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Pacific Gas and Electric Company 77 Beate Street

San Francisco, CA,94106
415/973-4684
TWX 910-372-6587

James D, Shifter
Senior Vice President and

General Manager
Noclear Power Generation

June 18, 1991

PG&E Letter No. DCL-91-157

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Re: Docket No. 50-323, OL-DPR-82
Diablo Canyon Unit 2
Licensee Event Report 2-90-002-.02
Fuel Handling Building Ventilation System Inoperable During Fuel
Movement Due to Personnel Error

Gentlemen:

Pursuant to 10 CFR 50.73(a)(2)(i)(B), PGEE is submitting the enclosed
revision to a Licensee Event Report (LER) regarding the violation of
Technical Specification 4.9. 12.d.3, due to blocked open personnel doors
causing a reduced negative pressure in the Fuel Handling Building. This
revision is being submitted to clarify the bases of the conclusions
reached in the safety analysis.

This event has in no 'way affected the health and safety of the public.

'cerely,
t

. D. Shif er
J

cc: Ann P. Hodgdon
John B. Hartin
Phillip J. Horrill
Paul P. Narbut
Harry Rood
CPUC
Diablo Distribution
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On March 12, 1990, action b. of Technical Specification (TS) 3.9. 12 was exceeded when movement

of irradiated fuel was conducted with an inoperable Fuel Handling Building (FHB)'ventilation
system due to temporary hoses blocking open FHB personnel doors.

An NRC Resident Inspector identified the temporary hoses blocking open the FHB doors, and

questioned the operability of the ventilation system. On March 15, 1990, a test was conducted
to verify that adequate negative pressure was maintained. The test results were
unsatisfactory.

On March 15, 1990, plant operators declared the FHB inoperable and verified that action b. of
TS 3.9. 12 was satisfied. On Narch 15, 1990, after the FHB supply fans were turned off, the
test was reperformed satisfactorily, and the FHB ventilation system was declared operable.

The root cause of this event was personnel error in that an engineer failed to recognize
personnel doors as a part of the FHB ventilation boundary.

STP H-5 was revised to ensure that FHB doors will not be blocked open during movement of
irradiated fuel. Also, signs were posted on doors that are ventilation boundaries', a

procedure was developed to aid in identifying doors that are ventilation boundaries, and a

memorandum regarding training was issued to all department managers regarding FHB ventilation
boundaries.
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I. Plant Conditions

Unit 2 was in Node 6 (Refueling).

II.. Descri tion of Event

A. Event:

On March 12, 1990, at 1730 PST, action b. of Technical Specification
(TS) 3.9. 12, "Fuel Handling Ventilation System," was exceeded when
fuel movement in the Unit 2 spent fuel pool was in progress and the
Fuel Handling Building (FHB) ventilation system (VG) was determined to
be inoperable due to temporary hoses blocking open personnel doors.

TS 4.9. 12.d.3 requires that the FHB ventilation system maintain a

negative pressure equal to or greater than 1/8-inch water gauge. A

partial performance. of Surveillance Test Procedure (STP) M-41, "Fuel
- Handling Building Ventilation System - DOP and Halide Penetration," on

March 15, 1990, verified that the FHB ventilation system did not
maintain the negative pressure required by TS 4.9. 12.d.3 for the FHB.

Subsequent investigation identified that the FHB pressure boundary had

been affected on March 5, 1990. Therefore, the FHB ventilation system
had not met its operability requirement during Unit 2 fuel handling
that began on March 12, 1990.

During steam generator (SB)(SG) draindown and other related activities
in progress for the Unit 2 third refueling outage, water hoses were
placed through personnel doors blocking them open. Hoses used for the
steam generator rapid draining system were installed on Harch 5, 1990,
and routed through the door adjacent to the motor-driven auxiliary
feedwater (AFW) pump (BA)(P) leading to the a penetration area at I
elevation 100 feet. Also, alternate primary water hoses used in
support of reactor cavity decontamination were installed on
March 6, 1990, and routed through the stairway doors on the south
stairwell at the 100 and 130 foot elevations (access to containment
purge valves (VA)(ISV)).

On March 15, 1990, an NRC Resident Inspector identified the temporary
hoses blocking the personnel doors open and questioned the effect on

the FHB ventilation system operability.

A partial STP H-41 test was conducted to determine if the appropriate
negative pressure could be maintained in the FHB. The test concluded
that with the FHB pressure boundary doors blocked open, the
ventilation system was rendered incapable of maintaining the 1/8-inch
water gauge negative pressure required by TS 4.9. 12.d.3. Therefore,
beginning March 5, 1990, the FHB ventilation system had not met its
limiting condition for operation. On March 15, 1990, the Unit 2 shift
foreman declared the FHB ventilation system inoperable and verified

5392S/0085K
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that no fuel movement or crane operations over the spent fuel pool
were in progress.

On March 15, 1990, the FHB supply fans (VG)(FAN) were secured and a

partial STP M-41 was reperformed. The results of the test determined
that the FHB ventilation system now met the requirements of
TS 4.9. 12.d.3. The Unit 2 FHB ventilation system was then declared
operable. To ensure that the required TS negative pressure was

maintained, the Unit 2 shift foreman subsequently issued an
administrative tag out prohibiting supply fan operation.

1

On March 23, 1990, the hoses were removed and the Unit 2 FHB personnel
doors were posted with warning signs. A partial STP M-41 test
performed on that date confirmed that the TS-required negative
pressure was maintained in the FHB with supply fans in operation and
the personnel doors closed.

B. Inoperable Structures, Components, or Systems that Contributed to the
Event:

None.

C. Dates and Approximate Times for Major Occurrences:

February 16, 1990: STP M-41 satisfactorily performed.

2.

3.

March 5 and 6, 1990: - Temporary hoses routed through FHB

personnel doors.

March 12, 1990, at 1730 PST: Event date: Unit 2 core off-load
began.

4. March 15, 1990:

5. March 15, 1990:

6. March 23, 1990:

Discovery date: Test results of
~ the FHB ventilation system with
the supply fans on were
unsatisfactory. The FHB

ventilation system was declared
inoperable.

The test was reperformed with the
supply fans off. The results were
satisfactory and the FHB

ventilation system declared
operable.

Hoses were removed and STP M-41
was performed with supply fans on
and personnel doors closed. The
results were satisfactory.
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D. Other Systems or Secondary Functions Affected:

None

F.

G.

method of Discovery:

System engineer determined the problem by responding to a question
from the NRC Resident Inspector.

Operator Actions:

Upon notification of the unsatisfactory test results, the shift
foreman declared the FHB ventilation system inoperable, verified that
no operations over the spent fuel pool were in progress, and shut down

the FHB supply fan. Upon notification of satisfactory performance,
the shift foreman subsequently declared the FHB ventilation system
operable.

Safety System Responses:

None.

III. Cause of the Event

A. Immediate Cause:

B.

Various temporary hoses used for steam generator draining and reactor
cavity decontamination were blocking open several FHB personnel doors.

Root Cause:

C.

The root cause of this event was failure of an engineer, during a

review of FHB boundaries, to recognize that personnel doors constitute
part of the FHB ventilation pressure boundary.

Contributing causes to this event were:

Personnel error in that the requirements'f procedure NPAP C-4,
"Bypass of Safety Functions and Control of Jumpers," and AP C-l,
"Nuclear Power Plant Modification Program," were not followed to
control work that installed the primary water drain hoses and

the steam generator rapid drain system hoses through the
personnel doors. In the former case, the hoses represented a

bypass of normal plant piping. In the latter case, the steam
generator hoses were part of a modification. In both cases, the
hose installation should have been evaluated by either bypass
control procedures or a design change package.

5392S/0085K
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2. Inadequate administrative control of doors that have a function
that is important to safety. Only fire, security, and very high
radiation area doors are presently identified and controlled.

IV. nal sis of the Event

The TS bases for the FHB ventilation system state, "The limitations on the
FHB ventilation system ensure that all radioactive material released from an

ir radiated fuel assembly will be filtered through the HEPA filters (VG)(FLT)
and charcoal adsorber prior to discharge to the atmosphere. The operability
of this system and the resulting iodine removal capacity are consistent with
the assumptions of the safety analysis."

Final Safety Analysis Report (FSAR) Update Section 9.4.4. 1 indicates that
the requirement for. the design of the FHB ventilation system is to remove
more air than is supplied so that all potential air leakages will be into
and not out of the FHB (ND). The FSAR Update assumes that the spent fuel
pool area at the 140 foot elevation is supplied with less air than is
exhausted, thus creating a negative pressure with respect to the ambient. A

negative pressure assures that exfiltration from the area of the spent fuel
handling accident (FHA) would be through the FHB exhaust, in accordance with
the TS bases.

The FHB ventilation system is designed to create a sweeping effect across
the surface of the spent fuel pool, thereby minimizing the effect of
potential stagnant air pockets. Considering the sweeping effect of the
ventilation system, and the location of the measuring instruments in the
spent fuel pool area, the measured pressure is indicative of the pressure at
the surface of the spent fuel pool.

The Unit 2 spent fuel pool is located at the 140 foot elevation of the FHB

towards the south-east part of the power block. The FHB is shielded from
the prevailing winds common in Harch by the containment (NH), auxiliary
(NF), and turbine (NN) buildings. Therefore, any pressure disturbance
caused by the outside wind effects would" be diminished and have a negligible
effect on the spent fuel pool area pressure.

A. DOOR/VENTILATION SYSTEM INTERFACE DESCRIPTION

During the Unit 2 third refueling outage, the following doors were
identified by the NRC to have been open:

l.
2.
3.
4.
5.

Door 265-2
Door 285-2
Door 357-2
Door 389-2
Door 263-2

5392S/0085K
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DOOR 265-2

Door 265-2 is located on the 100 foot elevation and connects the
motor-driven AFW pump room of the FHB with the area at the 100 foot
elevation outside containment (GE area). The GE area is not part of
the, FHB ventilation enclosure. Air is supplied to the AFW pump room
for temperature, control. As a result, the room 'is maintained at a

positive pressure with respect to the spent fuel pool area, and
therefore air from the pool area does not enter the AFW pump room.
Air is exhausted from the AFW pump room through an opening in the
ceiling to the spent fuel pool area, where it is then drawn into the
exhaust ductwork. near the spent fuel pool.

DOOR 285-2

Door 285-2 is located on the 100 foot elevation and connects the
turbine-driven AFW pump (BA)(P) room with a corridor on the 100 foot
elevation. The FHB ventilation system supplies air to both the access
corridor and the turbine-driven AFW pump room. Since the areas on
both sides of this door are within the FHB ventilation enclosure, this
door is not a ventilation boundary door.

DOOR 357-2

Door 357-2 is located on the 115 foot elevation and connects the
hydrazine/ammonia pump (KD)(P) room of the FHB enclosure with the
stairwell that separates the FHB from the auxiliary building. At the
time of this event, this door had a broken door strike that prevented
it from being latched closed. The door swings open toward the
hydrazine/ammonia pump room. The hydrazine/ammonia pump room is
provided with approximately 3250 cubic feet per minute (cfm) of air
from the FHB supply fans. The exhaust air from this area is routed to
the cask decontamination area and to the spent fuel pool area where it
is drawn into the exhaust duct located near the spent fuel pool.

During the period when the FHB pressure was negative 1/16-inch water
gauge (WG), Door 357-2 was closed. The FHB ventilation system supply
fans were in operation and maintained this room at a positive pressure
with respect to the spent fuel pool area. The positive pressure
forced the door closed. Therefore, during the time of fuel movement,
there was no air flow across this closed door, and this door had no
effect on the pressure in the FHB.

DOORS 389-2 & 263-2

Door 389-2 is located on elevation 122 foot, 6 inches and connects the
Unit 2 FHB southwest stairwell with the area between the containment
building and the FHB, in which auxiliary building Exhaust Fan E-3

(VF)(FAN) is installed. The Exhaust Fan E-3 area is not served by a

5392S/0085K
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ventilation system. This area does, however, communicate with the
ambient through louvers located near the containment wall, and via the
expansion gap between the containment wall and the 140 foot elevation
ceiling.

Door.263-2 is located on the 100 foot elevation and connects the
corridor at the 100 foot elevation with the Unit 2 FHB southwest
stairwell.

B.

The stairwell, to which Doors 389-2 and 263-2 both connect, opens to
the spent fuel pool area at the 140 foot elevation. Hoses were run
from the primary water make-up pumps through Door 263-2, up the
stairwell through Door 389-2 and into the Exhaust Fan E-3 area. The
doors were open approximately three inches.

Based on the above, only the opening of Doors 265-2, 389-2, and 263-2
could potentially have had an adverse effect on the FHB negative
pressure.

FLOW OBSERVATIONS

Flow observations and measurements were obtained on March 15, 1990,
January 15, 1991, and January 21, 1991. During each observation, the
FHB ventilation system was operating in the normal mode of operation
and all the doors were in their non-conforming condition. Flow
measurements were obtained using a Davis rotating vane anemometer.
The air flow rates and direction differed from observation to
observation. The following is a summary of the observations for the
doors that could affect the FHB pressure:

DOOR 265-2

There appeared to be some air flow through Door 265-2, but at a

velocity too low to measure. 'The direction of flow through the door
varied depending upon the position along the door frame at which the
measurements were taken. From this observation it was concluded that
there was no net flow across Door 265-2.

DOORS 389-2 AND 263-2

On March 15, 1990, several observations were made with Doors 263-2 and
389-2 open simultaneously. Initial observations noted that the
direction of air flow was from the 100 foot elevation corridor,
through Door 263-2, into the Unit 2 south stairwell, and through Door
389-2 into the Exhaust Fan E-3 area.

This flow scenario was verified by additional observations taken on

January 15, 1991. Air flow direction and door gap air velocities were
measured and recorded. At approximately 1100 PST, with Doors 389-2

5392S/0085K
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and 263-2 cracked'open approximately three inches and the FHB

ventilation system operating in the normal mode of operation, it was

noted that the air flow across the open gap for Door 389-2 would
cycle, with the air flowing into the FHB for approximately two minutes
at 500 cfm, and then the air flowing out of the FHB for approximately
30 seconds at 1490 cfm. The period and length of the cycle was not
consistent.

C.

The air flow across Door 263-2 was relatively stable at 1740 cfm into
the stairwell.

Later that afternoon it was noted that the air flow across Door 389-2
continued to cycle; however, the magnitude of the air flow was less.
The cyclic flow across Door 389-2 could explain the difference between
PG&E and NRC observations. The NRC had observed a different flow,
with all the affected doors in their non-conforming position, from
that identified by PG&E in March, 1990. The cyclic flow may be caused
by several factors, such as temperature conditions inside and outside
the plant and momentary opening and closing of doors.

Additional observations were made on January 21, 1991, between 1200
and 1300 PST, with all of the subject doors in their non-conforming
position. It was noted that air flowed from the corridor at the 100
foot elevation, through the gap at Door 263-2, and into the stairwell
at a rate of approximately 1540 cfm. The air flow through the gap at
Door 389-2 was from the Exhaust Fan E-3 area into the stairwell at a

flow rate of approximately 1560 cfm. During this observation, the air
flow across Door 389-2 was steady and did not cycle.

Based on the observation that more air was being supplied into the
stairwell from Door 263-2 than being exhausted out of the stairwell
through Door 389-2, it can be concluded that the air leaving the
stairwell is clean supply air flowing from the supply registers at the
100 foot elevation corridor through Doors 263-2 and 389-2 and out to
the Exhaust Fan E-3 area, thus maintaining the assumptions of the FHA.

CONCLUSIONS

The STP H-41 results of March 15, 1990, verified that the FHB

ventilation system was capable of maintaining a negative pressure of
1/16-inch MG -in the FHB with the FHB personnel doors blocked open and
the ventilation system supply fans in operation. Therefore, since the
FHB spent fuel pool area was maintained at a negative pressure, air
was infiltrating the spent fuel pool area, and exhaust air was being
processed through the FHB ventilation system filters, the assumptions
in the FSAR Update regarding a postulated FHA were maintained, and the
health and safety of the public were not affected by this event.
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V. Corrective Actions

A. Immediate Corrective Actions:
I

1. The FHB supply fans were shut off following the first pressure
test of the FHB.

2. The supply fans were administratively tagged out to ensure that
the TS requirements were satisfied.

3. All hoses were removed and the FHB boundary doors were secured.

4. Warning signs were placed on each Unit 2 personnel door in the
FHB stating that shift foreman permission is required to block
open the door.

5. On March 22, 1990, the Unit 2 FHB perimeter was walked down to
ensure that all other personnel doors were operable..

B. Corrective Actions to Prevent Recurrence:

1. STP H-S, "Routine Surveillance of Fuel Handling Building
Ventilation System," was revised to add all personnel
entrance/exit doors leading to the FHB to the list of doors
required to be closed for FHB ventilation system operability.

2. Warning signs were installed on all Unit 1 FHB entrance/exit
doors.

3.

4.

A design change package was issued to identify doors with
functions that are important to safety.

A memorandum discussing the details of this event was prepared
for training of Haintenance, Operations, and NECS Engineering
personnel at tailboard sessions.

5. An administrative procedure was developed to control plant doors
important to safety.

VI. Additional Information

A. Failed Components:

None.
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B. Previous LERs on similar events:

LER 2-89-001:

LER 1-89-002:

TS 3.7. 1.2 was exceeded. The root cause was a

misunderstanding by plant personnel of design basis
operability requirements, resulting in lack of
inclusion of Westinghouse requirements and design
information into an STP. Corrective actions to
prevent recurrence were directed to specific STPs
and a FSAR Update clarification, neither of which
would have prevented the events of this LER.

Failure to reinstall backwater check valves in fuel
oil transfer pump vault drain system due to
inadequate instructions to contractor personnel.
The root cause of this event was inadequate
communication of design requirements to contractor
personnel. A corrective action to prevent
recurrence required performance of an expedited
review of the FSAR Update to identify other design
criteria that may not be addressed in plant
procedures. This review had been performed, and had
identified the need for all fuel handling building
doors to be maintained closed during fuel movement.
However, the procedure revised pursuant to this was

an operating procedure, which is not specifically
required to be used for fuel movement. The
procedure for verification of fuel movement
requirements was not revised pursuant to this, and
only addressed large roll-up doors. Therefore, due
to the contributory personnel, error of this event,
this corrective action was ineffective.
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