffolding did not exercise sufficient caution when working near the main
steam isolation valves and caused the reactor trip and safety injection. In addition,
a procedure weakness was identified in that the personnel were not cautioned on
the equipment before performing their work.

Un lanned Power Reduction Unit 2

Ins ection Sco e 93702

The inspectors witnessed the licensee's response to the unexpected closure of the
moisture separator reheater stop valves and evaluated the licensee's
troubleshooting activities.

Observations and Findin s

On October 29, at 10:34 a.m., Unit 2 was manually downpowered from 100 to
41 percent power because the moisture separator reheaters had been isolated. This
action was taken at the request of the onsite Westinghouse representative to
protect the low pressure turbines.

The moisture separator reheaters isolated when maintenance personnel were testing
the undervoltage relays on Vital Bus H. During the test, the power supply for Bus H
unintentionally transferred from the unit auxiliary transformer to the startup
transformer. As a result, the moisture separator heater stop valves closed, and
containment fan cooler Unit 2-4 started as expected. Emergency diesel





-6-

Generator 2-3 was locked out for the undervoltage testing and did not start. No
other engineered safety features systems actuated, and all equipment responded as
required.

After reactor power was stabilized at 41 percent, operators brought the moisture
separator reheaters back on line and commenced power ascension with the
concurrence of the Westinghouse representatives. Unit 2 achieved 100 percent
power at 1:12 a.m. on October'30.

The inspectors responded to the control room and observed and evaluated operator
response to the event. The inspectors also reviewed the licensee's troubleshooting
activities. The inspectors noted that operators took conservative action and
controlled the unit per licensee procedures. Licensee troubleshooting had not
conclusively determined the cause of the automatic transfer, although the licensee
believed that the cutout switch for the automatic transfer of startup power was
faulty. This cutout switch was removed and taken off-site for testing. By the end
of the inspection period, the licensee had not determined the root cause of the
event. This will be an inspection followup item, pending completion of the
licensee's evaluation (IFI 50-323/97019-01).

c. Conclusions

Operators d emonstrated conservative decision making by decreasing reactor power
when the moisture separator reheaters were isolated. The operators manipulated
the plant well while power was lowered. Licensee troubleshooting actions were not
successful in identifying the root cause, and investigation was ongoing.

II. Maintenance

M1 Conduct of Maintenance

M1.1 General Comments on Maintenance Activities

a. Ins ection Sco e 62707

The inspectors observed portions of work activities covered by the following work
order:

Replace Valve CCW-2-199, WO C0155095

b. Observations and Findin s

Maintenance personnel were knowledgeable of the equipment, procedure, and tasks
to be performed. The work documents and applicable procedures were at the work
site and were used and signed as the work progressed. Clearance tags were hung
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to protect the equipment and personnel. Test equipment was within the calibration
frequency. The welding, open flame, and transient combustible permits were
signed and posted.

C. Conclusions

The maintenance activities were performed in accordance with the procedural
requirements. The personnel performing the activity were knowledgeable of the
equipment, procedures, tools, and methods used.

M1.2 Startu Transformer Re lacement Unit 2

a. Ins ection Sco e 62707

The inspectors evaluated the licensee's preparations, execution, and testing during
replacement of the Unit 2 startup transformer. In addition, the inspectors observed
training to support this evolution. Procedure TP-TO-9708, "Replacement of Startup
Transformer 2-1," Revision 0, was reviewed for this inspection.

b. Observations and Findin s

General

The licensee has implemented numerous long term actions to improve the short
circuit withstand capability of the Diablo Canyon startup transformers and to
provide a means to cope with normal control of the 230 kV grid system (one of two
sources of offsite power). The licensee replaced both startup transformers because
of a number of conditions which had degraded the 230 kv offsite power system.
Sources of the degradation included loss of local generation at Morro Bay Power
Plant and larger than expected load growth, coupled with a design, which did not
provide any means of raising the voltage on the system. The new startup
transformers included online tap changing capability to allow the site to ensure
adequate voltage to safety-related equipment, even when the 230 kv system was
heavily loaded, or one of two related power lines were out of service. Startup
Transformer 1-1 was replaced during the last Unit 1 outage.

Pre arations

The inspectors reviewed the licensee's procedure and schedule for the Unit 2
startup transformer replacement. The inspectors noted that the licensee had
planned to replace the startup transformer while the unit was operating. In addition,
the plan required startup power to both operating units to be secured during some
phases of the evolution. This was of concern because of the risk significance of
both units operating without startup power. In addition, this evolution was of
concern because of the delayed access to 500 kV backfeed through the main
transformers as offsite power. If either unit would experience a reactor trip, the
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unit would be without offsite power for approximately 20 minutes, and the unit
would be in natural circulation with emergency diesel generators providing electric
power.

Several calls involving senior licensee, Region IV, and NRR management were
conducted preceding the replacement activity. The calls provided an opportunity for
the NRC and the licensee to discuss and clarify the contingency actions for the
evolution. In addition, the licensee discussed the risk significance of securing the
startup transformers of both units. The inspectors noted that the licensee had
initially considered that supplemental operator simulator training was unnecessary
along with supplemental training on supplying the safety busses via 500 kV
backfeed. Upon further questioning by the NRC, the licensee indicated that the
operating crews had not been recently trained on a reactor trip coincident with a
loss of offsite power. The licensee then committed to perform training on several
scenarios.

Following the conference calls, the licensee performed simulator training of the
operators for a loss of offsite power, unit trip, and related scenarios. The inspectors
witnessed the simulator training of four crews. The inspectors discussed the results
of the training with operators. The operators stated that the simulator training
provided them valuable insights on mitigation strategies with respect to preventing
an inadvertent safety injection during a potential natural circulation condition.

The licensee also implemented other contingencies, such as maintaining all diesel
generators operable and preventing any other maintenance or testing activities to be
performed, while startup power was unavailable. Throughout the evolution,
licensee operations managers were present in the control room whenever startup
power was unavailable for both units.

Transformer Re lacement

The schedule for the transformer replacement included windows at the beginning
and end of the replacement in which startup power would not be available for either
unit. During these times, a single or dual unit trip required the affected unit(s) to be
cooled by natural circulation in the reactor coolant system, since the second source
of offsite power was a delayed backfeed through the main transformers. Therefore,
there would be no power available for reactor coolant pumps. During these
windows when startup power was not available, the licensee minimized work that
could potentially challenge the emergency diesel generators or would cause a unit
trip. In addition, the licensee planned not to deenergize startup power for the
replacement periods if weather conditions increased the probability of unit trips or
could necessitate a forced shutdown. One of the potential causes of forced
shutdown at Diablo was clogging of the circulating water screens due to high surf
carrying seaweed and kelp into the intake area.
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On November 8, at 12:35 a.m., the licensee commenced replacement of the Unit 2
startup transformer and deenergized startup power to both operating units. Both
units were placed in a 72-hour shutdown action statement per the Technical
Specifications. Startup power was restored to both units at 7:29 a.m. by feeding
the Unit 2 startup busses from the Unit 1 startup transformer through the
Unit 1-Unit 2 cross-tie breaker.

Dismantling and removing the existing Unit 2 startup transformer, and installing the
new Unit 2 transformer was completed on November 14. During this time period,
the Unit 1 startup transformer provided startup power to the Unit 2 startup bus
through the cross-tie breaker.

The licensee had scheduled to deenergize startup power on November 15, at
12 p.m. for the second work window. However, a storm moved into the area that
morning, which caused high seas. In addition, although the traveling screens at the
intake structure continued to remove the kelp and seaweed, condenser differential
pressure was rising for an unknown reason. The inspectors discussed with the
shift supervisor concerns about not starting the work with high seas. The shift
supervisor called two licensee senior managers, who came to the site and after
reviewing the conditions, decided to defer the work until November 16. The
inspectors considered this decision prudent and consistent with the plan the
licensee provided during preliminary discussions with NRC management.

Startup power to both units was isolated at 9:21 a.m. on November 16 to connect
and test the new transformer. Startup power was restored to both units at
5:56 p.m. by feeding the Unit 2 startup busses from the Unit 1 startup transformer
through the Unit 1-Unit 2 cross-tie breaker. Following restoration of startup power
to both units on November 16, the new Unit 2 startup transformer was energized
with the supply breaker open for a 12-hour minimum soak period, while startup
power was cross-tied between the units. The 12-hour soak period was completed
at 6 a.m. on November 17.

At the briefing held in the control room with all associated parties prior to
deenergizing startup power for the final time, control room personnel questioned the
adequacy of the procedure for transferring 12 kV loads from the unit auxiliary
transformer to the new startup transformer, part of the planned testing after startup
power was restored. Specifically, the personnel noted that startup voltage was
approximately 7 percent higher than unit auxiliary voltage, and questioned whether
this voltage difference could cause the associated circuit breakers to trip during a
bus transfer. Licensee technical personnel at the briefing did not agree on whether
this would be a concern. The senior manager at the briefing directed the technical
personnel to determine whether the existing procedure was adequate or if the
startup voltage needed to be lowered to ensure a successful transfer, prior to
proceeding with any work.
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Subsequent to the briefing, technical personnel determined that lowering the startup
voltage to match unit auxiliary voltage was prudent, even though they had not
determined whether a seven percent voltage differential caused a risk of a circuit
breaker tripping or equipment damage. The licensee changed the transfer
procedure.

The inspectors observed that the licensee's manual transfer scheme was a
make-before-break scheme, so that the two sources of electrical power were
parallelled for a short period of time. In addition, licensee personnel stated that, in
the past, occasionally both of the circuit breakers had stayed closed, parallelling the
sources for longer than the momentary design. It was not clear to the inspectors
whether the protection scheme for the startup and unit auxiliary transformers was
designed to monitor circulating current and whether the circulation current was a
risk for equipment damage or circuit breaker trips. The licensee agreed to review
the system design to determine whether the system was designed to allow for
voltage transfers with voltage mismatches or not, and if not, why the procedure
had not originally included a requirement to match the voltage. This will be an
inspector followup item pending further licensee review (IFI 50-323/97019-02).

C.

At 3:53 p.m. on November 17, the licensee commenced its final testing of the
Unit 2 startup transformer. Upon completion of the testing, the licensee connected
the new Unit 2 startup transformer to its bus and declared it operable at 9 p.m.

Conclusions

Initial preparations for the startup transformer replacement became adequate after
discussions with the NRC regarding compensatory actions; the plans did not provide
for supplemental operator training. Replacement of the transformer was performed
in a conservative manner and in accordance with licensee procedures. Licensee
management's decision to defer the second startup transformer outage because of
weather conditions was prudent.

M1.3 Surveillance Observations

a. Ins ection Sco e 61726

Selected surveillance tests required to be performed by the Technical Specifications
were reviewed on a sampling basis to verify that: (1) the surveillance tests were
correctly included on the facility schedule; (2) a technically adequate procedure
existed for the performance of the surveillance tests; (3) the surveillance tests had
been performed at a frequency specified in the Technical Specifications; and (4) test
results satisfied acceptance criteria or. were properly dispositioned.
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The inspectors observed all or portions of the following surveillances:

STP I-38-A.1 SSPS Train A Actuation Logic Test In Modes 1, 2, 3, or
4, Revision 5

STP I-38-A.2 SSPS Train A Safety Injection Reset Timer and Slave
Relay K602 Test in Modes 1, 2, 3, or 4, Revision 2

STP M-75 4 kV Vital Bus H Undervoltage Relay Calibration

b. Observations and Findin s

Prior to the performance of each of the listed surveillances, briefings were
performed in the control room. The briefings were thorough, covering interface
with control room operator, prerequisites, precautions and limitations, expected
alarms and indications as well as the significant procedural steps. The test
equipment was within the calibration frequency. Good self-checking, peer-
checking, and three-part communications were used throughout the tests. The test
results were compared to the acceptance criteria and found to be satisfactory.

c. Conclusions

The inspect ors found that the surveillances observed were being scheduled and
performed at the required frequency. The procedures governing the surveillance
tests were technically adequate and personnel performing the surveillances
demonstrated an adequate level of knowledge.

M1.4 Missed Surveillances and Entries into TS 4.0.3

a. Ins ection Sco e 61726

The inspectors reviewed the licensee's evaluation of missed surveillances.

b. Observations and Findin s

Failure to Vent ECCS Pum Casin s and Hi h Points

In two instances, the licensee identified that they were not meeting the
requirements of TS 4.5.2.b.1 for verification that ECCS piping is full of water by
venting the ECCS pump casings and accessible discharge piping high points. The
piping is to be verified full every 31 days.

On October 23, the licensee identified that venting of the ECCS pump casings had
not always been performed. The review of this matter occurred after the licensee
learned that another licensee had failed to vent pump casings.
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Since prior to initial plant operation, surveillance Procedure STP M-89, "ECCS
System Venting," exempted venting the ECCS pump casings if the pump was in
operation. However, the NRC had determined that ECCS pumps required a vent,
even if operating. The licensee reviewed the previous two years performance of
Procedure STP M-89 and found that the centrifugal charging pump casings had not
been vented on November 15, 1995; April 3, 1996; and January 8, 1997; because
the pumps were running.

In the second instance, the licensee identified on November 4 that Procedure
STP M-89 did not include two accessible high point vents on the safety injection
lines to the reactor coolant system hot legs. These vents are downstream of the
hot leg injection valves and are normally isolated.

After each identification, the licensee entered TS 4.0.3 action requirement for each
unit, revised the applicable sections of STP M-89, and performed venting. During
the venting, no gas accumulation was discovered. Failure to vent the ECCS pump
casings and high point vents constitutes a missed surveillance and is a violation of
TS 4.0.2. However, this licensee identified and corrected violation is being treated
as a noncited violation, consistent with Section VII.B.1 of the NRC Enforcement
Policy (NCV 50-275;323/97019-03).

Inade uate testin of SSPS lo ic circuits

In two instances, the licensee identified that they were not meeting the
requirements of TS 4.3.1.1 for testing of SSPS logic circuits. An actuation logic
test is the application of various simulated input combinations in conjunction with
each possible interlock logic state and verification of the required logic output.

On September 12, during a review of procedures for compliance with NRC Generic
Letter 96-01, the licensee identified that the P-8 function of blocking the 1-out-of-4
low flow reactor trip below 35 percent power was not verified during the SSPS
semi-automatic test. The licensee determined that the vendor supplied SSPS
cabinets did not have the 1-out-of-4 low flow universal logic card connected to the
SSPS semi-automatic tester

In the second instance, and as a result of industry information received
November 13, 1997, the licensee identified three SSPS functions related to
universal logic boards in a memory configuration that were inadequately tested.
The functions were Source Range Automatic P-10 Block, Feedwater Isolation on
P-14 SG High-High Level, and Feedwater Isolation on Safety Injection. The licensee
determined that the sequence of testing could have resulted in the condition of
three inputs supplied to a 2-out-of-4 logic. As a result, one input could have failed
and not been detected by the test.

After each identification, the licensee entered TS 4.0.3 action requirement for each
unit, revised the applicable procedures, and satisfactorily performed the testing.
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Failure to adequately test the SSPS logic circuits constitutes a missed surveillance
and is a violation of TS 4.0.2. However, this licensee-identified and corrected
violation is being treated as a noncited violation, consistent with Section VII.B.1 of
the NRC Enforcement Policy (NCV 50-275;323/97019-04).

C. Conclusions

The licensee identified the missed surveillances as a result of their review of
industry events and notifications, and by a comparison of their design and
surveillance tests as a result of NRC Generic Letter 96-01 ~ Although two noncited
violations were identified, the licensee's continued review of these matters and
other inadequacies in surveillance testing is considered a strength.

M2 Maintenance and Material Condition of Facilities and Equipment

IVI2.1 Plant Material Condition

a. Ins ection Sco e 62707 71707

The inspectors conducted frequent plant tours of the facility during this inspection
period. In addition, the inspectors reviewed the work management system of the
facility.

b. Observations and Findin s

During plant tours, the inspectors observed safety-related pumps and valves for oil
and boric acid leaks. The inspectors observed that few leaks existed, and all were
documented and scheduled for repair. In addition, the inspectors observed that few
steam leaks existed in balance-of-plant areas, and all were documented and
scheduled for repair.

The inspectors reviewed the licensee's work management system to determine the
status of open corrective maintenance items. The licensee's total open corrective
maintenance items was 450 at the end of the inspection period. This number was
approximately one-half of the open corrective maintenance items compared to the
previous year. In addition, the licensee had reduced the number of control room
deficiencies from 195 the previous year to 65. Licensee management frequently
tracked and reviewed the maintenance backlog through their self-assessment
initiatives, which has contributed to aggressive scheduling and completion of these
corrective maintenance items.

c. Conclusions

Overall material condition of the plant was good and was improved over the past
year. The licensee has been aggressive in reducing the number of open corrective
maintenance items and control room deficiencies by 50 percent over the past year.
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IVI8 Miscellaneous Maintenance Issues (92700, 92902)
I

M8.1 Closed LER 50-275 323 97016-00: inadequate surveillance testing of the P-8
reactor trip interlock due to inadequate vendor technical information discovered as a
result of NRC Generic Letter 96-01. This event is discussed in section M1.3 of this
report. The inspectors determined that the LER properly described the event and
provided satisfactory corrective actions.

iii. ~En ineerin

E1 Conduct of Engineering

E1.1 AMSAC C-20 Interlock Set oint

a. Ins ection Sco e 37551 92903

The inspectors reviewed the licensee's actions for an AMSAC setpoint that was
determined to be improperly set.

b. Observations and Findin s

The licensee determined that the C-20 setpoint for automatically blocking AMSAC
on both units was not consistent with NRC's safety evaluation report for the
proposed AMSAC design.

The licensee investigated this issue after reviewing another licensee's report to the
NRC which indicated that the C-20 setpoint was nonconservative. In May 1997,
the licensee reviewed AMSAC design documentation and determined that the Diablo
Canyon C-20 setpoint was at 40 percent turbine power rather than at 40 percent
reactor thermal power as stated in the NRC safety evaluation report. The licensee
determined that a C-20 setpoint of 40 percent turbine power was equivalent to
approximately 46 percent reactor thermal power. The licensee contacted the
AMSAC vendor and learned that the C-20 setpoint could be based on turbine power
as no distinction between reactor power and turbine power had been made in the
vendor's analysis.

In July 1997, the licensee identified the discrepancy to the NRC in
Letter DCL 97-123. The letter presented the licensee's basis for believing the
setpoint should be based on turbine power, and the licensee's conclusions that the
current C-20 setting was bounded by the safety analysis and did not represent a
safety or operability concern. The NRC requested additional information regarding
the vendor analysis used to support the C-20 setpoint. In addition, the NRC
identified that the C-20 setpoint had been established at 40 percent reactor thermal
power to limit the amount of reactor coolant system voiding. Further discussions
between the licensee and the vendor revealed that a specific analysis had not been
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performed to show that a C-20 setpoint of 40 percent turbine power would not
result in voiding in the reactor vessel after an anticipated transient without scram.

On October 22, the licensee declared the AMSAC systems in both units inoperable
and made a 1-hour noneme'rgency report in accordance with 10 CFR 50.72. On
October 25, the C-20 setpoints in both units were adjusted to 32 percent turbine
power, which is equivalent to approximately 38 percent reactor thermal power, and
the systems were declared operable.

On November 21, LER 1-97-018, Revision 0, was submitted to the NRC. The
inspectors reviewed the applicable documents referenced, the root cause analysis,
and the licensee's corrective actions. The corrective actions included revising the
AMSAC design documentation and revising the administrative procedure for review
of NRC safety evaluation reports for consistency with licensee submittals.

c. Conclusions

The inspectors concluded that although the licensee did not fully recognize the
impact of the improper setpoints for the AMSAC system until questioned by the
NRC, their review of the AMSAC system that led to this discovery was a strength.

E1 ~ 2 Safet -Related Accumulator Desi n Basis Review

a. Ins ection Sco e 37551

The inspectors reviewed applicable design basis documentation and the UFSAR
sections with respect to the safety related accumulators.

b. Observations and Findin s

The safety-related accumulators served as an ECCS system that passively injects
borated water from four pressurized tanks into the reactor coolant system when
reactor pressure decreases to approximately 625 psig. Section 6.3.2 of the UFSAR
described the design bases of the accumulator. The inspectors determined that
Section 6.3.2 accurately described the function and operation of the accumulators.

Procedure OP B-3B, "Accumulators - Fill and Pressurize," Revision 11, provided
instructions for filling and pressurizing the accumulators for standby operation. This
procedure required operators to pressurize each accumulator to 625 psig and fill to
67 percent. These values properly reflected the mid-range of the TS values for
accumulator operation. In addition, the inspectors reviewed Procedure STP 1-1A,
"Routine Shift Checks Required by Licenses," Revision 66, to ensure that the TS
values were accurately translated into surveillances. The inspectors noted that the
procedure verified that accumulator pressures were between 610 and 630 psig,
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while the TS required pressures to be between 595.5 and 647 psig. The
accumulator pressure range in Procedure STP 1-1A was appropriate b'ased on
instrument accuracies.

The inspectors also reviewed the bases for the values used in the TS to ensure that
the accumulator pressure and level requirements were adequate for safe operation
of the facility. The licensee's TS values were based on a vendor supplied
calculation, which was supported by several computer codes. The inspectors
reviewed WCAP-14775, "Best Estimate Analysis of the. Large Break Loss of Coolant
Accident for Diablo Canyon Power Plant Units 1 & 2 to Support 24 Month Fuel
Cycles and Unit 1 Uprating." The inspectors noted that the values used by the
licensee in the TS for accumulator level and pressure were conservative as
compared to the vendor's analysis.

C. Conclusions

E8

E8.1

The licensee properly translated the design basis of the safety related accumulators
into the UFSAR, TS, and applicable procedures.

Miscellaneous Engineering Issues (92700, 92903)

Closed IFI 50-275 50-323 9704-06: auxiliary saltwater cross-tie Valve FCV-601
was not illuminated by emergency lighting. UFSAR Section 9.2.7.1 stated that
operator action is credited to place either a second component cooling water heat
exchanger or a second auxiliary saltwater pump (from the same unit or the other
unit through the cross-tie valve) into service within 20 minutes in order to prevent
overheating of the component cooling water system. The inspectors questioned the
ability to open the cross-tie valve within 20 minutes and the necessity of having
emergency lighting in the area.

Action Request A0439301 addressed these issues and concluded that in the case
of loss of normal lighting from both units, the battery operated lights in the area
would provide some illumination to operate the cross-tie valve. Also, the availability
of flashlights will allow an operator to manually open the valve.
Procedure OP F-2:III, "Component Cooling Water System'- Shutdown and Clearing,"
Revision 18 (Unit 1) required that when a heat exchanger was cleared, the quick
recovery instructions in attachment 9.2 would be performed. These instructions
included staging a ladder at the valve and requiring the intake watchstander to
remain in the immediate area. The inspectors walked down the area, observing the
location of the cross-tie valve, the battery operated lights and staging area for the
ladder, and concluded the licensee's response to the action request was adequate.

E8.2 Closed LER 1-97-018-00: AMSAC system outside design basis due to incorrect
C-20 setpoint. This event is discussed in Section E1.1 of this report. The
inspectors considered that the LER provided a thorough description of the event and
that the corrective actions were satisfactory.
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R1 Radiological Protection and Chemistry Controls

R1.1 General Comme'nts

During this inspection period, the inspectors observed radiation protection controls.
The inspectors noted that licensee personnel followed basic radiation practices such
as proper wearing of dosimetry and observance of radiation protection boundaries.

p4 Staff Knowledge and performance in Emergency Planning

P4.1 Reactor Tri and NOUE Unit 2

Ins ection Sco e 92904

The inspectors observed the licensee's implementation of the site emergency plan
during the reactor trip and safety injection event. In addition, the inspectors
reviewed the licensee's evaluation of the notifications.

Observations and Findin s

During the reactor trip and safety injection event of October 24, 1997, the licensee
declared a NOUE at 8:32 a.m. This classification was appropriate in that Procedure
EP G-1 "Emergency Classification and Emergency Plan Activation," Revision 25,
item 27, listed as one of the examples of a NOUE: "safety injection actuation with
emergency core cooling system injection into the reactor coolant system resulting
from a valid signal based on plant conditions."

Following proper classification of the event, the licensee notified state and local
authorities of activation of the emergency plan within 15 minutes as required in
Procedure EP G-3 "Notification of Off-Site Agencies and Emergency Response
Organization Personnel," Revision 29. The NRC Operations Center was also
properly notified within 1 hour.

Although Procedure EP G-3 required the licensee to provide updates to state and
county officials every 30 minutes when the emergency plan was activated, the
licensee provided no other followup communications to state and local agencies
until the event was terminated. As a result, these agencies were not provided with
updates for approximately 1 hour.

The licensee terminated the NOUE at 9:38 a.m., when plant conditions were stable.
The NRC Operations Center was notified within 1 hour as required. County officials
were notified at 9:52 a.m. (14 minutes) and state officials at 9:54 a.m.
(16 minutes). However, Procedure EP G-3 required that state and local authorities
be notified within 15 minutes.
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The licensee identified their failure to implement the emergency plan on October 25,
and initiated an Action Request. For corrective actions, the licensee counseled the
shift supervisor and initiated action to train each of the operating crews during
ongoing requalification training.

The failure'to update state and local officials every 30 minutes, and to notify state
officials of termination of'the emergency plan within 15 minutes, is a violation of
Procedure EP G-3 and 10 CFR 50.54 (q).'his nonrepetitive, licensee-identified and
corrected violation is being treated as a noncited violation, consistent with
Section VII.B.1 of the NRC Enforcement Policy (NCV 50-323/97019-06).

c. Conclusions

The licensee properly classified the MOUE and notified all the proper personnel and
outside agencies upon activation of the emergency plan. However, a noncited
violation was identified for failure to implement emergency planning procedures, in
that updates to state and county officials were not made and notifications of
termination of the MOUE were not timely.

S1 Conduct of Security and Safeguards Activities

S1.1 General Comments 71 750

During routine tours, the inspectors noted that the security officers were alert at
their posts, security boundaries were being maintained properly, and screening
processes at the primary access point were performed well. During backshift
inspections, the inspectors noted that the protected area was properly illuminated,
especially in areas where temporary equipment was brought in.

F8 IVliscellaneous Fire Protection Issues

F8.1 Closed LER 50-275 and 50-323 96-11-00: untested Ceilcote 658-N epoxy grout
fire barrier penetration seals. This item is closed administratively because
Revision 1 to LER 96-11 was closed in NRC Inspection Report 50-275;323/97017.
The issues addressed in Revision 1 adequately addressed the items in Revision 0.

V. Mana ement Meetin s

X1 Exit Meeting Summary

The inspectors presented the inspection results to members of licensee management at the
conclusion of the inspection on November 25, 1997. The licensee acknowledged the
findings presented.
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The inspectors asked the licensee whether any materials examined during the inspection
should be considered proprietary. The licensee stated that WCAP-14775 "Best Estimate
Analysis of the Large Break Loss of Coolant Accident for Diablo Canyon Power Plant
Units 1 and 2," used to support the inspection activities described in Section E1.2, was
proprietary. This inspection report contains no proprietary information.





ATTACHMENT

SUPPLEMENTAL INFORMATION

PARTIAL LIST OF PERSONS CONTACTED

Licensee

J. R. Becker, Director, Operations
W. G. Crockett, Manager, Nuclear Quality Services
R. Gray, Director, Radiation Protection
T. L. Grebel, Director, Regulatory Servrces
D. B. Miklush, Manager, Engineering Services
J. E. Molden, Manager, Operations Services
D. H. Oatley, Manager, Maintenance Services
R. P. Powers, Vice President DCPP and Plant Manager
L. F. Womack, Vice President, Nuclear Technical Services

INSPECTION PROCEDURES (IP) USED

IP 37551

IP 61726

IP 62707

IP 71707

IP 71750

IP 92700

IP 92902

IP 92903

IP 92904

IP 93702

Onsite Engineering

Surveillance Observations

Maintenance Observation

Plant Operations

Plant Support Activities

Onsite Followup of Written Reports of Nonroutine Events at Power
Reactor Facilities

Followup - Maintenance

Followup - Engineering

Followup - Plant Support

Prompt Onsite Response to Events at Operating Power Reactors





ITEMS OPENED AND CLOSED

~Oened

50-323/9701 9-01 IFI

50-323/9701 9-02 IFI

Indeterminate root cause of transfer cutout switch failure
(Section 02.2)

Review adequacy of startup transformer testing procedure
(Section M1.2)

Closed

50-275;323/
9704-06

50-275;323/
97-01 6-00

50-275;323/
97-01 8-00

50-275;323/
96-1 1-00

0 ened and Closed

IFI

LER

LER

LER

Auxiliary saltwater cross-tie valve not illuminated by
emergency lighting (Section E8.1)

Inadequate surveillance testing of the SSPS
(Section M8.1)

AMSAC system outside of design basis due to incorrect
C-20 setpoint (Section E8.2)

Untested Ceilcote 658-N epoxy grout fire seals
(Section F8.1)

50-275;323/
9701 9-03

50-275;323/
97019-04

50-323/9701 9-05

NCV Failure to vent ECCS systems (Section M1.4)

NCV Missed surveillances on SPSS circuitry (Section IVI1.4)

NCV Failure to perform timely notifications per emergency
planning procedures (Section P4.1)
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LIST OF ACRONYMS USED

AMSAC

ECCS

gpm

IFI

IP

kv

LER

NCV

NOUE

pslg

SSPS

TS

UFSAR
WO

anticipated-transient-without-scram mitigation system actuating
circuitry

Emergency Core Cooling System

gallons per minute

Inspection Followup Item

Inspection Procedure

kilovolt

Licensee Event Report

Noncited Violation

Notification of Unusual Event

pounds per square inch gauge

solid state protection system

Technical Specification

Updated Final Safety Analysis Report
work order
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October 31, 1997

Gregory M. Rueger, Senior Vice President
and General Manager

Nuclear Power Generation Bus. Unit
Pacific Gas and Electric Company
Nuclear Power Generation, 814A
77 Beale Street, Room 1451
P.O. Box 770000
San francisco, California 94177

SUBJECT: NRC.INSPECTION REPORT 50-275/97-18; 50-323/97-18

Dear Mr. Rueger:
e

An NRC inspection was conducted October 6-10, 1997, at your Diablo Canyon Nuclear
Power Plant, Units 1 and 2 reactor facilities. The enclosed report presents the scope and

results of that inspection.,~

~

Our inspection verified that your liquid and gaseous radioactive waste effluent management
program was properly implemented.

In accordance with 10 CFR 2.790 of the NRC's",Rules of Practice," a copy of this
inspection report will be placed in the NRC Public Document Room.

Should you have any questions concerning this inspection, we will be pleased to discuss
them with you.

Sincerely,

Blaine Murray, Chief
Plant Support Branch
Division of Reactor Safety

Docket Nos.: 50-275; 50-323
License Nos.: DPR-80; DPR-82

Enclosure:
NRC Inspection Report
50-275/97-1 8; 50-323/97-1 8
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cc w/enclosures:
Dr. Richard Ferguson
Energy Chair
Sierra Club California
1100 lith Street, Suite 311
Sacramento, California 95814

Ms. Nancy Culver
San Luis Obispo Mothers for Peace
P.O. Box 164
Pismo Beach, California 93448

Chairman
San Luis Obisp'o County Board of

Supervisors
Room 370
County Government Center
San Luis Obispo, California 93408

Mr. Truman Burns>Mr. Robert Kinosian
California Public Utilities Commission
505 Van Ness, Rm. 4102
San Francisco, California 94102

Robert R. Wellington, Esq.
Legal Counsel
Diablo Canyon Independent Safety Committee
857 Cass Street, Suite D

Monterey, California 93940

Mr. Steve Hsu
Radiologic Health Branch
State Department. of Health Services
P.O. Box 942732
Sacramento, California 94234

Christopher J. Warner, Esq.
Pacific Gas and Electric Company
P.O. Box 7442
San Francisco, California 94120
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Robert P. Powers, Vice President
and Plant Manager

Diablo Canyon Power Plant
P.O. Box 56
Avila Beach, California 93424

Managing Editor
Telegram-Tribune
1321 Johnson Avenue
P.O. Box 112
San Luis Obispo, California 93406
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WCFO File
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