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RECEIPT OF PETITION FOR DIRECTOR’S DECISION UNDER 10 CFR 2.206

Notice is hereby given that on November 25, 1996, as amended on
December 23, 1996, the Citizens Awareness Network (CAN) and the Nuclear
Information and Resource Service (NIRS) (Petitioners) submitted a Petition
purshant to 10 CFR 2.206 requesting certain actions associated with the Haddam
Neck plant, which the Petitioners refer to as Connecticut Yankee, and the
three Millstone units operated by Northeast Utilities (NU).

Petitioners allege that NU has, over the past decade, mismanaged its
nuclear facilities in Connecticut and operated them in flagrant disregard of
NRC regulations; that NU has failed to fulfill its commitments to the NRC;
that NU management had concrete particularized knowledge of serious on-going
violations of MRC regulations culminating in material misrepresentations to
the NRC; that regulatory oversight by the NRC to assure NU's compliance with
NRC regulations has been a blatant and abject failure; that NU is in violation
of 10 CFR Part 50, Appendix B; and that these failures have culminated in

inconsistent and inaccurate updated Final Safety Analysis Reports at NU's
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nuclear facilities in Connecticut, thereby posing a significant safety concern
for efther continued operation of the plants or decommissioning.

The bases for these assertions are NU and NRC inspection findings and NU
documents referred to in the Petition, the amendment and a VHS videotap.,
Exhibit A, which accompanied the Petition. The videotape has been transcribed
and placed in the Commission’s Public Document Room and local public document
rooms. Areas identified are surveillance testing, operation outside the
design basis, and degraded material condition. Petitioners assert that this
information demonstrates that there are inadequate quality assurance programs
at NU's nuclear facilities in Connecticut, that NU has made material false
statements regarding its Milistone units, 3nd that safe décommissioning of the
Haddam Neck plant is not possible given the defective nature of the design and
licensing basis for this facility. In adcition, in the amendment the
Petitioners assert that certain nitrogen (alculations performed by NU for the
Haddam Neck facility may not comply with .0 CFR Part 50, Appendix B, and that
the NRC failed to identify this problem. The videotape records an August 29,
1996, Citizens Regulatory Commission tele ised interview of a former Millstone
Station employee. The interview included the former employee's views relating
to NU's poor management in allowing: degradation of the material plant; poor
radwaste practices resulting in potential radiation exposure to employees; and
harassment intimidation and subsequent illegal termination of employees
raising safety concerns.

Petitioners request the following actions: immediate suspension or
revocation of NU's licenses to operate its nuclear facilities in Connecticut;

investigation of possible NU material misrepresentations to the NRC; continued



shutdown of the NU facilities in Connecticut until the Department of Justice
completes its investigation and the results are reviewed by the NRC and until
the NRC evaluates and approves NU remedial actions; continued 1isting of the
NU facilities on the NRC "watch 1ist" should NU resume operation; barring any
predecommissioning or decommissioning activity at any NU nuclear facility in
Connecticut until NU and the NRC take certain identified steps to assure that
such activities can be safely conducted; and initiation by the NRC of an
investigation into how it &llowed the asserted illegal situation at NU’s
nuclear facilities in Connecticut to exist and continue for more than a
decade. In addition, in the amendment, Petitioners request copies of
Connecticut Yankee's nitrogen calculations and an immediate investigation of
the need for enforcement action for alleged violation of 10 CFR Part 50,
Apendix B. .

The issues in the Petition, as amended, are being treated pursuant to 10
CFR Section 2.206 of the Commission’s regulations and have been referred to
the Acting Director of the Office of Nuclear Reactor Regulation. As provided
by 10 CFR Section 2.206, appropriate action with regard to these issues will
be taken within a reasonable time. By letter dated January 23, 1997, the
Acting Director denied the request for immediate suspension or revocation of
the operating licenses for the NU nuclear facilities in Connecticut.

A copy of the Petition, the amendment to the Petition and a
transcription of the videotape are available for inspection at the

Commission’s Public Document Room at 2120 L Street, N.W., Washingtun, DC 20037



and at the local public document rooms at (1) the Learning Resources Center,
Three Rivers Community-Technical College, 574 New Lonaon Turnpike, Norwich, CT

06360, and (2) the Waterford Library, ATTN: Vince Juliano, 49 Rope Ferry Road,

Waterford, CT 06385,
Dated at Rockville, Maryland this23rd day of January 1997.

FOR THE NUCLEAR REGULATORY COMMISSION
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Frank J. &W. Jr., Acting Director

Office of Nuclear Reactor Regulation




October 30, 1996

EA Nc. 96 440

Mr. Ted C. Feigenbaum

Executive Vice President - Nuclear
c/o Mr. Terry L. Harpster

P.O. Box 128

Waterford, Connecticut 06385

SUBJECT: NRC AUGMENTED INSPECTION TEAM REVIEW OF THE UNDETECTED
INTRODUCTION OF NITROGEN GAS INTO THE REACTOR VESSEL DURING
PLANT SHUTDOWN REPOF.T NO. 50-213/96-80

Dear Mr. Feigenbaum:

On October 2, 1996, the NRC completed an Augmented Inspection Team (AIT) at the
Connecticut Yankee Atomic Power Company. The enclosed report presents the results of
that inspection.

The AIT was chartercd to review the events surrounding the inadvertent decrease in
reactor vessel water level during plant shutdown conditions. The team also reviewed other
decay heat removal system challenges and equipment failures. The team developed a
sequence of events, determined the ¢ afety significance of the events, and assessed the
quality of response by the plant staff and management.

For approximately four days, control room operators were unaware that nitrogen gas was
leaking into the reactor vessel and causing level to decrease. By September 1, 1996,
reactor vessel level had decreased to approximately 3 feet below the reactor vessel flange.
The decrease in reactor vessel level was potentially significant because a further decrease
in level could have challenged the function of the operating decay heat removal system.
While there were no actual public health and safety consequences of this event and
adequate decay heat removal was maintained, the situation involving an unintended
decrease in reactor water level in combination with the unavailability of decay heat removal
equipment was safety significant.

The team identified several areas where operations performance was inadequate. Several
operations procedures failed to provide adequate details or contained incorrect information.
The absence of acceptable procedures was a contributing cause for both the nitrogen gas
intrusion going undetected and for the inadvertent diversion of water from the reactor
coolant system (RCS). Several of the events were exacerbated by plant operators failing to
follow p'ant procedures, conducting activities without procedural guidance, or making
inappropriate decisions. A lack of a questioning attitude resulted in the failure to promptly
identify the nitrogen gas accumulation in the reactor vessel. The failure by more senior
operators to convey expectations to iess experienced field operators during pre-job
briefings resulted in inappropriate equipment manipulation that either directly caused or
contributed to these events,
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EXECUTIVE SUMMARY

Haddam Neck Station
NRC !nspection Report No. 50-213/96-08

Event Summary/Safety Significance:

The AIT (team) conducted an independent assessment of the circumstances surrounding
the (1) undetected accumulation of nitrogen gas in the reactor vessel head; (2) two

inadvertent diversions of reactor coolant system (RCS) inventory; (3) failure of a residual
heat removal (RHR) pump; and (4) a leak on a8 RHR heat exchanger inlet valve body. These
events all occurred between August 22 and September 4, 1996.

The team concluded that the combination of these events was safety significant. The
operation of the RHR decay heat removal system is contingent upon maintaining adequate
level in the reactor vessel. The accumulation of nitrogen gas in the reactor vessel head
significantly reduced the water level in the reactor vessel. The decrease in reactor vessel
level went undetected by plant operators for nearly 4 days. The team determined that
systems used to mitigate a loss of the RHR system were also adversely affected by the
nitrogen gas intrusion. However, the team determined that there were no actual public
health and safety consequences of this event.

Operations:

The team identified several areas where operations performance was inadequate. Several
operations procedures, used during shutdown zonditions, failed to provide important detail
or contained incorrect information. The absence of acceptable procedures was &
contributing cause for both the nitrogen gas intrusion into the reactor vessel going
undetected and for the inadvertent diversion of water from the RCS. The team noted
several exampies where operator knowledge and performance failed to meet acceptable
standards. Several »f the events were exacerbated by plant operators failing to follow
plant procedures, conducting activities without procedural guidance, or making
inappropriate decisions. A lack of a questioning attitude, in response to several indirect
indications that the reactor vesse! was not full of water, resulted in the nitrogen gas
accumulation going undetected. The failure by more senior operators to convey
expectations to less experienced field operators during pre-job briefings resulted in
inappropriate equipment manipulation that either directly caused or contributed to these
events. Due to the operators failure to fully appreciate the significance of these events,
timely notifications to the NRC were not made.

Maintenance:

The team noted areas where maintenance support was not timely or effective. The team
determined that plant maintenance failed to restore the failed "B" RHR pump to service in a
timely manner. The unavailability of quality parts, vendor specifications, and repeated post
maintenance test failures resulted in operating with a single RHR pump for over 3 weeks.
The timely restoration of the RHR pump was important because only the redundant "A"




RHR pump remained available to provide the preferred decay heat removal method. The
team also noted a few instances where maintenance staff failed to comply with procedures
during the repair of the "B" RHR pump. The team concluded that the maintenance support

for restoring the RHR pump to service was not timely.

The team also noted that the poor material condition of several isolation vaives was a
contributing cause for tv '0 of the events reviewed. Leaking valves allowed nitrogen gas to
enter the reactor vessel and water from the RCS to be diverted to the containment sump.
The large number of leaking valves noted during these events may be indicative of a
broader problem with the material condition of valves whose primary function is for non
safety-related equipment isolation. The failure of these valves to function properly resulted
in several operator challenges. The team concluded that the maintenance support for
maintaining isolation valves was not effective.

The support provided to the operators by engineering and technical support (E&TS) was
not timely or effective. The condition of the temporary reactor head vent system wes
significantly degraded. Over the past several years, management failed to effectively
respond to previous plant staff conicerns and improve the vent header design. The E&TS
organization alsc failed to establish appropriate design criteria or conduct proper system
oversight to ensure that the system was functioning properly. The failure to establish a
functional reactor head vent systems allowed nitrogen gas to accumulate in the reactor
vessel. Absence of a direct means of monitoring reactor vessel level, for approximately
6 days while refueling activities were postponed, complicated the situation for the
operators.

igh ntr

The failure by plant management and staff to fully appreciate the significance of this event
resulted in a8 poor event response and in a delay in initiating an integrated event recovery
plan. The team determined that the actions taken during and following this event to
determine actual reactor vessel level were not timely. The~> actions included taking local
reactor vessel level indication system (RVLIS) and core exit thermocouple (CET) readings
and completing the special test to verify level. Delays w.ie encountered in reinstalling
control room RVLIS and CET indications and aligning a reactor coolant pump (RCP) for
standby service. The actions implemented to monitor the operating RKR pump, following
the "B" RHR pump failure, were also not compreheisive or timely. Delays were also
experienced in initiating and staffing the indepe:ident review team that investigated these

events.
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1.0 INSPEC TION OBJECTIVES

The objective of this inspection was to conduct an independent assessment of the
circumstances surrounding the (1) undetected accumulation of nitrogen gas in the reactor
vessei head; (2) inadvertent diversions of reactor coolant system (RCS) inventory; (3)
failure of decey heat removal system components. Specific inspection objectives were
provided to the team, by the Regional Administrator, in the AIT Charter (Attachment 1 of
this report). The inspectors used NRC Inspection Manual Chapter 93800 as guidance for
conducting this inspection activity.

2.0 BACKGROUND AND EVENT SUMMARY
lation of Ni in the R r |

A reactor shutdown was completed on July 22, 1996, in accordance with technical
specifications (TS), to address design issues with the containment air recirculation fans.
Following the shutdown, plant management decided to remain shutdown and to start the
planned refueling outage.

The plant was in cold shutdown during this event., The residual heat removal (RHR)
system was in service to remove decay heat. The "A" RHR pump was in service and the
"B" RHR pump was in standby (later determined to have been inoperable). The reactor
vessel head was installed and the RCS loop stop valves were closed. The reactor vessel
level irdication system (RVLIS) and core exit tt ermocouples (CETs) had been removed
from sarvice in accordance with refuelinj proc: “ures. The integrity of the RCS and
containment boundaries was not established; | owever, controls were in place to
reestablish these barriers, if necessary.

The chemical and volume control system (CVCS) was aligned to provide the required boric
acid flow path to the RCS. The charging pumj's were not operating. The volume control
tank (VCT) was isolated with a nitrogen cover Jas at a pressure of 30 psig. The VCT was
pressurized to provide an additional source of inakeup to the RCS.

The RCS was depressurized and the vent head :r system was in service. The vent header
system was connected to the reactor vessel huvad using a temporarily installed hose. The
vent heacer system maintains a small vacuum to remove gasses from the RCS (See Figure
1 of this report).

The available RCS level indications were the hot and cold calibrated pressurizer level
indications, a temporary standpipe on the pressurizer, and the cavity level instrument. The
cavity level instrument and (emporary standpipe are placed in service during shutdown
conditions. The range of the cavity level instrument is from the bottom of the RCS loop to
the top of the refueling cavity. The cavity level instrument does not provide a direct
indication of reactor vessel level. The cavity level instrument will indicate the highest
elevation of water in the RCS. When water is in the pressurizer, the cavity level
instrument will indicate pressurizer level.
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On August 28, 1996, nitrogen gas from the VCT began to enter the reactor vessel (See
Figure 2 of this report). A Nuclear Systems Operator (NSO) was in the process of
realigning certain CVCS valves to “:tablish 8 new boric acid flow path. During this
evolution, the NSO inadvertently opened the wrong manual valve (BA-V-355). This error
caused water and nitrogen gas from the CVCS system to enter the RCS. Control room
operators noticed an increase in RCS level and promptly instructed the NSO to reclose the
valve. Closing the valve should h: ve stopped the nitrogen gas from entering the RCS;
however, the valve fzilad to fully close and nitrogen gas continued to leak into the RCS.
Nitrogen gas continued to flow through the idle charging pumps and several leaking valves
into the reactor vessel. The nitrogen gas accumulated in the top of the reactor vesse!
head. The rate of addition of nitrogen gas exceeded the removal capacity of the vent
header system. Therefore, a nitrogen gas bubble begen to grow in the top of the reactor
vessel. The water displaced by the gas bubble was forced out of the reactor vessel and
into the pressurizer. The transfer of water inventory from the reactor vessel to the
pressurizer resulted in a decrease in reactor vessel level.

The rate of addition of nitrogen gas to the RZS uecreased as the size and pressure of the
nitrogen gas bubble increased. As the differential pressure between the VCT and RCS
decreased, the leakage of nitrogen gas into the RCS also decreased. Likewise, the
increase in RCS pressure caused the removal of nitrogen out of the vent header to
increase. The rate of accumulation of nitrogen in the reactor vesse! was decreasing prior
to the termination of this event on September 1, 1996.

On Auqust 29, 1996, in preparation for reactcr vessel head removal maintenance
activities, operators drained approximately 500 ) gallons of water from the RCS. Later that
day, the decision was made to postpone the re ‘ueling activities and 1000 gallons of water
were added back into the RCS. The pressurizer level and cavity level indications following
this addition were approximately equal to the ir dications before the 5000 gallons of water
were removed. The 4000 galion difference is indicative of the size of the nitrogen gas
bubble in the reactor vessel. Indicated cold ca brated pressurizer level continued to
increase (~8%) over the next 3 days, as nitrog:n gas continued to displace water from
the reactor vessel into the pressurizer.

On September 1, 1996, the nitrogen gas supp!y to the VCT was isolated in an attempt to
identify the source of the relatively high nitrogen gas usage. The isolation of nitrogen gas
to the VCT stopped the nitrogen leakage into the RCS. The vent header system now had
the capacity to remove the nitrogen gas which had accumulated in the reactor vessel. The
volume of nitrogen being removed from the reactor vessel was replaced by the water from
the pressurizer. The pressurizer leve! rapidly decreased until the level indication was no
longer on scale. Six RCS makeups were required, totalling approximately 5000 galions, to
stabilize pressurizer level. Stopping the nitrogen leakage and refilling the reactor vessel
terminated this event.

rsi f RCS inventor

The team reviewed two instances where water was inadvertently diverted from the RCS.
The first event occurred on August 22, 1996, and the second event occurred on
September 4, 1986,
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On August 22, 1996, a NSO was conducting valve manipulations to place the RHR
purification system in service. The RHR purification system is used to filter the water in
the RCS. The RHR system was inservice providing shutdown cooling. During the valve
alig yment, the NSO failed to complete a procedure step that required closing the
purification pump suction isolation valve from the refueling water storage tank (RWST).
The subsequent procedure step required opening the purification pump suction valve from
the operating RHR system. When this valve was opened, approximately 500 gallons of
RCS water were diverted from the RHR system to the RWST. The team concluded that
this failure was caused by inadequate procedures, the absence of a pre-job briefing, and
the failure of the NSO to properly follow the procedure.

On September 4, 1996, an event occurred where RCS water was inadvertently diverted
from the RCS to the containment sump. Maintenance personnel were starting a preventive
maintenance (PM) activity on two motor-operated containment spray valves (RH-MQOV-34
and RH-MOV-23). The PM required the valves to be cracked off their ciosed seats. The
valves are used to isolate the RHR system from the containment spray header. A
downstream manual valve (RH-V-23A) was closed to prevent the RHR system flow from
being diverted to the spray header. Approximately 30-40 minutes after cracking open the
valves, a control room operator noticed a decrease in pressurizer level and an increase in
containment sump level. The water was being diverted from the RHR system to the
containment sump. The leakage path was through the cracked open valves (RH-MOV-34
& 23), through the closed manual isolation valve (RH-V-23A), and through an open d:rain
line from the spray header to the containment sump. A total of 200-300 gatlons of RCS
inventory was inadvertently diverted to the containment sump. The operators ciosed
motor-operated valves (RH-MOV-34 & 23) to stop the leakage and refilled the RCS.

Prior to the September 4, 1996 event, the licensee stopped all work that could adversely
affect the function of the RHR system. The valve PM work was inappropriately performed
despite the stop work order. The team concluded that the ailure to properly implement
the stop work order and the leaking isolation valve were the causes of this event,

re of nen

The RHR system is used to remove decay heat from the fuel when the reactor is

shutdown. The system is designed such that a single failure, of certain components, will
not prevent the system from performing its decay heat removal function. At the same time
there was a nitrogen gas bubble in the reactor vessel, one redundant RHR pump and heat
exchanger were not available for service (See Figure 3 of this report).

On August 31, a NSO identified a small amount of leakage from the “A” RHR heat
exchanger inlet valve (RH-V-781A) body. The valve was closed to isolate the leakage.
Closing the valve isolated the heat exchanger and removed it from service. The RHR
system continued to remove decay heat using the redundant "B" RHR heat exchanger.
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On September 1, 1996, the “B” RHR pump failed to operate after two start attempts
After each start attempt, control room operators manually secured the pumn. .vhen the
expected motor ampere indications were not achieved. Plant operators were unsuccessful
in there attempt to rotate the pump shaft manually. The operators concluded that the
pump had become seized and was not operable. The RHR system remained inservice,
removing decay heat, using the "A" RHR pump and the "B" RHR heat exchanger.

3.0 SAFETY SIGNIFICANCE

The team concluded that the combination of these e . its was safety-significant.
However, there were no actual consequei.cns = “t- _. events on the health and safety of
the public and plant staff. This section ol ih. . ispection report provides a8 summary of the
safety-significant aspects of these events.

Plant operators were unaware of the accumulation of nitrogen gas in the reactor vessel or
the decrease in reactor vessel level for approximately 4 days. The inadvertent diversion of
RCS inventory and the RHR system equipment failures further increased the significance of
this event. The team conciuded that it was fortuitous that the nitrogen bubble did not
reach a size where RHR pump cavitation would occur. Had the nitrogen addition rate been
increased or the vent header removal rate been decreased, the nitrogen bubble could have
continued to expand in size.

The operation of the RHR decay heat removal system is contingent upon maintaining
adequate level in the reactor vessel. Had the nitrogen gas bubble continued to expand in
size, the nitrogen could have been entrained in the RHR pump suction, causing the
operating "A" RHR pump to cavitate. The control room indications for a cavitating RHR
pump would be fluctuations in motor ampere readings and a lovv RHR flow alarm. If the
operators properly diagnosed gas entrained in the pump suction, then the correct response
would be to secure and vent the purnp. However, plant operators would have been
presented with conflicting indications regarding pump cavitation during this event. The
pressurizer level, on both the cavity and pressurizer level indications, erroneously indicated
that the reactor vessel was full of water. Therefore, piant operators would not have
expected that low reactor vessel was causing pump cavitation. If prompt operator actions
were not taken, the only operable RHR pump could be damaged by the cavitation. If the
RHR system were lost during this event, the time for the RCS to heat-up to 200 °F was
approxiraately 52 minutes.

The abnormal operating procedure for a loss of RHR requires that the cavitating pump be
secured and vented. However, the location of the RHR pump vents was not optimal and
significant difficulty was encountered during venting the "B" RHR pump following
maintenance to address its seizure. Therefore, an effective venting of 8 RHR pump may
not have been easy to achieve. Throughout this event, the "B" RHR pump would not have
b2en available for service. The operators were unaware that the "B" RHR had seized
following its last operation on August 18, 1996. The failure of the "B" RHR pump added
to the significance of this event. If the "A" pump was damaged, the RHR system would
not be available to remove decay heat. All the RHR support system equipment, such as,
emergency power, component cooling, and service water were available throughout the
duration of this event.
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If the RHR system were available to remove decay heat, plant procedures require
pressurizing the RCS to facilitate natural circulation cooling using a steam generator as a
heat sink. However, a prerequisite for this evolution requires filling the pressurizer using
the charging pumps. During this event, nitrogen gas had displaced water in the charging
pumps and the pumps would not have operated until the CVCS was vented and refilled.
An additional potential consec.«nce of the nitracgen gas in the RCS weas that the gas could
have entered the steam generators and obstructed natural circulation. The reactor coolant
pumps had been removed from service and would not have been readily available to
remove the nitrogen gas from the steam generators. If the steam generators are not
effective in rumoving decay heat, plant procedures direct the use the low pressure safety
injection pump (LPSI) to provide decay heat removal.

A decay heat removal path using the LPSI pumps and the RHR heat exchangers would
have remained available. This flow path provides water pumped by a LPSI pump from the
RWST to the RCS. Reactor coolant is letdown from the hot leg, through the RHR/RCS
isolation valves, through the idle RHR pump and heat exchanger, and back to the RWST,
The team concluded that this would have been ar. svailable decay heat removal method.

The inadvertent draindowns of the RCS inventory also contributed to the significance of
this event. For the specific draindown events that occurred, plant operators stopped the
diversions tefore a significant amount of water was removed from the RCS. However, had
the diversions not been stopped, these events could also have caused RHR pump

cavitation.
4.0 SUMMARY OF CONTRIBUTING CAUSES FOR EVENTS

The team identified several contributing causes for these events. This section of the report
provides a brief summary of the comributing causes. The contributing causes are
described in detail in subsequent sections of this inspection report. The section of this
report that provide supporting information for the assessments are noted in parenthesis.

L. Operations

Operations Procedures end Documentation

Inadequate Procedures

The team concluded that poor quality operating procedures were 2 contributing cause for
several operator errors. Poor procedure quality was a contributing cause for the operators’
failure to detect the nitrogen gas accumuiation in the reactor vessel in a timely maniier.
The lack of adequate procedures was the root cause for one of the two inadvertent RCS
draindown events. The team concluded that the iarge number of procedure deficiencies
may be indicative of a broader problem with procedure quality. The inadequate procedures
were all infrequently used procedures for plant shutdown and draindown evolutions.
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The operators compensated for a lack of detailed procedure guidance by writing
instructions in accordance with administrative control procedure (ACP) 1.2-5.3, Evaluation
of Activities\Evolutions Not Controlled by Procedure. The instructions written in
accordance with ACP 1.2-5.3 do not require the same level of review and approval that
other plant procedures receive. Operators wrote instructions for the draindown of the RCS
and the venting of the charging pumps using the guidance in ACP 1.2-5.3. The team
concluded that the guidance writ<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>