March 30, 2000

Report on February 15, 2000
Event at Indian Point 2

| nt roducti on

This report is submtted by the nulti-agency
t eam est abl i shed by Governor Pataki to review the events | eading
to Con Edison's forced shutdown of its Indian Point 2 Nuclear
Reactor in Buchanan, on February 15, 2000. The shutdown and
energency declaration of an alert resulted froma steam generator
tube failure in one of the plant's four steam generators.?

The team consists of staff fromthe Departnent of
Public Service (DPS), the Departnment of Health (DOH), and the
St ate Energency Managenent O fice (SEMJ). The purpose of this
report is to present the team s findings on the event and provide
recomendati ons.

This report addresses the foll ow ng topics:

I Events | eading to plant shutdown

I Pl ant operational response

[ anal ysis prepared by the
Departnent of Public Service (DPS)]

Public health and safety -
radi ol ogi cal assessnent [anal ysis
prepared by the Departnent of

Heal th (DOH)]

! The steam generator tubes transfer heat from
t he nucl ear reactor systemto the non-nucl ear
portion of +the power plant and, in the
process, nmake steam that drives the electric
gener at or s. The failure described here
occurred i n generator nunber 24.



Con Edi son's communi cation response
with state and | ocal officials

[ anal ysis prepared by State

Emer gency Managenent O fice (SEMO ]

Further investigation planned by
DPS Staff regarding

-- St eam gener at or
mai nt enance and
i nspection practices

-- Repl acenent of steam
generators

-- Rate treatnment of
repl acement power costs

Description of Events Leading to Shutdown

On February 15, at 7:15 p.m, the radiation alarmin
I ndian Point 2's main steam|ine signaled increased radiation in
t he non-nucl ear part of the plant, which is an indication of a
tube leak. At 7:18 p.m, a radiation alarmin the steamjet air
ej ector exhaust line indicated a radiation release to the
at nosphere that was well bel ow technical specifications?2 At
7:29 p.m, operators attenpted to add additional water to the
primary systemto nmake up for the water that was | eaking fromthe
radi oactive part of the plant to the non-radioactive part. Wen
the punp was unable to keep up with the water | oss, Con Edi son
shut down the reactor manually (Attachnent 1 provides a detailed
description of the sequence of events before and after the
shut down) .
Pl ant' s Operational Response

Con Edi son has denonstrated, to the satisfaction of the
federal Nuclear Regul atory Comm ssion (NRC), that the Indian

2 "Technical specifications" is the termgiven to Appendix A
of each operating license issued by the NRC under
10 CFR 50. One section of that docunent provides limts on
t he anobunt of radiation that is permtted to be rel eased.
Routi ne rel eases bel ow specified | evels do not require off-
site notification.



Poi nt 2 nucl ear power plant can be operated safely in the event
of a steam generator tube leak with no off-site radiol ogica
consequences. Safety systens at Indian Point 2 are designed to
handl e t he nost severe steam generator tube failures. A leak

i ke that which occurred on February 15, 2000 nay not necessitate
i mredi ate action by the plant operator since it is well within
the capability of the plant to safely shut down w thout a

radi oactive rel ease that would pose a threat to public health and
safety.

Wil e the February 15 tube | eak presented a chall enge
to plant safety systens and a breach of one out of three barriers
designed to prevent the release of radioactivity, operators took
i mredi ate corrective action and limted the magnitude of any
rel eases.

Staff fromthe Departnent of Public Service reviewed
operator training and the response of the plant's operators to
the event. Areas of investigation included:

whet her operators responded
properly to information that a
m nor | eak had devel oped and was
increasing in intensity prior to
t he event;

whet her operators foll owed
prescribed procedures in reacting
to the event; and

whet her all equi pnent perforned as
desi gned during the event.

Cenerally, the plant's operators appear to have taken
the proper actions during and after the event, in accordance with
est abl i shed procedures for abnormal and energency conditions?

w th sonme exceptions, as noted below. Prior to the event, plant
managenent cautioned operators to be aware of the increasing |eak

3 The procedures are set forth in various
manual s devel oped by nucl ear operators and the
designers and manufacturers of the plant
systens and equi pnent.



rate and the potential for a tube rupture and energency shutdown.
The Nucl ear Regul atory Commi ssion's (NRC) resident inspector also
briefed his supervisors regarding the tube | eak situation

Nei t her pl ant managenent nor the NRC determ ned that a plant

shut down was necessary at that tine.

When the tube ruptured, operators followed the
prescribed procedures, resulting in a manual shutdown of the
pl ant. Reactor shutdown occurred as procedures dictated and the
pl ant responded as it had been designed to do.

Con Edi son encountered difficulties after shutdown
during the plant cool down process. These difficulties included
the inability to control steamflow to the condenser, poor
condenser vacuum control, and a sl ow plant cool down rate.

1 St eam dunp val ves are used to send
steam fromthe generators to the
condenser to renove energy fromthe
primry system The steam dunp
val ve control systemis difficult
to operate and resulted in nore
st eam bei ng rel eased than the
condenser could handle. The
control problens resulted in the
partial |loss of vacuumin the
condenser. *

Steamjet air ejectors are used to
control condenser vacuum duri ng
operation and shutdown. Operating
steamto the air ejectors is to be
controlled automatically by a

regul ator. Apparently, the
automatic function had not operated
properly for many years.

4 A vacuumin the condenser allows nore work to
be done by the turbine, increasing its
efficiency. Condenser vacuumis maintained by
continuously renoving any air and non-
condensable gas via air ejectors. The air
ej ector exhaust is normally discharged to the
at nosphere and wusually contains little, if
any, radioactivity. If radioactivity 1is
detected, the air ejector discharge is routed
to the contai nnent area, preventing a release.

4



During the cool down process, there
was a delay of over five hours in
pl aci ng the residual heat renoval
systemin service because of

di screpancies in the procedures.
Operators recogni zed the probl em
and resolved it. However, this

di screpancy in the procedures
extended the anount of tine the

pl ant was in cool down, which, in
turn, kept the plant in the
energency condition for |onger than
necessary.

Recommendat i ons

1. Con Edi son should correct equi pnent
deficiencies on a priority basis and in a
timely manner. A listing of known equi pnent

deficiencies and a plan for resol ution nust
be provided to DPS staff prior to restart.

2. Con Edi son shoul d thoroughly review the
procedures for placing the residual heat
removal systeminto service and correct any
deficiencies prior to restart of the plant.
Public Health and Safety - DOH Radi ol ogi cal Assessnent
To assess the public health inpact of the event at
I ndian Point 2, DOH staff reviewed avail abl e radi ol ogi cal
i nformation, focusing on the follow ng topics:

1 | dentification of rel ease pathways,
including their |ocation, duration,
and magni tude; and

Assessment of off-site radiation
nmeasur enents.

| dentification of Rel ease Pat hways

There were several rel ease pathways during this event.
DOH revi ewed the cal cul ati ons perfornmed by Con Edi son that show
actual and projected maxi numrel eases fromall possible pathways
resulting fromthe event ("event-rel ated" and "post-event-
related" releases). Since the releases fromthis event were too
smal|l to be neasurable at the site boundary, Con Edi son al so
i ncluded potential releases in the calculation. Both types of



rel eases were separated into gaseous or liquid effluents. Review
of the data shows that the total dose fromall the gaseous and
l[iquid rel eases, during and after the event (0.01 nren), is a
smal | fraction of annual natural background radiation (300 nren).

Two post-event liquid releases to the Hudson River
resulting fromradiologically contam nated |iquids that had gone
for treatnment at the Unit 1 waste treatnent area did not exceed
the permt limts. The doses fromthese releases resulted in a
rel ease of a small fraction of normal background radiation.

Assessnment of Environnmental Radiation Measurenents Of-Site

DOH staff took soil and snow sanples at six |ocations
around the plant on February 17 and 18. NRC staff took two
additional soil sanples just outside the north and south
boundaries of the plant property on February 16 and gave part of
the sanples to the DOH. The DOH sanples did not show
radi oactivity above normal background | evels.

Con Edison air sanples taken at fixed |ocations both
on-site and off-site showed no el evated readings. D rect
radi ati on readi ngs made by Con Edi son showed the sanme thing. In
addition, partial data fromfixed radiation nonitors around the
pl ant showed no el evated radi ati on readi ngs. However, half of
the fixed radiation nonitors did not conmunicate wth the control
roomautomatically (as designed). Instead, the data had to be
manual |y retrieved by phone. It was recently |earned that two of
the nonitors had additional problens and did not function
properly. Con Edison is investigating this further. It should
be noted that Con Edison field personnel with portable nonitors
in the sane general area did not detect any radiati on above
background | evels, a finding which has been confirmed by the
Departnent of Health.

Laboratory analysis results of sanples collected by Con
Edi son at several |ocations both on-site and off-site show no
radi oactivity above normal background | evels.



Finally, air sanpling and field neasurenments conducted
by Westchester County staff at several |ocations during the night
on February 15 indicated no el evated readi ngs.

Fi ndi ngs

County and state agencies rely on the information
provi ded by the fixed radiation nonitors |ocated around the
pl ant. However, information fromthese nonitors was not readily
avail abl e during the event. Con Edi son has devel oped sone "work
around” procedures to retrieve data fromthe off-site Reuter-
Stokes nonitors. Data transm ssion and other problenms with the
of f-site Reuter-Stokes nonitors need to be addressed pronptly
since they are a source of data for off-site agencies.

Gases and |iquids containing trace anounts of
radi oactive materials were released to the environnent as a
result of this incident. The dose resulting fromall releases is
estimated to be 0.01 nrem which is about 0.003% of the annual
dosage received from natural background.

The Departnment of Health concludes that this incident
did not pose a threat to public health

Reconmendat i on

3. Con Edi son nust address the |ack of

information avail able fromthe fixed

radi ation nonitors (Reuter/Stokes) during the

event and indicate howit plans to nmaintain

the radiation nonitors in an operable

condition on a continuous basis. This

i nformati on should be provided to DPS and DCH

staff prior to startup.
Communi cation with State and Local Oficials

Nucl ear power plant energency planning requirenents are
promul gated by the Federal Governnment. The state and county
(West chester, Rockland, Orange, and Putnam radiol ogical
energency response plans for the Indian Point site have been
approved by the Federal Energency Managenment Agency (FEMA).
Uility emergency plans are reviewed and approved by the Nucl ear

Regul at ory Conmi ssi on ( NRC)



New York State, the affected counties, and the nucl ear
utilities in New York State use a common formto relay energency
information froma nuclear power plant to the off-site energency
response organi zations. This formis designated as the
Radi ol ogi cal Enmergency Data Form Part 1.

Con Edison's energency plan for the Indian Point Unit 2
facility requires control roomoperators to use this formto
notify off-site officials follow ng an energency decl arati on.
NRC rules require that the utility notify off-site organizations
within 15 mnutes fromthe tinme that the declaration is made.

The information fromthe formis transmtted via the Radi ol ogi ca
Emer gency Conmuni cati ons System (RECS), a system of dedicated
phones |inking the nuclear power plant control roomwth various
off-site | ocations.

Pl ant control room personnel issued the initial
notification of the alert declaration, via the RECS, at 7:41 p.m
Con Edi son subsequently transmtted forty nessages regarding the
i ncident, ending at 6:53 p.m on Wdnesday, February 16, 2000.

No nessage was received between 8:29 p.m and 9:30 p.m on
February 15. This lapse in reporting created a problemfor the
off-site agencies and their evaluation of the event. A
subsequent nessage al so exceeded the tinme requirenents specified
in Con Edison's procedures.

Early in the incident, information contained on the
Radi ol ogi cal Enmergency Data Form Part 1 (especially Item8 -
Brief Event Description) was insufficient to describe the event
accurately to off-site officials. The callback nunber (item 14)
on the Radi ol ogi cal Energency Data Form Part 1, was a nunber for
t he power plant control room personnel were not avail able at
t hat nunber to answer follow up questions fromstate DOH
personnel. Furthernore, the referenced phone nunber was not
changed foll ow ng activation of the utility's Energency Operating
Facility, a site away fromthe control center set up for
directing enmergency activities.

Recommendat i ons




4. State agencies, affected counties, and the
nucl ear facility operators should re-exan ne
t he Radi ol ogi cal Energency Data Form Part 1
and revise the formto ensure that it wll
include all information needed by off-site
officials to respond to an energency
originating at a nucl ear power plant.

5. Con Edison officials at Indian Point Unit 2
shoul d revi ew and updat e energency procedures
to prevent |lapses in the report/update tines.

6. Con Edi son nust address energency staffing
requirenents to ensure that an adequate
nunber of staff is available during an
incident to provide relevant, tinely
i nformation, and answers to off-site
of ficials.

Activation of Con Edison's Energency Operating Facility

Con Edison's energency plan for Indian Point Unit 2
dictates that the utility's Emergency Operating Facility (EOF) is
to be activated following an alert declaration and an energency
director should be designated. Con Edison activated the EOF at
9:17 p.m on February 15. However, a contact nunber for the EOF
was not identified on the Radiol ogical Enmergency Data Form Part
1

The Meteorol ogical Information Data Acquisition System
(M DAS), which is designed to provide off-site radi ol ogi cal and
nmet eorol ogical information to off-site officials, was not
consi stently avail able during the event.

Furthernore, there were no technical |iaisons to work
wth the state and |local |iaisons assigned to the EOF. The
Energency Data D splay System (EDDS), which provides plant data,
fail ed several tinmes. Overall, the information available to
state and county staff fromthe ECF was i nadequate.

Recommendat i ons

7. Con Edi son shoul d review the operational
procedures for the EOF to ensure that the



energency director initiates and maintains
contact with off-site officials.

8. Con Edi son should review the operational
procedures for the EOF to ensure that
techni cal specialists are assigned to work
with state and | ocal |iaisons assigned to the
facility.

9. The M DAS system should be fixed so that it
is operational at all tines.

10. Con Edi son shoul d upgrade the EOF to include
digital displays of plant conditions and
paraneters for the state and | ocal |iaisons.

11. Con Edi son shoul d review the operational
procedures for the EOF to ensure that off-
site organi zations will be nade aware in a
tinmely manner that the EOF has been
activat ed.
Activation of Joint News Center
The Joint News Center (JNC) for the Indian Point site
is located at the Westchester County Airport. The JNCis

intended to provide a fixed |location to brief the nedia, use the

Enmergency Alert Systemto dissem nate protective action
recomendations to the general public® and conduct nedia
nmoni toring and runor control operations.

During the event, personnel did not arrive to staff the
JNC facility until approximtely 10:00 p. mon February 15.
Furthernore, the utility did not provide the required security
and clerical support for the efficient operation of the facility.
County officials reported that the nmedia contacted county EOCCs to
gai n information. Thi s has rai sed concerns about the role and
function of the Joint News Center.

Con Edi son and Westchester, Rockland, and Put nam
counties conducted the first nedia briefing at the JNC at 11:45
p.m Prior to this briefing, Con Edison had responded to nedi a
calls and provided the nedia with details on plant conditions and

5 The Emergency Alert sirens were not activated
for this event.
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the utility response. Subsequent nedia briefings occurred on
February 16 at 2:00 a.m, 5:45 a.m, 1:15 p.m, and 7:00 p. m

Concurrent with the nedia briefings, the JNC personnel
conducted runor control operations (i.e., answering tel ephone
inquiries fromthe general public and nedia). The runor control
function becane operational at approximately 11:30 p.m and
continued to respond to calls until the JNC stopped operations on
t he evening of February 16. Con Edi son operators handl ed nore
than 900 calls during the event.

Courtesy notifications between the utility public
information staff and the SEMO public information officer nust
occur regularly. This is a nethod for sharing information
between the utility and the state headquarters prior to the
opening of the JNC. On February 15, this did not occur, creating
medi a confusion regarding the facts about any radi oactive
rel eases.

Technol ogi cal enhancenents can address sone of the
probl ens that occurred early in the event. For exanple, video
and tel econferencing could enable counties and the state to share
information so that the normal delays in opening the JNC do not
i npede communi cati ons.

Reconmendat i on

12. County and state officials should exam ne
t echnol ogy enhancenents to inprove
communi cation of plant information during
energency events and report their
recomendati ons by Cctober 1, 2000.

| nformati on About the Rel ease of Radi ation

None of the Radiol ogical Data Forns, Part 1, supplied
by the utility to off-site officials, indicated that there was
any rel ease of radioactive materials fromthe plant. Item 6 on
the formwas designated as "No Rel ease Above Technica
Specifications".

During the event, a Con Edi son spokesman reported to
the nedia that a radi oactive release had occurred. Wile the
rel ease was greater than zero it was bel ow the technica

11



specifications for the plant. Rel eases bel ow these techni cal
specifications do not require off-site notifications. The
spokesman provided information to the nedia before discussing it
with the off-site organi zations, creating significant public
perception and credibility problens. The information about
radi oacti ve rel eases should have been reported to state and | ocal
officials prior to reporting themto the nedi a. In the future,
when a radioactive rel ease occurs, Con Edi son shoul d ensure that
information is provided to state and county representatives prior
to discussions with the nmedia. This is inportant since these
officials need tine to fornulate protective actions that may be
needed to protect health and safety.

Reconmendat i on

13. Con Edi son should ensure that information is

provided to state and county representatives

prior to discussions with the nedia.
Status of DPS Staff Investigation

In addition to anal ysis of operator response to the
event, Staff of the Departnent of Public Service has
responsibility for review ng the circunstances surroundi ng the
February 15, 2000 steam generator tube failure at I|Indian Point 2.
Staff's efforts have focused on NRC and conpany actions wth
regard to the steam generator inspection nethodol ogy and
adequacy, root-cause analysis of the February tube failure, and
plans to repair or replace the generators.

Recent NRC Devel opnents

In late February, the NRC asked its O fice of Nuclear
Regul atory Research to review the safety eval uations that had
been perfornmed in 1999 by Con Edison and its own Ofice of
Nucl ear Reactor Regul ation regarding the safe operation of the
I ndi an Point 2 steam generators. One of these reviews centered
on the reasonabl eness of Con Edison's request for an extension
(fromJune 1999 to June 2000) of the steam generator tube
i nspection interval beyond that required by the plant's techni cal

12



specifications. The NRC granted a one-tinme extension in June
1999.

The research arm of the NRC has recently concl uded
that, based on the nost recent inspection of the steam generator
t ubes, Con Edison's assessnent of two forns of tube degradation
were weak, inconplete, and i nadequate. Using this inadequate
information, the NRC granted the extension of the inspection
i nterval

Specifically, the NRC asked Con Edi son to provide
additional information to assure the NRC of the structural
integrity of all steam generator tubes. The NRC asked Con Edi son
to provide an expl anation of the predictive nethodol ogy, tube
crack growh rates, and the inherent uncertainty of inspection
met hods used. Although it appears that NRC staff asked for the
i nformati on necessary to determ ne whet her Con Edison's
assessnent of the steam generator tubes was sound, the NRC has
now determ ned that the Con Edi son response was i nhadequate and
that the NRC staff accepted the inadequate response w thout
further inquiry or analysis. The NRC | essons-|earned assessnent
shoul d address the apparent process weakness that all owed an
i nadequat e and i nconpl ete response to safety issues to be
accepted and becone the basis for an NRC decision. Con Edison's
failure to thoroughly assess steam generator tube degradation and
provide the NRC with clear and conplete information may be
synptomati ¢ of nore w despread probl ens.

Bef ore the NRC determ nes whether Indian Point 2 is
safe to restart, the NRC staff will review the results of
Con Edison's current and previous steam generator inspections,
perform root-cause eval uation of the steam generator tube
failures, and inplenent proposed corrective actions. Corrective
actions are likely to include nore frequent inspection of steam
gener ator tubes and operator actions.

The NRC has stated that its decision on whether the
I ndi an Point steam generators are safe to operate will hinge on
the report Con Edi son submts dealing with the issues descri bed

13



above, especially the root-cause eval uation and proposed
corrective actions. The NRCis unable to estimate when it wll
make this determ nation

Con Edi son expected that steam generator inspections
and anal ysis would be conpleted by the end of March 2000.
However, Con Edi son has decided to expand the scope of testing of
the steam generator tubes and the tinme needed to conplete its
anal ysis. Due to this expanded work scope, Con Edi son has
decided to start its refuelling outage concurrent with these
activities. Staff of the Departnment of Public Service is
nmonitoring the plant restart process.

Next Steps

The Departnent of Public Service will institute a
proceeding to continue its review of the reasonabl eness of Con
Edi son' s operational and comruni cations response to the event and
assess the circunstances surrounding the event to determ ne
whet her the February 15, 2000 out age shoul d have been avoi ded.

This proceeding will include the foll ow ng conponents:
1 Revi ew t he causes of the outage,
i ncl udi ng events preceding the
out age

Det er m ne whet her Con Edi son's
st eam generator inspection and
mai nt enance practices were
reasonabl e

Assess whet her the conpany's

deci sion to postpone the

repl acenent of the steam generators
was prudent

Det erm ne whether, and to what

extent, replacenent power costs and

ot her costs should not be charged

to ratepayers

| nherent in the Comm ssion's ratemaki ng power is the

ability to order refunds of charges. The Comm ssion w || decide

14



whet her di sal | owance of any costs associated with this incident
IS warrant ed.

SEMOw Il work with Con Edi son, the other nucl ear
utilities, and the affected counties to further define energency
pl ans and procedures to inprove off-site notification. SEMO w ||
develop a list of "lessons-learned" covering enmergency planning
i ssues associated with this event and a tine line for corrective
action.

15



Attachment 1

SEQUENCE OF EVENTS
INDIAN POINT NUCLEAR STATION
' UNIT 2
FEBRUARY 15, 2000
EMERGENCY - ALERT

February 15, 2000

1900 Reactor Power 99%
Gross Electrical Load 1003 MWe

1915 #24 Steam generator leak rate 3.4 gallon/day

1915 Radiation alarm in main steam line

1917 Pressurizer level starts to decrease and
charging pump flow began to increase

1918 Radiation alarm in steam jet air ejector flow path

1919 Second charging pump started )

1922 Steam generator blow down showed upward trend 1n
radiation reading

1929 Reactor coolant system inventory loss greater than
capacity of two charging pumps

1929 Reactor manually tripped

1929 Declared ALERT, Emergency Action Level 3.1.2

1930 Main generator trip

1931 Sounded emergency alarm

1932 on-site announcement of emergency and to report to
assembly areas

1933 Con Ed Central Information Group notified

1939 Central control room notified security

1940 Central Information Group called back to verify call

1941 Initial RECS notification to NYS and local countiles

1952 Notified Indian Point 3

2000 Majority of Emergency Response Organization pagers
sounded i

~2000 State of New York rep called EOF for information;
placed on hold for 45 minutes

~2000 Security closed and guarded main gate

~2000 Joint News Center responders did not have keys to
open up '

2005 Notified NRC Resident Inspector

2008 Notified NRC via ENS

2012 Auxiliary Feedwater flow reestablished to #24 Steam
Generator

2018 Continued uncontrolled increase in level in #24
Steam Generator

2018 Initiated isolation of #24 Steam Generator

2028 Auxiliary Feedwater flow secured and # 24 Steam
Generator isolated

2029 Rough leak rate determination at about 90 GPM

2029 Directed to add 700 gal boron _

2029 Power Operated Relief Valve lifted at 1020 psig -
reset at approx. 1008 psig - open 23 minutes.

2031 Main Steam Valve for #24 Steam Generator closed

2045 Accountability reported to control room as complete

2103 Reactor coolant system temperature 530 deg. F.,



2104
2108

2108
2113
2115

2115
2147

2202

2217
2219
2252

2255
2310

February 16,
0500

0720
0852
0912

0936
1234
1330

1657
1850

pressure 2000 psi.

Inserted manual safety injection to compensate for
rapid pressurizer level drop

Commenced rapid cooldown and depressurization to
minimize inventory loss of primary coolant

Safety injection automatically initiated

#24 Atmospheric dump valve reset at 1008 psig
Plant re-pressurized above 1500 psi and safety
injection flow stopped

Emergency Operations Facility activated

Second accountability complete - four missing
persons

First News Release - Any radioactive releases would
be a small fraction of the EPA Protective Action

Guidelines

Accounted for four missing persons

Emergency Response pData System failed

Plant Stabilized - Entered "post Steam Generator
Tube Rupture Recovery - Backfill" procedure

Field teams all reading background levels

No radiation readings by field teams

2000

Reactor coolant system at 353 deg. F. and pressure
535 psig

Condenser vacuum pump tripped

Restarted vacuum pump

Obtained Westinghouse approval for emergency
procedure change for putting residual heat removal
system in service

Containment entry complete

Residual heat removal system put in service
Reactor coolant system temperature at 280 deg. F.
and pressure 356 psig

Unit achieved cold shutdown (below 200 deg. F.)
Terminated Alert status



