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REVIEW 0F THE OPERATING HISTORY OF!

MILLSTONE UNIT 1 THROUGH 1984'

4

EXECUTIVE SU1DfARY4

The Systematic Evaluation Program Branch of the Nuclear Regulatory

j Commission (NRC) is conducting a pilot program for the Integrated Safety
,

Assessment Program (ISAP), which will evaluate all pending licensing ac-;

tions and safety issues for an operating reactor. Under it a new approachi -

has been evolved to address a growing need to provide order and efficiency
!

! to the Laplementation and resolution of licensing requirements for operating

i nuclear power plants.

j The new ISAP approach provides a structure for the regulatory manage-
i

j ment of licensing requirements on a plant-specific basis, assuring that the

4

greatest safety measures will be accomplished in the near-term, and that

efficient use of both NRC staff and licensee resources can be made. To ac-,

4

complish this objective, ISAP will: (1) evaluate all applicable issues

related to plant safety in accordance with a pre-established scope; (2) iden-

| tify cost-effective corrective actions, where necessary, to enhance safety
1

on a plant-specific basis; (3) establish a technical basis to judge imple-1

mentation schedules, and (4) document the results of the evaluation so that
,

! the implementation schedule can be periodically updated, as necessary, to
i

I* incorporate corrective actions for issues that may arise in the future.

Tools which will be utilized in the ISAP evaluation process include:

I

j (1) deterministic review of all pending licensing actions and safety
i
; issues; (2) a plant-specific Probabt11stic Safety Analysis (PSA); and
j

j (3) an evaluation of plant operating experience and reliability data, in-
]

; ciuding licensee performance (e.g., from existing SALP evaluations).
l
i

! v
i
i

!

! .
,

*
~

. , . . - _ , , . - ,.___ , __ , . _ - _ . . _ - _ . . , _ , , _ . . _ ~ _ . , _ . _ , .



.__ -_ - - -

DRAFT
[ Two plants volunteered to be included in the pilot program. These

are Millstone 1 and Haddam Neck. As part of ISAP, the NRC contracted with
i

! the Oak Ridge National I.aboratory's Nuclear Operations Analysis Center

(NOAC) to perform operating history reviews for both the Millstone 1 and
;

Haddam Neck Pl~ ants. These reviews will be used as an integral part of the

ISAP evaluation process. Each review includes collection and evaluation of .

I data on availability and capacity factors, forced shutdowns, forced power
1

- -

reductions, reportable events, environmental events, and radiological re-'

lease events. This data is analyzed and evaluated to determine any trends

] and symptoms that can be discerned which will be important in the resolution

of regulatory actions to be applied to the plant. Observations and con-

clusions are provided which focus on the key findings of the review.

4 This review for the Millstone plant incorporates a report previously

i

] generated under the Systematic Evaluation Program (SEP). NUREG-0824 "In-

tegrated Plant Safety Assessment, Systematic Evaluation Program - Millstone
i

. Nuclear Power Station, Unit 1." The review presents the results of an updat-
!

j ed assessment of the operating experience. Millstone Unit 1 Nuclear Power
:
,

| Plant is a General Electric-designed boiling-water reactor, owned and oper-
1

| ated by Northeast Nuclear Energy Company. The plant is located in Waterford,

| Connecticut. The reactor has a licensed thermal power of 2011 MWt and a ~

! design electric racing of 660 MWe. Millstone I achieved initial criticality
.

on October 26. 1970 and began comercial operation in Dece=ber 1970.
:
'

The operating history review focused on data evaluation which was

divided into two segments: (1) evaluation of forced shutdowns and power

reductions and (2) evaluation of reportable events. Design basis events

; (DBEs), which are defined in the NRC's Standar_d_ Review Plan, are failures

!

! vi
4

!
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that initiate systc= transients and challenge engineered safety features.

In the forced shutdown and power reduction segment, the review identified

DBEs and recurring events that =ight indicate a potential operating con-

cern. In the reportable event seg=ent which included environmental events

and radiological release events, the review identified significant events
- and recurring events that =ight indicate a potential operating concern.

Significant events were either DBEs or events with a loss of engireered
.

safety function.

Availability and Capacity Factors

Fro 1971 through 1984, the reactor availability factor at Millstone

averaged 78.1%, and the unit capacity factor averaged 73.60. The cu=t.la-

tive values were 75.2% and 74.6%, respectively, both of which are above

average for ce==ercial nuclear power plants. The reactor availability

factor fell belcw 70% in only two years, 1973 and 1981. The =ajor unit

shutdowns in 1973 were for refueling and for feedwater sparger replace-

=ent. These two shutdowns combined for over five months of downtime. In

1981, two shutdowns, for refueling and for balancing of the turbine, again

combined for over five months of downti=e.

Of particular note, while not reflected in the data or the analysis,
.

Millstone 1 acac=plished 367 consecu:ive days of operation as of August 6.

1935. This is a world record, and reflects on the quality of operatiens.

of the plant.

Forced Shutdowns and Power Reductions

Of the 201 forced shutdovas and power reductions between 1971 and

1984 at Millstone 1, 35 were DBEs of I of the 11 following types:

1. turbine trip (34),

vii
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2. steas pressure regulatory failure resulting in increased steam flow

(3),

3. steam pressure regulator failure resulting in decreased steam flow

(3),

4. loss of nor=al feedvater (3),

5. inadvertent opening of a safety or relief valve (3),
-

6. increased feedwater flow (3),
.

.

7. loss of external electric load (2),

8. inadvertent closure of main steam isolation valve (MSIV) (2),

9. decreased feedwater te=perature (1),
,

10. loss of condenser vacuus (1), and

11. reactor recirculation pump trip (1).

Forty-nine of the fifty-six DBEs were the result of equipment failure.

Human error caused the remaining seven events. In all DBEs, the engi-

neered safety features operated properly to mitigate the transient.

DBEs averaged about 3 occurrences per year over the operating history

at Millstone 1. The largest nu=ber of events in a single year (24) oc-

curred in 1971. For the last three years 1982-1984, the total number of

occurrences of DBE events has been only 2. The frequency of occurrence of
*

each type of DBE is consistent with the experience of other plants except

for turbine trips. Problems with =oisture separator drain tank level con-
.

trol during power changes was the pri=ary cause of turbine trips (21 of 34

events). The level control probles occurred less frequently over ti=e

with 14 events in 1971 and i event in 1981.

An increase in the rate of power reductions since 1980 resulted mainly

from the need to locate and repair leaking =ain condenser tubes. Such

leakage results in increased volumes of radioactive waste (radwaste)

viii

!



T'$'I5 Mi" h=
3 A 7= =

U

products which are generated. Thus when it became more difficult to dis-

pose of radwaste products it was very important to reduce condenser tube

leaks .

Reportable Events

A total of 404 reportable events included in the operating history of
.

Millstone 1 were reviewed. The number of event reports submitted by Millst-

one 1 is generally stable with peak years of 1977, 1979, 1981, and 1983 with*

38, 36, 44, and 38 events , respectively. These reportable events have primarily

been caused by inherent equip =ent failures, which contributed to 56% of the

total. Human error (including administrative, design, fabrication, instal-

lation, maintenance, and operator error) was identified in 437, of the

reported events. Other causes, such as adverse environ = ental conditions,

were reported for the remaining 1%. There is no apparent trend in the

#causes of reported events.

Significant Events

of the 404 reported events, 13 are considered significant:

- loss of the isolation condenser (1),

- provisions for emergency core cooling during a loss of normal power

. lost (2),

- ECCS failures (2),

.

loss of offsite power with partial loss of emergency pcwer (1),-

- complete and potential loss of e=ergency power (2),
- inadvertent criticality (1),

all control rod drive accumulators require replacement (1).-

- recirculation pumps trip with no alars given (1),

loss of pressure control followed by a blowdown (1), and-

hydrogen explosion in the off-gas system (1).-

ix
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Hu=an error was reported to be the cause of 11 of the 13 events. The

remaining 2 events were caused by equipment failures in the diesel generator

and gas turbine generator. There have been no significant' events since 1981.

Recurring failures of the emergency power system were reported. A

gas turbine generator is one of two emergency power supplies at Millstone 1,

the other being a conventional diesel generator. In the case of a loss of *

offsite pcwer, the feedwater coolant injection system (FWCl), one loop of
.

the low-pressure coolant injection and core spray systems are fed from the

gas turbine generator. On two occasions in 1976 the gas turbine generator

failed in coincidence with an inoperable isolation condenser. During a se-
,

cond loss of offsite power in 1976, the gas turbine again failed to run, and

the diesel generator was then the only source of ac power. On Dece=ber 1,

1977, both emergency power sources failed simultaneously. During design re-

views in 1979 and 1981, two potential emergency power system failures were

discovered in both cases. The possibility existed for loss of emergency

power to emergency cooling systems. One case involved failure to sense a

power loss, and the other involved a single relay failure which could dis-

able both the gas turbine and the diesel generator.

Recurring Events
.

The following eight types of recurring events were noted during the
.two segments of the operating history review:

1. partial loss of emergency power,

2. excessive cooldowns,

3. pipe cracks.

i

:

I
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,

4. isolation condenser valve failures,

5. MSIV failures,

6. safety / relief valve setpoint drift,

7. stack gas =cnitor failures, and

8. radioactive levels in marine life.

.

The emergency power syste, at Millstone 1 consists of one diesel gen-

erator and one gas turbine generator. If normal power to the plant is,

lost, the gas turbine is the sole power source for the feedwater coolant

injection (FWCI) system. The gas turbine generator failed to start or run

for its entire mission 37 ti=es. As discussed earlier =any of these

failures occurred when redundant power systems or systems redundant to the

FWCI syste= were not operable.

Millstone 1 experienced five excessive ther=al transients in eight

blowdcuns due to safety and relief valve failures. The cooldown rates

during the transients ranged frc= 105'F/h to 450*F/h. The first of these

events occurred in 1971. Between 1975 and 1981 the transients occurred at

a rate of about one every two years. No excessive cooldowns occurred dur-

ing 1932, 1983, or 1994.

Millstone 1 reported ten instances of pipe cracks. Cracks appeared
.

in feedwater spargers, head spray piping, main steam line supports, and

condenser noz:les. Pipe cracking found at Millstone is typical of the.

generic proble=s fcund in many 3RRs.

A variety of problems caused thirteen isolation condenser failures be-

tween 1970 and 1984. In seven of the thirteen events, a supply valve opened

too wide or failed to open, and caused an isolation condenser system

failure. On one occasion, a valve transferred open and initiated the iso-
.

xi
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lation ccadenser system. Another event occurred because a return valve failed

to close. One event involved a valve motor failure. The final three

isolation valve failures occurred due to limit switch prcblems.

There were eight failures of the main steam isolation valves (MSIVs).

The predominate cause for MSIV failures involved poor quality control air

to the pilot valves. This failure mechanism has the poteatial to affect '

more than one MSIV at a ti=e. The last MSIV related failure occurred in
.

1930.

Millstone 1 experienced two events involving set poi:st drif t in safety /

relief valves. A total of six valves were affected. This is a generic pro-

blem for BWR's.

On two occasions in 1982, Millstone 1 experienced a loss of the stack

gas =onitor due to operator error. A design change was made to include a

timer and an alarm to the monitor to prevent recurrences of this problem.

:To events involving the stack gas =onitor were reported after 1982.

Millstone 1 reported nine incidents of higher than allowed levels of

radioactive silver and cobalt in marine life in the period from 1981 through

1984. The majority of occurrences were in 1982 and in 1983.

Plant Visit
.

As part of the review effort the ISA? operations assessment team visited

.

the plant. Valuable insights were gained from discussions with plant person-

nel and a tour of the Millatone plant facilities. Plant personnel openly

answered questions arising out of the analysis for which there was no documen-

ted information in the NOAC f Lles. Visual inspections of the general plant

conditions, the state of operating equipment and the areas where problems

in operations had been experienced provided additional perspective to the

team for their evaluations.

xii
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Conclusions
,

s

:
'

This review identified no major challenges to plant safety. Ast
'

evidenced by the above average availability and capacity f actors and the
!

f relatively small number of significant reportable events, Millstone was
! -

|, judged to have a better than average operational record.

However, a number of probless were identified and eight areas ofi

,

significant recurring problems were established. For chase eight areas,
*

,

1

the data showed that two were no longer recurring. Five of the probles

| areas reflect concerns raised in regulatory topics. The topics corre-
1

*

! laced to these probles areas are:

! r

USI A-44 Station Slackout:
--

<

i -- USI A-42 Pipe Cracks in BWR*s

$ 10 CFR 50.49 Environment Qualification of Equipment
}

--

(

! SEP Topic VI-4 Containment Isolation System, and--

,i
.

SEP Topic VIII-2 Onsite Power Systems! --

:
4 The majority of the operating experience problems was confined to random
;

events, reflecting many proble=s experienced by other operating SWRs.

i No other significant problems were identified in the trends and patterns
i

!* analysis. Thus no direct correlation to regulatory topics was attempted
!

) for individual events.

] Operational review findings provide real indicators of importance
1

) which can be used in the evaluation and prioritization of regulatory

:

| copics which are to be applied to a plant. Such reviews can provide j

l
'

i direct correlations between the operating experience and any regulatory ;

I '
topics which have bearing on it. Thus the importance af a given regula-

|
cory topic to a specific plant can be established f rom a review of that

f xiii
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plants operating experience. Further, this correlation can be used to

establish just how the regulatory topic should be resolved for that

plant. If the topic is resolved upon giving full recognition to the

operational experience findings, then there should be a direct conse-

quential and positive result in the operational perf ormance. Thus oper-

acional perfor=ance would provide a direct =easure of the ef fectiveness *

by regulatory actions.

.

Accordingly, the results and conclusions from this operational ex-

perience review can be included as a basis for the priorici:ation of the

five regulatory topics identified for Millstone 1. These five topics

are justified through the operating experience as deserving a higher

priority than do othec regulatory topics. All other regulatory topics

do not appear to qualify for Such a level of prioritization f rom this

analysis.

.

.
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ABSTRACT

A review of the operating experience of Millstone 1 nuclear power
plant through 1984 was performed by the staff of the Nuclear Operations
Analysis Center for the Nuclear Regulatory Comnission's Integrated Safety
Assessment Program (lSAP1 ISAP is a new program. Under it a new approach
has been evolved to aclress a growing need to provide order and efficiency
to the implementatimt and resolution of licensing requirements for operating
nuclear power plants. A significant element of the ISAP is a review and

- evaluation of the operating experience of Millstone 1. This review will
provide significant insights into the strengths and weaknesses of the plants
operations.

The review included collection and evaluation of data on availability
.

and capacity factcrs, forced shutdowns, power reductions, reportable events
(reportable occurrence, licensee event reports, etc.), and environmental
considerations. The review methodology used in the review and evaluation
are discussed. Data and information collected for forced shutdowns, power
reductions, and reportable events are presented in appendices. A set of
overall observations and conclusions are presented.

.
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1. INTRODUCTION

In the early 1980's the Nuclear Regulatory Commission (NRC) imple-

mented a program of reviews of older operating commercial nuclear power

plants. This program, called the Systematic Evaluation Program (SEP),

grew out of a concern that some older plants were licensed under regula-

tions that may have been less stringent than those in existence today.
.

Specifically, SEP had five objectives:

1. The program established documentation that shows how the criteria.

for each operating plant reviewed compare with current criteria on

significant safety issues, and provided a rationale for acceptable

departures from these criteria.

2. The program provided the capability to make integrated and balanced

decisions with respect to any required backfitting.

3. The program was structured for early identification and resolution

of any significant deficiencies.

4. The program assessed the safety adequacy of the design and opera-

tion of currently licensed nuclear power plants.

5. The program used available resources ef ficiently and minimize re-

quirements for additional resources by NRC or industry.

Through SEP, the NRC recognized a need to provide order and ef fi-
.

ciency to the implementation and resolution of regulatory requirements

for operating nuclear plants. The experience gained from SEP and the.

National Reliability Evaluation Program (NREP) enabled the NRC to de-

velop a new and integrated approach called the Integrated Safety Assess-

ment Program (ISAP). In early 1985, the NRC implemented a pilot program
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for the ISAP which will examine two volunteer plants -- Millstone 1 and

Haddam Neck.
!

{ The features of ISAP lie in the integration of many dif ferent pro-

1 -

j grams currently applied to the management and regulation of operating
4

:
nuclear plants. Through an integrated evaluation of these programs,r

a _

ISAP will enable a balanced and cost effective approach to the manage-

ment of regulatory requirements on a specific basis for individual oper- "

| ating plants. Evaluation tools for ISAP will typically include: (1) ~

.

the deterministic reviews of all pending licensing actions and safety

I
i issues; (2) a plant specific Probabilistic Safety Analysis (PSA); (3) an

evaluation of plant operating experience; and (4) a review of the plant

] betterment programs developed by the utf.lity.

; In SEP it was found that plant Operating Experience Reviews contri-

I

j buted significant value to the program. These reviews compiled and
4

:|
evaluated data on availability / capacity factors, forced shutdowns and

i reportable occurrences. They provided additional perspective for the
i

! integrated assessment of the plant, and it was recognized that their

contributions were equally as significant as those made by the safety

topic evaluations and the risk analyses.

1 Thus, operating experience reviews are included as an integral part
i

'

of the ISAP evaluation process and will be used to (1) confirm the ade-

quacy of the data used in the plant specific PSA, and (2) highlight
j . .

* strengths and weaknesses in plant operation and maintenance which could
!

be considered as f actors for judging the adequacy of any proposed cor-
i
: rective actions to resolve an issue.
I

.

,

i
i

_ , . . - .---n.... , , , - , . , . - - - , _ _ _ - - . . _ - . . . - . . . , ~ - - , - , - _ . - - , . . . - - _ , , , - . , _ - .
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The NRC contracted with the Nuclear Operations Analysis Center,
,

| part of the Oak Ridge National Laboratory, to perform the operating ex-
!

I perience review portion of ISAP. This report presents the results of

! the operating experience review of Millstone 1. The review includes
a

collection and evaluation of availability and capacity factors, forced
'

i i

! shutdowns, forced power reductions, reportable events, environmental
.

i '

;. events, and radiological release events.

Sect an 2 of tLea report contains a brief description of the

,. >

; methodology employed in the review.
!
j Section 3 discusses the results of the operating experience re-
i
: view. Section 3.1 describes the review of operational performance
|
+ (availability and capacity factors), and environmental problems.

Sections 3 2 and 3.3 describe the forced shutdowns (including power re-3

duc'; ions) and reportable events, respectively. These two sections give f
4

T

j yearly summaries as well as summaries by system, cause, and signif-
i
! icance. 'I

Section 4 presents based on observable trends or

; patterns in the operating experience of Millstone 1. It also discusses

the relationship of the review topics with other topics which may be

considered in the overall ISAP review.

|- Appendices A and B describe the coding of both shutdown and report-

) able events. They contain more detailed information about each event in
) .
I *abular form.
I
;

e

!

!
;

i

i

.

i

!
i

I
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2. TECHNICAL APPROACH

This report presents the findings of a review of the operating ex-

perience at Millstone 1 It updates an earlier operating experience re .

view conducted for the Systematic Evaluation Program (SEP). As a maj or

dif ference from the SEP review, a goal of this report is to provide

specific conclusions about the plants' actual operational performance
.

which can be used in the overall assessment of the importance of regula-

tory issues applied to Millstone 1. .

The objective of the review is to provide insights into the actual

strengths and weaknesses of the design, operation and maintenance of the

Millstone 1 plant. The results of the review will be used in an inte-

grated approach with other ISAP tasks to establishing a manageable regu-

latory baseline from which can be generated a plant specific "living

senedule" of plant modifications.

The evaluation of the operational history consisted of a four-step

process: (1) compilation of information on plant operating events, in-

cluding forced shutdowns and reportable occurrences, (2) screening of

the events to datermine their significance, using selected criteria and

guidelines (3) evaluation and categorization of the events to facilitate

an analytical search for trends in operating characteristics, and (4)
.

making recommendations based on any trends or patterns identified by

analysis, with special emphasis on operational performance. .

Data was compiled on the following aspects of operation: avail-

ability and capacity factors, events of environmental importance includ-

ing radioactivity releases, forced shutdown and power reduction events

and reportable events.

.

1
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The main focus in this evaluation was on forced shutdowns and power

reductions, and on reportable events. Availability and capacity fac-

| tors, and information about environmental events were used in establish- !

{ ing an overall perspective on plant operations. Procedures for the
!

! screening and categorizing of the information about these events that

; assured the consistency of the review were applied. After the screening

!
and categorizing, a safety significance assessment of the events was' -

] made and the existence of any determinable trends or relationships was
.

determined.

|
,

2.1 Availability and Capacity Factors
i
!

| Both reactor and unit availability factors were compiled for all

j years. Starting with 1974, the unit capacity f actors using the design
! r

7 electrical rating (DER) in net megawatts (electric) and the maximum de-
|

pendable capacity (MDC) in net megawatts (electric) were compiled as

i well. Data for the capacity factors were not available from earlier

i years.

I
j The two availability and. two capacity f actors are defined as fol- f
I

| lows:
'

!

j 1. Reactor Availability =
,

hours reactor critical + reactor reserve shutdown hours* -

100x
period hours

|
*

| 2. Unit Availability =

{ '

a

; hours generator on line + unit reserve shutdown hours
x 100

|
period hours

i

1

.

<

,

4

I

f
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"* *e r ca ene gy generated
3. DER Unit Cipacity = - x 100

period hours x DER net4

.
-

1 net electrical energy generated4. HDC Unit Capacity = = 100
period hours xy net

i

The reserve shutdown hours are the amounts of time the reactor is not;.

critical (or the unit is shutdown for administrative or other similar ,

;

I
'

reasons) when operation could have been contirued. The period hours are
t

] the total number of hours in the period under consideration. *

'
i

j 2.2 Environmental Events ;.

}

1,

Any significant or recurring environmental problems were summarized |

; based on the review of forced shutdowns, power reductions, reportable
i
'

events (environmental LERs), and other operating reports. Routine

radioactivity releases were tabulated and those releases where estab-'

|
1

.

lished limits were exceeded were reviewed.
I *

f

: 2.3 Forced Shutdowns and Power Reductions

Data on forced shutdown and power reduction events were collected
,

j and reviewed for each incident. Forced shutdowns generally result from

i
j equipment failures or human errors that present an abnormal challenge to
.

~

the unit's operation. Power reductions in general are caused by some
4

: need for maintenance or operations upgrade which does not require a full
,

'

shutdown. The power reductions and forced shutdowns ara included in

i

,

chronological sequence in Appendix A. *

I
'

,
Each shutdown or power reduction was placed in one of two sets of

I
|
,

significance categories. The shutdown and power reductions were first

evaluated against criteria for DBEs delineated in Chap. 15 of the St2n-

| dard Revisu Plan.2 If the shutdown or power reduction could not be

i

|

1
a

. _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ - _-__________--__________-_ - _ _ - - _ - -_.
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categorized as a DBE initiator, then it was placed in one of the Nuclear

Operations Analysis Center (NOAC) categories. The method of assigning

significance to and the coding of events is described in detail in

Appendix A.

2.4 Review of keportahle Events

Information on operating events reported in licensee event reports
,

(LERs) and LER predecessors (e.g., abnormal occurrence reports ,( AORs),

unusual event re po rt s , reportable occurrences (R0s)] was reviewed. This-

information was retrieved f rom the NOAC operational data files. Any

documents that contained LER-type information (such as equipment fail-

ures or abnormal events) were coded or indexed so that they could be re-

viewed in the same manner as an LER. Primarily, this involved various

types of operating reports and general correspondence for the early

1970s. Other sources of information such as llac!Jan S2fety y*ourna! and

reports f rom the NRC Of fice for the Analysis and Evaluation of Opera-

tional Data were also used.

Two sets of criteria were used in determining the significance of

reportable events. The first set addressed those events whose results

include challenges to the safety protection features of the plant; these

events are termed " safety significant". The second set address,ed events,

that have the potential to challenge the safety protection features of

the plant. These events, which might require additional information or
*

evaluation to determine their full implication, were termed " condition-

ally significant". The methods for assigning significance and for the

coding of events are described in detail in Appendix B.

.
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i 2.5 Evaluation of Operating Experience

l
i

The operating history of the plant was evaluated based on a review

that involved screening, compiling, and categorizing data. Judgments,

| and conclusions were made regarding safety problems, operations, trends
i

i (recurring problems), or potential safety concerns. Events were an-

alyzed to determine their safety significance from the information pro-
- .

vided through the various operating reports and the review process. The
i

Final Safety Analysis Report (FSAR) and conversations with plant person-'

,

nel provided specific plant and equipment details when necessary.
i
l

1

4

l

i >

I

l
t

l
i

!-
.

t

i
'

,

e

i

! !

i

,

i
,1

i
l

i
i
!

e
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I

;

!

|
*
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3. MILLSTONE 1 OPEFATING EXPERIENCE

The review tnd assessment of the Millstone 1 operating experience

for ISAP addressed the time from initial criticality through 1984. (The

period f rom initial criticality through 1981 was included in the SEP re-

view.) This report incorporated additional data for the period 1982

through 1984 and makes fresh observations, conclusions and recommenda-
.

tions.

Data was compiled on the following aspects of operation: avail-.

ability and capacity factors, events of environmental importance includ-

ing radioactivity releases, forced shutdown and power reduction events

and reportable events.

Millstone Unit 1 is a General Electric Boiling Water Reactor (BWR)

of 632 MWe net capacity. The plant is owned by Northeast Nuclear Energy

Company and is located in Waterford, Connecticut. Ebasco Services In-

corporated was the Atchitect/ Engineer and the Constructor. The con-

denser cooling method is once-through, and Long Island Sound is the

source of condenser cooling water (Fig. 3.1). The Plant is subject to

license DPR-21, issued October 7,1970, pursuant to Docket No. 50-245.

The date of initial raaetor criticality was October 26, 1970, and com-

mercial power deneration began in March 1971.
.

3.1 Operational Performance and Environnental Imoact
.

311 Availability and capacity factors

Millstone 1 availability and capacity tactor dats is summarized in
.

Table 3 1. Figure 3.2 shows that the reactor availability f rom 1971

through 1984 sta/ed above 702 with the exception of two years, 1973 and

.
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i 1981, when major outages were necessary for repairs. In 1973, the feed-
E

water spargers had to be replaced which necessitated an outage lasting;

almost 90 days. In 1981, af ter a seven month refueling outage, turbine
1

| balancing problems forced a 57 day repair outage. During the 14 full

1

years of operation, 1971 through 1984, the plant had an average reactor
,

j availability of 78.1% and an average plant availability of 73.6%. Ca-
*

i
'

pacity factors were not available prior to 1973. The MDC and DER capac-

ity factors f rom 1973 through 1984 averaged 75.2% and 74.6%, respec- .

tively.

4

'

3.1.2 Events of environmental importance

3 1.2.1 Radioactivity release events. Table 3.2 summarizes eleven

1

events at Millstone I that resulted in radioactive releases or personnel
'

overexposures. Six of the 11 reported events were radioactivity re-

leases caused by mishandling in or f ailures of the waste disposal sys-

f tem. The remaining five events involved inadvertent exposures of main-
i

tenance workers. Human error was the cause of 10 of the 11 events. The

{ eleventh event was a consequence of design features inherent in all

BWRs. On December 13, 1977, two hydrogen explosions occurred in the
,

t

off-gas system; the second explosion caused a small, uncontrolled re-,

| lease of radiation. -

1

: The. first of the human error events occurred on March 25, 1975.
|

.

| Two workers were overexposed to Co-58 and Co-60 due to poor venttiation
i

I in a maintenance area. Badge readings taken during the fall 1974 re-

| fueling outage showed that three men had received doses in excess of
,

1

; their allowable limits. An overflow of a surge tank onto the boiler

room floor resulted in the contamination of the shoes of a worker on
i

!

I

:
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f. March 27, 1975. In September,1975, one worker ingested small amounts

(<1500 nanocuries) of Co-60 and Mn-54. In October 1975, five workers
'

t

; received radiation doses in excess of allowable limits while performing

J maintenance on the feedwater spargers.
I
} Table 3.3 lists the annual radioactive releases from the plant.

Through the fif teen years of operating experience that was covered by

this review, there were 17 reports of radioactivity in excess of reg-

ulatory limits occurring in plants and animals near the Millstone site.
,

,

| Most of these involved high levels of activity in the oysters in Niantic .

Bay. One report, however, revealed a high iodine activity in cow'm milk
4

3 samples taken from the area. This was not related to the plant but
i

! rather to fallout from the Chinese atomic bomb tests.,

!

Beginning in 1981, Millstone began reporting high levels of Ag-110
,

m, Co-58, and Co-60 in aquatic organisms. Ten reports between May 24,

4 1981 and May 16, 1984, detailed radioactivity levels that were higher
t

than the technical specification reporting level. However, the activity

; was no higher than that found in previous years. The utility calculated
j

1

; the dose consequences and concluded that the doses were insignificant
4

and that the reporting requirements are overly conservative.
[

3.1.2.2 Nonradiological events. The nonradiological environmental

| events included abnormal fish impingement on intake screens, pump foul-
t

ing by aquatic organisms, and salt water induced equipment failures. Ex-,

cessive fish impingement was reported on 18 occasions: 16 times in

1976, and 2 times in 1977. The unusually high numc *es were attributed

to an abnormal increase in fish population in 1976 and t.17. An emer-

gency service water pump failed twice in 1982 as a result of marine life.
,

i fouling the impe11ers.
|
r

!

I
i
i

i -

. . . . - - - - . . - - - - - _ - --. -.- -.
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Salt water corrosion has caused recurring problems in electrical
~

; systems at Millstone. Corrosion in the air start system for the gas

turbine caused the turbine to fail four times between July 14, 1981, and

4
. February 7, 1983 The carbon steel piping in the air start system was

replaced by stainless steel piping in 1983. On December 9, 1983, exces-,-

| sive salt deposits built up on the bushings of the reserve station ser-
4 .

vice transformer (RSST). The RS3T was declared inoperable until the

| salt deposits were removed.
,

i

; 3.2 Forced Reactor Shutdowns and Power Reductions

i 3.2.1 Review of reactor shutdowns and power reductions
!

! A total of 152 forced reactor shutdowns and 49 power reductions oc-

curred at Millstone 1 during the operating period from plant startup (in

1970) through 1984. These events were categorized and analyzed in the

review.

; Table A.1 " Forced shutdowns and power reductions for Millstone 1,"

in Appendix A provides a comprehensive summary of the forced shutdown

and power reduction events at Millstone 1. For those forced shutdowns
i

i

| and power reductions which were reportable events, more detailed de-
i

;. scriptions are included in Sect. 3.3.

Tables 3.4 and 3.5 summarize the forced shutdowns and power reduc- '

i tions respectively. Causes (Item I.3 in Table 3.4 and Item I.2 in Table
.

3.5) are dominated at Millstone 1 by equipment failures. Only six shut-.

1

; downs attributable to operator errors were reported, and no power reduc-

{ tions were attributed to operator error.
.

I
!
I

i
.

J

J

,
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3.2. Yearly summaries of Forced Shutdowns and Power Reductions

Millstone-1. Figures 3.3 and 3.4 show the annual rate of forced shut-

i downs and power reductions for the years 1970 through 1984. A brief
i

discussion of the events occurring in each of those years follows:

.

1970

i The Millstone 1 BWR went critical on October 26, 1970. Eight
,

. . n; . >.>
forced., occurred during thgis year seven of which were during startup

1 testing. These seven were split about evenly between instrumentation-

malfunctions and faulty equipment installations. Maintenance and testing
4

were the causes for all seven forced outages. The reactor coolant sys-4

!,

{ tem was involved three times, and the steam and power systems were in-

! volved three time;.
;

j One shutdown was due to a cracked seal weld on the main con-
|

denser. Oscillation of a pressure control torque tube tore a bypass
i 4
: valve linkage away from its support, necessitating a shutdown.
!

; A problem, recurring in later periods, first surfaced during this
i
! report period. The problem involved a moisture separator drain tank
:

| level indicator which indicated high, subsequently tripping the turbine
I

and resulting in a reactor shutdown,;

a
!

1971
*

i

| During 1971 the reactor experienced 42 forced shutdowns, the most
I-
| occurrences in a single year during the 15 years of operation covered by

I this review (Fig. 3.3). These shutdowns were attributed primarily to

| equipment failures (37 times). Three of the forced shutdowns were

I

| caused by maintenance and testing; 2 were for operator error.
i

. +
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The longest forced shutdown occurred on October 10, when the unit

was down for 10 days to repair a turbine control valve. The next long-

est forced shutdown occurred on August 30, and lasted for 7 days. The

traveling screens of the circulating water system became clogged with

sea-weed causing the loss of the main condenser vacuum and a reactor

scram.
.

At the beginning of 1971, only two months af ter the initial crit-

icality, a high level indication in the moisture separator drain tank
,

caused a steam turbine trip. This event recurred 11 more times during

the year. These high level indications were attributed to broken baffle

plate welds and level control instrumentation malfunctions.-

Another recurring event during this year first occurred on March

23. A steam turbine control valve malfunctioned necessitating a 2 day

shutdown for valve testing. Six additional forced shutdowns occurred

due to the malfunctioning of this valve.

There were six shutdowns due to miscellaneous instrumentation mal-

functions. During two shutdowns, Millstone 1 repaired leaks in the main

steam line.

.l2_72

The number of forced outages dropped to 8 in 1972 (Fig. 3.2), with
,

no reported power reductions. The total forced outage time was only 583

h, the fourth lowest in Millstone l's history. *

Two forced shutdowns in February lasted for a total of 12 days.

These were due to improper responses from the main steam line venturi

differential pressure transmitters. The sensing tubes were replaced.

On March 12, a reactor scram occurred during plant heatup when a reactor

.
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feedwater pump was started when the water level in the reactor vessel

!

reached the 10-in. level indication. Collapse of voids from the cold
4

feedwater caused the level to decrease further and a low level scram re-

suited.
.

During the refueling outage which commenced September 1, the leak-

4

{ ing tubes in the main condenser were plugged and all incore power range

1
-

I detectors were replaced. ,.

.

1973-

4
This year saw the second most forced shutdowns in Millstone l's op-

4 erating history: 20 forced shutdowns for 2892 h total (Table 3.4).
; ..

Sixteen of these shutdowns were attributed to equipment failures. The
,

f longest forced shutdown occurred on April 18, and lasted for 89 days.
!

; At that time, all of the feedwater spargers were replaced because of
j

i cracks.
1

There was one forced shutdown of 10 days at the direction of the

I Atomic Energy Commission ( AEC) to examine for possible inverted control

I rod internals. The General Electric Company had provided notice that

some of the boron carbide poison pins were inverted during the blade
i

fabrication process of some control rods. Some of these defective rods

|, might have been installed in the Millstone core. In this inverted con-
i

j figuration, it was conceivable that axial downward shif ting of the boron

*

j carbide powder could occur, and that this shifting could result in a

j change in the reactor core shutdown margin. A series of shutdown tests
:

I subsequently indicated nothing remiss.

| Four of the shutdowns were due to instrumentation malfunctions, and

four were due to lube oil pressure alarms on the reactor recirculating;

!

I pump motor.

|

i
i

i
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1974
.

; This year saw a significant reduction in forced downtime in Mill-
.,

stone l's operation: seven forced shutdowns for 91 h total
4

(Table 3.4). The seven power reductions were attributed to equipment

I
*

failures. Sea water leakage in the main condenser was detected necessi-

tating two power reductions to plug tubes.
,

'
Recurrence of the problem of turbine trips, attributed to high

: level indications in the moisture separator drain tank, accounted for -

j three more power reductions.

i A refueling outage commenced on September 1, during which time the
]

feedwater spargers were replaced due to excessive vibration at reactor
1

j power levels greater than 80%.
'

1975

; This year Millstone I suf fered the third worst level of forced
!
4 downtime in its history. Of a total of 976 h forced out of service (11
i

| forced shutdowns), 56% (547 hours) were caused by a transformer fail-

ure. On September 12, a combustible gas mixture was detected in the
i

| transformer, and a shutdown was made to change-out the transformer. Re-

! fueling was completed during this outage.
i

on March 3, a blown valve stuf fing box on the low pressure cooling -
,

1
-

_

j injection system occurred, resulting in water blowing f rom the identi-

.

: fled leakage sump into the unidentified leakage sump.
I
1
'

1976

! During this year there were eight forced ihutdowns. On August 10,
1

| high winds deposited salt spray on the main transformer insulators caus-

| ing arching between insulators. This caused the generator to trip.
;

I

|
L %.
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! During the resulting outage, the gas turbine speed control became inop-
!

! etable necessitating the replacement of the electronic governor.

!

On July 16, a shutdown was necessary to repair the motor operator
I

of the isolation condenser isolation valve. On December 17, this same

| valve malfunctioned resulting in a shutdown to clean it.
4

i, 1977
4

In 1977, there were 14 forced shutdowns due to equipment failure

*

for a total of 738 h. On June 14, a mechanical pressure regulator mal-
t

functioned, tripping the steam turbine and causing a 5-day shutdown. In

j August, main condenser tube f ailures occurred again at Millstone 1.

Several power reductions were made to plug the leaking tubes. On

December 13, 1977, the first of two hydrogen explosions occurred in the

i
off-gas system. Since the explosion was confined within a massive un-

I

derground pipe, damage was minor and the reactor was able to continue

operating while the damage was being repaired. However, since the sec-

ond explosion was not confined, considerable damage in a two-level room

| at the base of the stack and to the plant stack itself occurred. The

i

reactor was manually tripped.

j 1973

*

j This year there were only six forced shutdowns for a total of

) 197 h. Starting in June, main condenser tubes began leaking and
| -

! troubled Millstone I for the rest of the year. Ten power reductions
i

took place in order to plug leaking tubes. Again, level control mal-
,

functions occurred in the moisture separator drain tank.

s

.
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1979
i
;

} Seven forced shutdowns occurred this year for a total of 424 h.

The most significant event occurred on January 6 and lasted for 11,

!,

i days. Stress corrosion cracking in the clean-'ap return line necessi-
1

| tated replacement of this piping. Again, the plugging of leaking main

; condenser tubes caused three power reductions. On July 2, a shutdown,
,

,

due to low water level from the feedwater regulator valve lockup, re-

suited from the loss of both plant air compressors. -

! 1980

,' Only one forced shutdown was reported in 1980. A water hammer was

l experienced in the isolation condenser piping on December 19, 1979. The
!

isolation condenser was placed out of service on January 5. Power was4

reduced and restricted to 40% for 27 d during the modifications made to

the isolation condenser piping supports.
|

1981:

1
+

i At the beginning of 1981, Millstone I was continuing a refueling /
!

maintenance outage which had begun October 4, 1980. The outage con-
,

tinued 2598 h from January I until the middle of April. There were nine

forced shutdowns totaling 1641 h of downtime and three forced power re-
4 .

ductions.

f On April 21, the turbine experienced high vibration and was manu-
.

j ally tripped. The reactor scrammed due to high main condenser con-
.

i

| ductivity. . Balancing problems caused the turbine outage to isst 1372 h.

On July 12, a feedwater regulator valve failed to close. On August

8, circulation pump "A" tripped while recirculation pump "B* was of f-

line. The unit was manually scrammed.;

i

f

:

|
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On August 10, a scram occurred during a surveillance test when an

operator f ailed to reset a scrammed channel before testing the other

channel. On September 14, a power surge to the ATWS system caused the

scram air header to depressurize.

1982

In 1982, there were three forced shutdowns, which resulted in a
,

total of 100.9 h of outage. On February 12 the "A" train feedwater reg-

ulator valve cycled open and then closed and this generated an automatic-

scram. On April 13 a reactor recirculation pump trip was automatically

initiated by Division I of the ATWS system. The trip resulted when a

125 volt DC circuit breaker, supplying the Division I panel, was

switched off to enable the varying of the battery charger output vol-

tage, without af fecting the associated ATWS channel, in an attempt to

locate a ground in the 125 volt DC power system. On July 31, the gener-

ator out-of-step relay, located in the switchyard, malfunctioned and

tripped open the switchyard breakers. This caused a full-load rejection

followed by an ATWS Division I scram.

Seven power reductions were required for maintenance activities,

five of which involved leaking main condenser tubes.

1983-

There were seven forced shutdowns in 1983 accounting for 383.2 h of

outage. In addition, seven power reductions were required for mainta-

nance.

On January 24, an automatic scram occurred when a steam tunnel

high-temperature alarm, which was caused by moisture intrusion into the

switch, resulted in a ground short in the switch. On March 24, while

_ __
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ef fecting an orderly shutdown to identify and repair drywell leakage, an,

addition of feedwater at too rapid a rate caused a level transient and,

i
the reactor was scrammed. In June the gas turbine became inoperable and

1

i the reactor was shut down. In August when the instrument air compressor
1,

tripped, a scram occurred on low air pressure. The reactor was shut

down in November to repair the "A" recirculation pump seal because of
*

:
leakage.

j In March, a high moisture separator level and in June, a high re- -

actor water level both caused reactor trips.

,

L984

| During 1984 there was only one forced outage. On August 8, the

plant was shutdown to allow entry into the drywell to find and repair a

; leak in the recirculation system riser instrument valve. There were i

I
; five power reductions, two of which were required to find and fix leak-

j ing main condenser tubes. On December 5, power was reduced to repair a
- sticking "B" train feedwater regulator valve.

.

I
i 3.2 3 Systems involved in forced shutdowns and power reductions
i

Thirty-one different systems were involved in forced shutdown and

power reduction events; the turbine generator and control system and the4

) main steam system control system together accounted for 45% of these [
'

1

; events. Excluding these two systems, the average number of forced shut-
|

j downs per system was three during the operating period of the plant 1
<

| through 1984.
!

There were 36 forced shutdowns involving the turbine-generator and
,

| its associated controls with 20 of these occurring during 1971. In
,

t

j 1971, 14 events involved the high moisture separator drain tank level (i

( !
'

e

t

'
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i

indicators, 4 involved turbine control valves, and 2 were caused by the

; loss of an offsite power line due to lightning. In 1979, a loss of main

i

| generator excitation was experienced.
;

There wr te 27 forced shutdowns involving the main steam system and

; its conttels. Almost one-third of these occurred in 1971. On 11/11/70,

j 11/21/70, 11/4/74, and 7/12/77 inadvertent closure of MSIVs occurred.
,

On 3/2/71, 10/21/71, 9/20/73, 5/20/77, 11/29/77, and 2/26/79, pressure

relief or safety valves either failed to close or opened prematurely.-

There were seven forced shutdowns involving condensate and feed-2

water systems. On 5/25/71 and 12/16/74, feedwater control valve clos-
*

ures prevented the flow of feedwater. On 3/12/72, a void collapse oc-
<

! curred from an increase in cold feedwater flow. On 3/6/73, a condensate
; L

j booster pump was not started in time, resulting in a low water level. |

On 4/18/73, the feedwater sparger was replaced requiring a shutdown
i

lasting 90 days. On 8/10/73, high reactor water level was experienced

due to the starting of a feedwater pump. ,

2
1 Of the 49 power reductions, 65% involved the main condenser sys-

tem. Three of the power reductions were classified as initiators.
! !
i
; 3.2.4 Causes of forced reactor shutdowns and forced oower reductions
i

Of the 152 forced shutdowns, 80% were caused by equipment failures
,

for a total of 8533 h. Maintenance and testing accounted for 10?. of the

snutdowns, for a total 344 h. There were only seven events due to oper--

] ational errors for a total of 140 h.
i

| Of the 49 power reductions, 47% were caused by equipment failures j

i
; and 53?. were caused by maintenance and testing errors.
I

i

i

:

!,
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j 3.2.5 Non-DBE shutdowns

| Table 3.6 summarizes the NOAC categories assigned to non-DBE shut-

downs. Only the major NOAC categories are listed in this table. Equip-
, :

ment failures accounted for 67% of the events with no apparent decline
,

i
during the first nine years of oneration. Instrumentation and control

:

i problems accounted for 20% of the events, and these recurred throughout
,

i

the period addressed by the operational review. ,

j 3.2.6 DBE initiating events -

] Of the 201 forced shutdowns tnd power reductions accumulated at

Millstone 1, 56 were classified as DBE initiating events as shown in

!
'

Table 3.7. However, none of these events actually initiated a sequence;

t

leading to any significant economic loss or safety hazard to the plant

j or to the environs. The trend in the total number of DBEs per year

i

.j showed no correlation with any other trends, such as plant performance
;

as measured by total number of shutlowns per year, or total downtime per
!

item (Table 3.4). Each specific tyl'e of DBE is discussed below.

1
; 3.2 6.1 DBE Sect. I events -- increases in heat removal. Six
,

| events (12%) were categorized into this section. Four of the six were

due to instrumentation malfunctions. One we. attributed to operator

error. Those six events were subcategorized as described below: .

Dt.1 -- Feedwater System Malfunctions Resulting in a Decrease in

{
*

Feedwater Flow. On May 25, 1971, a low water level reactor scram oc-

j curred when the valve positioner on ote of the feedwater regulation
i

i valves failed. This caused the partial closure of a feedwater control

f valve resulting in insuf ficient flow and a reactor scram on a low re-

1 I

'
actor water level.

i

l
j

i

;
i

,
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DI.2 - Feedwater System Malfunctions that Result in an Increase

3

i in Feedwater Flow. On March 12, 1972, reactor scram occurred during

, plant heatup when a reactor feedwater pump was started at the 10-in.

!
level indication in the reactor vessel. Void collapse from injection of

cold feedwater into the reactor vessel resulted in a level decrease and
i

low level scram.
, ,

I
; On August 10, 1973, a malfunction of a reactor water level trans-
,

mitter resulted in a false low level signal to the feedwater control-
.

valve circuit. This resulted in increased flow following by reactor

f high water level resulting in a scram. Later the same day, a scram oc-

!

j curred due to a high water level which was the result of an operator
1

starting a feedwater pump with the feedwater regulating valves in the

full open position.

On June 7, 1983, the reactor scrammed on a high reactor water level

; trip.

i

DI.3 - Steam Pressure Regulator Malfunction or Failure that Re-

suits in an Increasing Steam Flow. There were three events of this

j kind, all attributed to instrumentation malfunctions. On November 19,
j

j 1970, installation of scrubbers near the main steam line high flow AP

!, switches was in progress. tihile viring in an isolation switch, a momen-
1

1 tary high flow signal was initiated, and the main steam lines isolated
l
! generating the reactor scram. t

*

! i

t

1 On December 5,1970, while shif ting to Electric Pressure Regulator

} (EPR) pressure control, EPR oscillated giving bypass valve swings and
i

pressure and reactor vessel swings. The result was a low level signal

yielding a reactor scram. On September 21, 1973, a fault in the EPR

I
:

!
i

:
'

, _ - _ _ , _ _ _ , - . . _ - - - _ _ _ _ _ _ _ _ _ - . . _ _ , - _ _ _. -. . _ . , . , _ _ , _



-_. . -_ - - _ . -- . _ - . __ .. -_.

I

1

_ .. e
,

,-
,

.

-

28

a

controls opened the turbine bypass valves, causing reactor pressure to

drop and the plant to scram.

3.2.6.2 DBE Sect. 2 Events -- Decrease in Heat Removal. Forty-

five events were categorized into this section. Thirty-four of them

(75%) were caused by turbine trips. Three of these were associated with

steam pressure regulator malfunctions, two with losses of external elec-
.

tric loads, two with inadvertent closures of main steam isolation
,

valves, three with failures in the feedwater system, and one with loss -

,

of condenser vacuum. The events in this section were subcategorized as

discussed below:

D2.1 -- Steam Pressure Regulator Malfunction or Failure that Re- |

.
sults in Decreasing Steam Flow. On November 21, 1970, vibration of the

i

{ reactor mode switch resulted in a main steam isolation. On January 19,
i

1971, the turbine control valve closed, causing the . reactor to shut
-

down. On June 25, 1980, an electric pressure regulator malfunction in-,

i duced an APRM scram.
,

D2.2 -- Loss of External Load. On June 24, 1971, and again on June

25, 1971, there were turbine full load rejects due to lightning strikes
.

| which caused loss of the 345 kv line.

! D2.3 -- Turbine Trip (Stop Valve Closure). Twenty-two of the 34
i ,

events were attributable to malfunctions of the moisture separator drain
4

. tank level control.. This type of event first occurred on December 30, *

1

'

1970, and continued to recur irregularly 14 times in 1971, 3 times in
!
! 1974, 3 times in 1978, and one time in 1983.

On five occasions turbine control valve malfunctions occurred:
,

- 5/27/71, 9/29/71, 10/3/71, 10/10/71, 2/4/72. Each time this caused a
!

| turbine trip.

i

:

|

| -
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The remaining five DBE's were isolated failures.,

;

D.2.4 -- Inadvertent Closure of Main Steam Isolation Valves. The

two events in this category, occurring on 11/4/74 and 4/7/77, were at-

{ tributed to =echanical failures in main steam valve actuators.

,

D.2.5 -- Loss of Condenser vacuum. While this classification ad-

dresses the complete loss of condenser vacuum, an event which occurred

|

on August 30, 1971 involving a low condenser vacuum was included in this
i

subcategory..

; D2.7 -- Loss of Normal Feedwater Flow. Of the three events in this
J

t category, one, occurring on March 6, 1973, was attributed to operator

error for failing to start a condensate booster pump in time. The other

! event, on December 16, 1974, occurred as a result of a broken stem on
f

i

the feedwater control valve.

3.2.6.3 DBE Sect. 3 Events -- Decrease in Reactor Recirculationi,
i i:

F;ow Rate. The sole shutdown which resulted from a decrease in reactor
_

3

recirculation flow occurred in 1981. On August 8,1981, the '"A" reactor,

{

recirculation pump tripped on generator overload. The "B" r. actor re-

circulation pump was of f-line at the time and the unit was manually,

scrammed.
:

4 3.2.6.4 DBE Sect. 6 -- Decrease in Reactor Coolant Inventory.
,

Three shutdowns were due to a decrease in reactor coolant inventory. On
.

March 2, 1971, a main steam safety valve started leaking and blowing-

J

k

steam. On November 29, 1977, the automatic pressure relief valve lif ted

prematurely. On February 26, 1979, a safety relief valve lif ted pre-

maturely and failed to reseat.
,

i

i

!

!

:
P
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3.2.7 Trends and Safety Implications of Shutdowns and Power Reductions

One recurring problem associated with forced outage and power re-

ductions was inadvertent or premature opening of pressure relief or

safety valves or their failure to close or seat. On 10/22/71, a relief

valve failed to close completely. On 9/20/73, a relief valve was leak-

ing. On 5/20/75, a relief valve failsd to close completely. On
.

11/29/77, a relief valve opened prematurely. On 2/26/79, a relief valve

lif ted prematurely and failed to seat. On 3/21/71, a relief valve was
,

found blowing steam.

3.3 Reportable Events

This study reviewed 404 reportable events from Millstone 1. Infor-
i

mation that was reviewed included telegrams, letters, abnormal occur-

's
rences (A0s), reportable occurrences (R0s), and licensee event reports

(LERs) that were filed by the utility when a technical specification was

violated. The information contained in the reportable events was coded

as discussed in Sect. 2.2.4. Data tables, arranged by year, are pre-

sented in Appendix B.

3.3.1 Review of Reportable Events from 1970 through 1984

Figure 3.5 illustrates the number of reportable events filed per
.

eyear at Millstone 1. There is no discernible trend in the number of

reports submitted on a yearly basis. The following sections present 4 .

summary ror each year of operating experience at Millstone 1.

1970

The plant went critical on October 26. 1970. Ten reportable events

were experienced during the year. Although none of the events were

deemed significant to safety, two events are conditionally significant.i

I

I
r

!

__
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Eight of the. reportable events that occurred during the first two

j months of operation in 1970 resulted from human error.

!
;' Ruman errors consist of design errors (4 events), installation er-
I

rors (3 events), and operator and maintenance errors (1 event). Three

: of the design errors consisted of-inadequate pipe support of the main
!
a

steam lines (RO-70-6), inadequate lubrication oil pump speed (RO-70-4),

f and an inappropriate wiring change that resulted in a loss of full rod

] control (RO-70-7). The fourth error caused the isolation condenser to .

isolate (RO-70-5) when a high-pressure signal initiated the operation of

j the isolation condenser. The resulting high condensate flow caused the

!

] isolation condenser to isolate. A restart of the system was unsuccess-

j ful and the pressure transient was brought under control through the use
!

of relief valves.

Three reportable events resulted from installation errors. In-
!

stallation errors included faulty welds - in the main condenser ( AO-70-8),
I
' failure of an MSIV due to missing parts (RO-70-6), and a vent line on

the lube oil pump discharge line not being reinstalled (AO-70-10). Both
|

events that are identified as R0-70-6 are conditionally significant to3

J

l
; safety.

f 1971 .

Millstone 1 began com=ercial power generation in. March 1971 and ex-
*

| perienced 29 reportable events during the year. Two of these events are-
j

j significant to safety and three are conditionally significant'to safety.
!

| The first significant event occurred on January-19, 1971, when the
!

entire low pressure ECCS was rendered inoperable during a test (n3-71--

!
i 1). The core spray injection valve failed to close and two LPCI valves
i
!
'
,

|
i

,

,eem -- --w ~e-,e c--.w -- r ,-- - - . , , , - +n,. a.,.,w , , , , , . . - . . , . , , - . , ,me n n n.,-.r. +,rr,. < ,,,ww-,-. ,



-- - - - - .. . . .- . . - . _ - . - . _ . . . - = . -

h") A Q 33
-r J \ .^ t j 3

|

|

j failed to open. A turbine control valve unexpectedly closed causing the
j

; other three control valves to open further. . Severe pressure oscilla-
.

tions caused reactor power oscillations of 8%. As soon as pressure con-
1

] trol was changed from the mechanical pressure regulator to the elec-
'

|

trical pressure regulator, the oscillations stopped.

The second significant event occurred on October 10, and involved a,

!'

1

,

failure of the steam turbine bypass valve. This event resulted in a re-

| actor blowdown. Replacing the defective valve eliminated the problem..

Two of the three conditionally significant events involved the gas-

! turbine generator (AO-71-12, A0-71-25). The remaining event occurred

when a service water heat exchanger leak caused flooding of the DC motora

., >

control center (AO-71-09).
! *

: 1972
1

The number of reported events increased to 31 in 1972. Human er-'

,

rors again contributed to a large number of the events that were re-

ported. Maintenance errors (7 events), design errors (3 events), and

f installation errors (2 events) all contributed. The systems involved in
i.

| the most events were the Main Steam System (6 events) and the_ Reactor
|

Core Isolation Cooling system (5 events). No significant events oc-

'

curred during the year, however four conditionally significant events; .

|

j occurred.

i

j Two of the conditionally significant events involved failures of
*

I

multiple components ( AO-72-17 and A0-72-18). In each case, the compo-

|
1 nents involved were found to be out-of-calibration and were subsequently
j-

' recalibrated.

|

|

;

!
>

a
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The third conditionally significant event involved salt water in-

trusion in the main condenser ( AO-72-22). Loss of the main condenser is

not critical for plant safety, but the presence of chlorine in the sys-

tem manifested itself in damaging other components in the reactor cool-

ant system. Some of the resulting failures were not discovered until

1976 when 116 of the 120 local power range monitors (in-core), failed
,

due to stress corrosion brought about by the excessive chloride content

in the reactor water. Problems also arose from cracking of feedwater -

spargers in 1972 (AO-72-26).

The fourth conditionally significant event occurred on August 25.

The plant experienced a loss of power to the shutdown transformers when

a plane crashed into the 27.6 kv power line. The line was only 500 f t

from the switchyard. The plant was operating at 82% power and did not

reduce power af ter the crash.

1973

Nineteen reportable events occurred in 1975. Most of the events

involved the feedwater control system (4 events) or the reactivity con-

trol system (4 events). One event is significant to safety and one

event is conditionally significant.

Several control rod system problems surf aced in 1973. The event *

that is significant to safety involved degradation of the control rod
.

drive accumulators due to flaking of plating into :he hydraulic sys-

tem. Six of the 143 accumulators had suf ficient flaking to impair the

operation of the control rod drive mechanism. These six were replaced

and the hydraulic system was flushed. A program for monitoring accumu-

lator conditions was initiated to , prevent recurrence of the incident.

.

$
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! On April 5, pressure adjustments were being made as reactor power

increased (AO-73-4). The pressure momentarily reached 1042 psig initi-

ating the isolation condenser. The position switches were incorrectly

4

set causing the inboard condensate return valve to open too wide. The+

resulting high flow condition automatically isolated the condenser. Due

|* to the frequency of the isolation condenser valve failures, this event
:

j was classified as conditionally significant.

i
~

1974
,

'i The third smallest number of reportable events occurred in 1974 (15
1

events). None of the reportable events is considered to be significant

or conditionally significant to safety. Most of the reportable events'

i involved the reactor coolant system (8 events).

,

Over one-half of the events involved a human error (9 events). De-
1

sign errors and maintenance errors each accounted for four events. Two
,

|

} of the maintenance errors caused Main Steam Isolation Valve failures.
l

The f ailures appear to be due to the poor quality of air provided to the

! pilot valves since the air slide valves stuck on both occasions. This
;

failure mode is important in that it can cause more than one MSIV to

! fail at the same time. This would lead to plant conditions not consid-

ered in the plant's safety analysis.-

1975-

'
.

Twenty-five reportable events occurred in 1975. Although no sig-
1

| nificant events occurred, two events are conditionally significant. The

l human errors occurring during the year were due to maintenance errors (5
i

j events), design errors (3 events), administrative errors (1 event), and

!
} installation errors (1 event).
i

:
:.
>

-
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The first conditionally significant event, which occurred in

! January, involved a hydrogen explosion in the condensate demineralizer

i regeneration system acid day tank (Ltr. 1/24/75). No one was injured.

The hydrogen was formed by moisture leaking into a tank of concentrated
'

sulfuric acid which was ignited by a spark caused by welders working in

the area. The most noteworthy (and conditionally significant) human er-
.

j ror was an administrative error, that occurred on March 30, when radio-
i
'

active liquids were discharged twice from an unmonitored sump. Previous -

samples from the sump showed no activity and none was anticipated. Pro-

cedures were modified to prevent a recurrence.
i

; More valve problems occurred in 1975. In particular, two events
4

involved degradation of safety / relief valves. In one incident (AO-75-9)
:

a safety / relief valve failed to reseat due to a malfunction of two pilot

valves. The reactor pressure dropped to 160 psig. During the blowdown,

the resctor cooldown rate reached 155*F/h, well in efcess of the limit

of 100 * F/ h. No damage to reactor components occurred. Both pilot

valves were replaced. In a second incident ( AO-75-17) the bellows in-

tegrity of two safety relief valves could not be verified. Instrument
!

air lines had become fouled and had to be cleaned.

1976 .

i

Five of the 27 reportable events that occurred at '4111 stone 1 in
>

'

1976 are significant. Three of the significant events involve the gas-;

i
j turbine generator (RO-76-10, RO-76-12, and R0-76-29). One failure of

the generator occurred during a total loss of offsite power.,

Millstone 1 experienced several problems with the isolation condenser,

beginning in February (RO-76-4) and continuing throughout the year with

various valve and control troubles.

l
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I
I On November 17, 1976, an inadvertent criticality during a shutdown

margin test occurred when an operator selected the wrong control rods,

for the test ( RO-76-34 ) .
;
2 It should also be noted that the majority (16 events) of the en-

'

vironmental violations at Millstone 1 occurred in 1976. These events

i are attributed to an unexpected increase in the abundance of marine life
,

| around the plant during the year.

A single co,nditionally significant event occurred on April 23, 1976.

when an excessive stack gas release occurred due to fuel clad perfora-

' tions.

1977
,

The third largest number of reportable events were recorded in 1977

(38). Two of these failures involved safety / relief valves at
,

Millstone 1. Four failures involved the emergency electrical power sys-

tems. Three of these failures involved the diesel generator. On two

occasions, the diesel generator failed as a result of a fuel oil leak.

The third event resulted in the diesel generator being declared inoper-

able. The cause was unknown. There was only one gas turbine generator
]
' #ailure in 1977. A spurious noise signal in the control system caused
.;.

the gas turbine generator's s*artup test to be stopped..
,

Both of the significant events that occurred in 1977 took place in

.

December. The first significant event resulted in a total loss of emer-

j gency power when the diesel generator was declared inoperable at a. time

when the gas-turbine generator was unavailable. The second significant

event to occur in 1977 involved the off-gas system. The stack release

rate increased af ter an explosion in the system. Four hours later,

,

3

I

1
4

.

i
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'

another explosion occurred. The second detonation occurred at the base

of the stack. Two workers were injured but the safety of the plant was

not challenged.
,

The three conditionally significant events that occurred in 1977

'

involved various systems. In the first event, both stack gas monitors

] were inoperable due to a blown fuse in the power supply. On November 18
-

1

the reactor cooldown rate exceeded the allowable limit when a safety /re-
I

lief valve lifted at a low pressure. The final event occurred when a* -

i

| maintenance foreman inadvertently short circuited a valve operator on a

! LPCI valve.
,

i
'

1978

Although there was a large number of reportable events in 1978 (28

events), none of them are significant. The majority of the events in-

volved setpoint drif ts (10 events) or single failures in redundant

i #
systems (9 events).-

i

Of the 12 human errors that occurred in 1978, eight were due to

i maintenance. The most notable error, and the only conditionally signif-

icant event, is an administrative error. On July 25, the containment

was purged with a high radiation signal to the containment purge valves

|
bypassed. The high radiation override also bypasses the containment - '

| isolation actuation signal to the purge valves. On 12 occasions, th'e
< *

purge interval was greater than four hours. The operability require-
,

,

ments for these valves was not discussed in the procedures.,

I
i

! 1979
I

In 1979, the fourth highest number of reportable events (36 events)

| over the operating experience of the plant were reported. On September
i

.

.
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4

14, 1979, it was discovered that a design error allowed loss of power to

I the ECCS to go undetected under a certain electrical distribution ar-
|
'

rangement (LER 79-26). The logic was changed to eliminate this pos-
c

;-

sibility. This event is classified as significant to safety. ;

j Three conditionally significant events occurred during 1979. On

j February 26, a pressure relief valve lif ted prematurely and then failed

to reseat. An uncontrolled blowdown and excessive cooldown rate re-
1

I .
sulted. The cooldown rate limit of 100*/h was exceeded by 5*. The,

overall effect on reactor pressure vessel structural integrity was con-

i sidered to be small.
!

f Two other conditionally significant events occurred due to human

: errors. On February 1, an operator operated the plant in a degraded
I

mode of operation. One conr.rol rod had an inoperable accumulator and'

another control rod in the same array was electrically disarmed. The
i

disarming of the second control rod was an oversight by the operator.
. .

Defective procedures led to the sodium pentaborate concentration in
,

j the standby liquid control tanks being less than the allowable limit on

: July 13, 1979. The concentration was increased immediately upon discov-

I ery and procedural changes were made to preclude a recurrence.

'
1980.

Seventeen reportable events were recorded at Millstone 1 in 1980.

*

Probleus involving veld cracks in two main steam lines and in the con-
l'
1.

|_ denser nozzle were repcrted. The cracks were discovered during the f all
i

; refueling outage. No significant or conditionally significant events

; 'accurred during 1980 ..
!

i
'

i
~

!
:

-

E e )

>
,

i
l,
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1981

In 1981, 44 events were reported, which constitutes the largest,

number of reportable events submitted by Millstone during a single year

of operation. Instrumentation and control systems were the most re-

'

ported systems (14 events). Half of these events were due to set point

drifts. The emergency generator system accounted for six events. All
.

six of the events involved a diesel generator, a gas turbine generator,

or both. The event that involved both generators was considered signif- -

icant (LER 81-02). On April 3, personnel discovered that the single re-

lay failure in the loss of normal power circuits conditionally could

*

prevent the diesel generator and the gas turbine generator f rom energiz-

ing the emergency buses. The cause was a design oversight.
-

The second significant event occurred on September 15 (LER 81-

25). Voltage fluctuations in the 125 V DC electrical system resulted in

an isolation of the ATWS system. This caused both recirculation pumps
j

to trip. This condition was not annunciated in the control room and

consequently, control room personnel were not alerted to the incident.
1

Eight conditionally significant events occurred in 1981. Three

'

events involved radioactive liquid waste releases. Gas-turbine gener-

ator failures accounted for two events. The remaining three events in-
,

,

volved a cracked pipe weld, two closed containment isolation valves, and '

a high cooldown rate during a manual blow down. -

,

1982

Although there was a large number of reportable events in 1982 (35
.

f events), none of them are significant to safety. Nineteen events re-

suited from inherent error. Nine of these events involve set point
,

!
|

|
.
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drift. Thirteen events resulted from human errors. Human errors in-
'

,

clude operation errors (4 events), installation errors (3 events), main-

1

| tenance errors (3 events), and fabrication errors (3 events).
:

Of the 35 reportable events that occurred in 1982, thirteen are
!

{ conditionally significant to safety. The gas-turbine generator was in-
i

volved in four events. Operator failures involving the stack gas moni-
,

toring system accounted for two events. Two events involved radiation
1

,- levels that were above Technical Specifications levels in marine life.

I
i The remaining events involved a stress crack in a sparger weld, set

-point drift in 5 safety relief valves, melted relays in the reactor pro-
'

| tection system, a fire in a switcher, and multiple breaker failures due

f to water damage.
1

j 1983
|
6 The second largest number of reportable events occurred in 1983 (39
i #

events). Instrumentation and control systems were the most reported

systems (13 events). Over half (8 events) of these events were due to

set point drifts. The emergency generator system accounted for six

events. Five of these events involved the gas-turbine generator. No;

significant events occurred during 1983.

A total of seven conditionally significant events occurred during-
;

-1983 The emergency generator system was involved in four of the

! .

! events. Improper calibration of time delay relays for the turbine-
!

generator accounted for two events. The remaining event involved a

i switch fai'iure in one channel of the average power range monitor.
:
!

+

1

|

.
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1984

i In 1984 the smallest number of reportable events (11 events) for

any full year of operation occurred. Half of the reportable events were

caused by maintenance problems. For the third consecutive year no sig-

nificant events occurred.

The isolation condenser was involved in two of the five condition-
.

ally significant events that occurred in 1984. Another conditionally

significant event involved three safety relief valves that failed to .

open during a bench test due to set point drift. This is a recurring

problem for BWRs. The remaining events include the failure of a fire

*

detector string due to low supervisory air pressure and welds that have

intergranular stress corrosion cracking.

3.3.1.1 Systems involved in reportable events. A compilation of

all reportable events by system and year is presented in Table 3 8.

So=e systems which were not involved in the reports were omitted. There

are no discernible time-dependent trends among the systems identified.

Most of the reports involved the following systems: reactor coolant

(33.4%), instrumentation and controls (21.3%), engineered safety fea-

tures (18.1%), and electrical power (12.1%). Each of these systems is
~

discussed in the following subsections.
,

3.3.1.1.1 Reactor Coolant System. The designation of reactor

coolant system encompasses a broad range of heat transfer-related -

equipment in the reactor. For Millstone 1, this system includes all

steam line monitors and valves, especially safety / relief valves; the |

isolation condenser; main steam isolation valves; pressure regulator;

feedwater system and controls; and recirculation system. One-third
!
,

|
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- (33.4%) of the reportable events involved the reactor coolant system
I

| (135 events). A large majority of reports involving the reactor coolant

system concerned valve failures during tests, failures of the electrical ;

and mechanical pressure regulators, and f ailures of various coolant

.I parameter monitoring components. Excessive pipe movement was reported *

1
'

i
several times but no apparent damage resulted.-l.

;

i Eleven weld-related failures were reported for Millstone 1. Exte n-

sive work was performed on the feedwater spargers, and all spargers have.
,

i

f been replaced at least once. Cracks in BWRs are a common problem, and ,

;

Millstone 1 has been no exception. Cracking at Millstone 1 is analyzed'

; in greater detail in Sect. 3.3.3.1.

The isolation condenser provided several problems at Millstone 1.
i

The isolation condenser isolation valves failed during testing fourteen>

,

I
| times. These failures are discussed in more detail in Sect. 3.3.3.5.
!

The condenser itself had to be completely recubed in 1976 (R0 76-04).
[

! This incident is discussed in Sect. 3 3.2 1.
!

| The electrical or mechanical pressure regulator f ailed four times

from 1970 to 1972. Three of the failures involved only the electrical
i

pressure regulator (A0s 71-12, 71-27, 72-2) and were inconsequential be-i

!
j cause the mechanical pressure regulator served as a backup. A fourth

,

I

J failure (AO-71-20) resulted in a reactor blowdown.

Along with resulting in a reactor blowdown, the above event was one-

! of five that produced an_ excessive cooldown rate (A0 71-20, A0 75-09,
1

LER 77-33, LER 79-05, LER 81-04). The October 10,1971, blowdown cooled

] down the reactor vessel 135' in 18 min (450*F/h). The other excessive -

1

i cooldown rates ranged from 105'F/h to 210*F/h. A rapid cooldewn rate is

i
d

P

t

4

:
' *
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of continuing concern due to the added stress placed on the reactor ves-

sel.

On March 10, 1978, two uncontrolled blowdowns occurred. A review

of the temperature charts for both blowdowns revealed that the average

rate of reactor coolant temperature change, over 1 hour, was less than

the technical specifications limit ( 100 * F/ h) . The first blowdown re-
,

sulted when a safety / relief valve failed to close. The reactor was man-

ually scrammed. Reactor pressure was allowed to increase due to other -

activities in the plant. The same safety / relief valve lif ted pre-

maturely resulting in another blowdown.

3.3.1.1.2 Instrumentation and control. This system is comprised

of all reactor safety and trip instrumentation as well as all control

functions for normal operation. Its frequent involvement (21 3% or 86

events) in reportable events can be attributed to instrument set-point

drift, mis-calibration, and spurious trips. No safety functions were

compromised as a result of these problems.

On February 16, 1982, the closure of a main steam isolation valve

failed to generate a reactor protection system scram signal (LER 82-

15). When the MSIV was closed, the relay did not deenergize. This pre-

vented the reactor protection relay f rom deenergizing which in turn pre- .

vented an automatic scram. The armature on the limit switch was out of

adj us tment. Two events of this nature occurred previously on June 13, *

1981 (LER 81-16) and on August 18, 1981 (LER 81-22).

3 3.1.1.3 Engineered safety features. The engineered safety

features system was involved in 71 of the reportable events (18.1%).

Most failures occurred during testing of the ECCS and the isolation
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condenser. An unusually high number of reports appeared in 1971 when

problems surf aced during tests of the core spray valves. On January 19,

1971, the core spray valves were tested at 1000 psig instead of the core

spcay operating pressure of 300 psig ( A0 71-01). The valves all failed

and the ECCS was declared inoperable. The torque sitting on the

switches was too low and had to be reset. On March 31, 1971, the motor
,

operator on an LPCI valve failed due to a short in its windings. The

motor was replaced. On September 18, 1971, another LPCI valve motor op--

erator burned out and was replaced by a larger motor.

Overall, 30 of the reportable events in this system resulted from

'

human errors. Five of the events that resulted from human errors are of,

interest. On April 19, 1981, maintenance personnel left two containment

isolation valves in the closed position (LER 81-03). The closure of

these valves isolated the high drywell pressure switch associated with

the ECCS and RPS initiation. While investigating problems with a LPCI

motor-operated valve, a maintenance foreman opened the wrong breaker

(R0 77-38). The open breaker caused the LPCI injection valve to become

inoperable. Defective procedures allowed the boron concentration in the

standby liquid control tanks to be less than the technical specifica-

tions limit (LER 79-18). On September 14, 1979, personnel discovered a,

lesign error in the power distribution to the ECCS ouses (LER 79-26). 4

Loss of power could occur to the supply for the ECCS electrical buses*

without the loss of normal power initiation logic being able to sense

the loss. The fifth event was the previously mentioned event on

January 19, 1971 (A0 71-01). Four core spray valves failed when the

system was tested at 1000 psig rather than its operating pressure of 300

psig.

*
_ - _
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*3.3.1 1 4 Electrical power system. Thirty-seven of the 49 report-

}
! able events concerning the electrical power systems were attributed to

| failures of the gas turbine generator. These failures in the electrical

i.
| power system comprised 12.1% of all reported events for Millstone 1
1 -

The emergency power system consists of a gas turbine generator and;

1

i a diesel generator. Upon loss of offsite power, the gas turbine genera-
7,

;

tot is required to supply power to the Feedwater Coolant Inj ection

j (FWCI) System. Therefore, when the gas turbine generator f ails, the '.

i

j FWCl system is unavailable. The FWCI system or the isolation condenser
i

are provisions for emergency core cooling during a loss of normal aux-

| iliary power. On two occasions (R0 76-10, RO 76-12) the gas turbine
i

j generator was declared inoperable while the isolation condenser was out

I

of service. The plant was immediately shut down on both occasions. .

f Further details are given in Sect. 3.3.2.

i

; On December 10, 1977, the diesel generator was declared inoperable
i
I

| while the gas turbine generator was out of service (R0 77-39). Conse-

| quently, all emergency power systems were unavailable. Further investi-
;

gation of the emergency power system on April 3, 1981, revealed that a

single failure mode existed (LER 81-02). A single relay failure in the

loss of normal power circuits would inhibit the diesel generator and the
,

gas turbine generator from loading the emergency buses.

j Millstone also experienced a loss of offsite power when salt built * '

:

j up on the 345 kV lines and insulators as hurricane Belle passed (R0 76-
1

| _29). The-diesel generator and gas turbine generator were being run
i
j without loads as a precaution. When normal power was lost, the gas tur-

,

bine tripped and the diesel generator loaded the emergency buses. The
!

I

:
i

.

!

I
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gas turbine tripped twice. The first trip was due to a loss of the AC

auxiliaries due to the loss of offsite power. The second trip was at-

tributable to a loss of DC control power caused by the gas turbine run-

ning on DC auxiliaries which it is not designed to do.

3.3.1.2 Causes of reportable events. Table 3.9 presents a summary

of causes of reportable events at Millstone 1. Over half of all report-
.

able events (231) at the plant were attributed to inherent failure. In-

. herent failure includes set point drifts, wear out, aad many of the

failures for which no cause could be identified.

i

Over the operating experience reviewed, human error was responsible

for almost half of all reportable events (173 events). Administrative,

design, fabrication, installation, maintenance, and operator errors are

all considered human errors. Human errors played an important role in

events categorized as significant at Millstone 1. These human errors

involved design, administrative, and maintenance errors. An examination

of causes of significant events revealed that 11 of the 13 significant

events were attributed to human errors. The last 2 events were inherent

failures.

3.3.2 Review of significant events

The analysis of the operating history of Millstone 1 examined re-.-

ported events to find those occurrences which represented significant

.

threats to continued safe operation or to systems designed to mitigate

transient conditions. Reportable events were therefore significant if

they met one of these criteria:

1. an event in which tne failure or failures initiated a design basis

event (DBE) as listed in Appendix A, or

a-



. - - - _ . .. - - . _ . . - . - - - _ . - - -- . . - . - . _ - -- - .,

I

i
*

! ;*; O .3, W = 48 .

| . < , . -a ; |
*

!

i

2. an event in which the failure or failures compromised a function of

the engineered safety features !
f

i

! Thirteen events at Millstone 1 met the above significance criteria. '

I {

Table 3.10 summarizes the significant categories assigned to these

1
: events decription of the significance categories is found in Appendix

! 8. Table 3.11 summarizes the significant events which occurred at Mill-
,

i
j - stone 1. The total in the table, 18, is greater than the actual number

of significant events, 13, because 5 events required multiple signifi- *

cance categories. The events designated as significant were:
;

! o loss of the isolation condenser (1),

i loss of provisions for emergency core cooling during a loss of nor-o

i

mal power (2),
i
j o ECCS failures (2),
1

| loss of of f site power with partial loss of emergency power (1),o
i
'

complete and potential loss of emergency power (2),o

o inadvertent criticality (1),

j o all control rod drive accumulators require replacement (1),
j

; o recirculation pumps trip with no alarm given (1),
i

1

}
loss of pressure control followed by a blovdown (1), ando

o hydrogen explosion in the of f-gas system (1). .

i

3 3 2.1 Loss of the isolation condenser. 2n February 12, 1976,
J

the plant shut down due to arcing of the main transformer during a *
4

\
,

2 storm. Normal post-shutdown pressure transients caused the main steam
i

isolation valves to close. As a result of this, pressure increased

! momentarily in the isolation condenser, causing a tube in the condenser
?,

| to f ail (R0 76-4).
,

;

.
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Steam leaked into the shell side of the condenser and was vented

into the atmosphere. The operators did not recognize the cause of the

steam release until I h and 16 min af ter the shutdown, when the control

room received a high radiation alarm from the steam vent line. The iso-

lation condenser was then isolated and the steam releases halted.

An area of approximately one acre, all inside the fenced area, was
.

contaminated. No reportable personnel exposures resulted from the re-

Leasu of contaminants. Eight minutes after the reactor trip, the main*

condenser was valved in to act as a primary heat sink. Recovery from

the transient proceeded smoothly.

Examination of the condenser revealed a tube with a 1-in. by 2-in.

hole. The failure resulted from stress corrosion cracking. The corro-

sion was attributed to the intrusion of chlorine from a previous failure

of the main condenser. Other tubes in the isolation condenser were re-

tubed with Inconel 600 cube material.

The isolation condenser at Millstone serves as the equivalent to a

reactor core isolation cooling (RCIC) system and, thus, is an engineered

safety feature.

3.3.2.2 Loss of provisions for emergency core cooling during a

loss of normal auxiliary power. During a loss of of fsite power, two me-,

thods of heat removal are available. Either the isolation condenser or

the feedwater coolant injection system (FWCI) in conjunction with the-

pressure relief valves can remove decay heat. The isolation condenser

system operates by natural circulation without _ the need for driving

power other than the DC electrical system used to place the condenser

system in operation. The operation of the FWCI system requires an AC

.

9
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power source. Given the loss of of f site power, the gas turbine genera-

tor provides the driving force to the FWCI system. The loss of the gas

turbine generator would mean the loss of the FWCI system, one loop of

the LPCI system, and one loop of the core spray system.

On two occasions within a one-week period, the gas turbine genera-

tor and the isolation condenser were unavailable simultaneously (R0 76-
.

10, R0 76-12) . Consequently, the FWCI and isolation condenser were

simultaneously unavailable. The isolation condenser system was inoper- .

able due to recubing activities required af ter the pressure transient on

February 12, 1976. On March 8, the gas turbine generator failed to

start due to a maladjusted governor. The governor being out of adjust-

ment was attributed to the higher test frequency of the gas turbine

while the isolation condenser was operable. The governor was readjusted

and the gas turbine declared operable after a successful start.

On March 15, the gas turbine again failed to start due to problems

with the governor. The electric governor-magnetic board which provides

signi.1 conditioning of various input signals and an output signal to the

gas turbine speed control system failed. The f ailure was due to the

h.gher test frequency of the gas turbine generator.

! 3.3.2.3 ECCS failures. Two events challenged the integrity of the
.

ECCS. On January 19, 1971, operability tests of the core spray and LPCI

systems revealed several component failures. Two core spray injection .

valves, one on each core spray loop, failed. Testing of the LPCI system

revealed two other valves that would not operate properly. After dis-

covering these failed valves, a turbine control valve unexpectedly

closed with the reactor at full power. The other three turbine control
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] valves opened wider to compensate. Pressure oscillations of 25% caused

! reactor power fluctuations of 8%. As soon as .atrol was switched from
| i

the mechanical pressure regulator to the electrical pressure regulator,
!

the oscillations stopped. The four valves in the ECCS failed because
1

j their torque switches were set too low.
It

The LPCI system and both core spray loops are all capable of sup-,

i ,

i plying emergency cooling during a large line break with or without

normal offsite power. If offsite power is lost, either the standby die--

sel generator or the gas turbine generator must be available. Hence,,

] given a large pipe rupture, one of the three aforementioned systems must
i

be available. On January 19, 1971, the integrity of each system was
!

suspect.
!

On September 14, 1979, a situation arose that was not specifically
I

considered in the safety analysis report. A review of the control cir-
t

cuitry and logie associated with the 4160 V circuit breakers revealed

that a loss of power could occur to the supply for the ECCS electrical<

buses. The Loss of Normal Power (LNP) initiation logic senses the loss '

!

* of power and immediately starts the emergency power sources. With the

j design error in the logic system, the loss of power would not have been

sensed, and the emergency power system would not automatically start. A,

y

1

modification to the LNP initiation logic corrected the design error.
I
4

' ' 3.3.2.4 Loss of offsite power with partial loss of emergency

j power. On August 10, 1976, the Millstone 1 plant lost all of f site power
i

due to salt buildup on the 354 kV lines and insulators. Prior to the.

i

loss of power, the gas turbine generator and the diesel generator were

running without a load, as a precaution during storm conditions. The

I

.

?

|

!

!
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| plant was operating at 45% power and tripped during the loss of of fsite |
| |

| power. The gas turbine generator failed on the loss of normal power,

however, the diesel generator accepted load successfully. The gas tur- ij
e

i i

bine generator restarted and ran for ~8 min before tripping again (R3 !
;

;7

i 76-29).
i !

'
j Investigation revealed that operator error caused both failures of

*

i

| the gas turbine g,enerator. The generator has both AC and DC auxilia-
;

j ries. The gas turbine generator is the primary source of AC power for ;
.

1 L

;i its own auxiliaries once it is up to rated speed and voltage. The de-
1

j sign also Provides for an alternate source of AC power during testing. |

! !

Transfer between the two sources of power is accomplished by a manually }
|

operated throwover switch. ;

!

During precautionary operation of the gas turbine generator, the

i
-j operators performed a bimonthly surveillance test using the alternate
i i

source of AC power. At the conclusion of the test, the throwover switch i

I
was not returned to its normal (primary source) position. Upon loss of ;

i

i of fsite power and unit trip, the alternate source of AC power was lost,
i

causing the gas turbine generator to trip. ;

! In its normal position, the throwover switch also enables automatic ,

| I
j transfer f rom the DC auxiliaries (only used to start the unit) to the AC

,

i
1 auxiliaries. The unit restarted af ter the initial trip. Transfer from

i
f

DC auxiliaries to AC was not accomplished. The unit ran for 8 min and * '

!

! then tripped a second time when the DC batteries failed.

| !

; Recurrence of the event was mitigated by the following corrective
; i

| actions:
i
.

! l

.
-

r

i

'

!
; -

|
_ , _ . _ _ _ . _ . . , . . . . - _ . _ ~ . . _ , _ _ , - _ - _ - _ . _ _ , _ _ . _ - _ . _ , . _ _ , , , _ - - , _ , _ . _ _ _ _ _ _
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1. The procedure for testing the gas turbine was rewritten so that the
,

AC auxiliaries are energized from the primary source during surveil-

lance testing.

1

i 2. The throwover switch was 1 red into its normal position.

3. A breaker position r.onitoring circuit was installed to alert the op-

erators of an incorrect alignment of the power sources for the AC
.

auxiliaries.

The gas turbine generator serves as the emergency power source of || .

I 4 16 kV power for the feedwater coolant injection (FWCI) pumps and con-

| trol, which are part of the ECCS. This event seriously compromised the
i

safety of the plant. For over 3 h the lone diesel generator was the

| only source of power to Millstone 1. The isolation condenser, which re-

quires only DC power to place it in service, was used to cool the

The isolation condenser had experienced severe problens only 6core.

i months prior to this incident (see Sect. 3 3.2.1). Had it failed during
4 !

j the loss of normal power, the diesel generator would have carried the
I

entire burden of supplying power for cooling the core via the low pres-

Sure ECCS. In general, diesel generators have had historically high

j f ailure rates; however, the tone diesel generator at Millstone I has a
!

i
very good performanc.e record.

,

3 3 2.5 Complete and potential loes of emergency oowor. Millstone

| I experienced one complete loss of emergency power and later discoverod.
+

that a single failure mode existed in the emergency power system. On,

December 10, 1977, a test of the INCI system revealed a f ault in the gas

9 turbine generator's governor (R0 77-39). Since the emergency power sys-
!

| tem consists of the gas turbine generator and a diesel generator, the

I

_ _ _ _ . ___ _ _ _ _ _ - _
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I diesel generator was tested for operabiltty. The diesel generator

failed the operability test. The cause was unknown.

i
~

The single failure point in the emergency power system was discov-

j ered through a fault tree analysis of the electrical control circuitry

j (LER 81-92).
,

| ?

| The analysis identified that the potential existed for a single re-

i
*

lay f ailure in either of the two LNP cir:uits to prevent both the gas-

turbine generator and the diesel generator from energizing the 4160 V .

,

emordency buses. The relay failure would occur if the contacts of the
I

i time delay relay in either LNP circuit failed to reopen following a loss (
of normal power initiation signal. This would result in a continuous ;,

1 I

j trip signal to all 4160 V and certain 480 V circuit breakers. In this

; situation, the buses could be energized by removing the control circuit
4

| fuses and manually operating the sircuit breakers. The installation of i

!

a second time delay relay corrected the design error.

3 1.2 6 Inadvertent criticattty. While performing a shutdown

margin test on November 12, 1976, an inadvertent criticality and reactor
,

; trip occurred (R0 76-34). An operator error in selecting rods for the '

1

| test caused the unplanned criticality.

i
i The test is performed by positioning the highest worth rod (46-23)

,

| to notch position 10, the diagonal control rod (42-19) is then withdrawn
i

to notch position 10, followed by full withdrwal of the maxt:aun worth a

rod. The Licensed reactor operator incorrectly notched out adj4 cent
- control rod 46-19 (instead of 42-19, the correct and design 4ted rod).
|

| Without recognizing his selection error, he then withdrew the higtest !
;

{ worth rod. The reactor tripped on high flux.
I

L
1

,

|
.

[

- ~ , ___r ___ _______ _ _ _ . _ . _ _ . _ . _ . _



____ - - _ _ _-. - . . _ _ _ _ .- . _ -

!
*

,

'

'N 9 55. .

%' ii , . . i
-

;

!

At the time of the incident, the rod worth minimizer had been by- i

| passed and the operator was performing the test by himself - a viola-

tion of test procedures. The circumstances of the trip were reported to

the supervisor who dismissed the condition as " spurious noise." Per

i NRC, normal procedures should be that the operator believe all instru-
'

ment indications as true, unless proved otherwise.
,

|
A second test was performed contrary to procedural requirements

concerning evaluation of instrumentation. Again, the operator errone-*

i

ously withdrew rod 46-19. Subsequent withdrawal of rod 46-23 resulted
I

in a flux increase, and the high worth rod reinserted to avert a second
i
' trip. Following the recognitten of the previous rod selection errors, a l

third shutdown margin test was successfully performed. Procedural re-

quirements were again violated as the third test was performed without

assessing the potential for radiation exposure or fuel damage caused by
I

the two criticalities. The incident was not reported to the appropriate

management personnel until their arrival on the next work day, another

violation of procedures.

j Refueling and fuel movement were suspended for three days by the

NRC. No personnel exposures occurred. The licenses of the two opera-

tors involved were suspended.
,

This incident represents the only major oper1 tor error committed
,

:

over the operating experience of Millstone 1. The multiple proceedural*

errors resulted in a $15,000 fine.,

j

3 3 2.7 All control rod drive accumuistors require replacement.
,

In January 1973, two secumulitors gave indications of leaking water into*

.)

| the instrumentation block (Ltr.1/26/73). Investigation revested that

1
*

4

d

|

!
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the nickel and chromium plating had flaked from areas of the inner v411s

'

of the two accumuistors. The discovery prompted the inspection of the

other 143 accumulators. All had at least ainor plating defects, most of

which were blisters or pics. Only six of the accumulators had amounts

,

| of blistering or flaking that were sufficient to possibly impair the op-

eration of the control rod drive mechanism. These six were replaced
,

with new ones. Flushing the entire control rod drive hydraulic system
,

cleaned the system of foreign particles. Millstone 1 implemented a pro- -

!

gram for close monitoring of the instrumentation and promptly investi-

gating any abnormalities in the system. No events of this type have oc-

curred since the new program was implemented.

I 3.3.2.8 Recirculation pumps trip with no alarm given. On

September 15, 1981, voltage fluctuations in the 125 V DC electrical sys-4

1

i tem resulted in spurious isolation of the Anticipated Transient Without

Scram (ATWS) system (LER 81-25). Reenergizing the ATVS system caused an
!

automatic trip of both recirculation pumps. Since the pumps wire oper-

ating at minimum speed (reactor power was at it), pump coastdown and

natural circulation maintained recirculation flow. With no significant

change in the dif ferential pressure across the recirculation pumps and

no annunciated alarm for recirculation pump trip, control room personnel .

were not immediately r.are of the event.

The forced recirculation flow is required to provide mixing of *

feedwater entering the reactor vessel to mitigate the consequences of

rapid changes in reactor moderator density. The flow also eliminates

the potential for high local reactor vessel stresses due to thermal

stracitteation of reactor coolant. Although natural circulation flow

1
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provides some mixing, forced circulation is required to maintain the

parameters within acceptable limits at high power levels.

The effects of no forced circulation were analyzed with respect to'

fuel and reactor vessel thermal effects for this event. The effects

were negligible due to the low reactor power level and the short amount

of ti=e at which there was no forced circulation flow before the reactor
.

scram occurred. An annunciator was in. stalled off the recirculation pump

field breaker to aler control room personnel of a recirculation pump.

trip. Additionally, af ter the ATWS system isolates, operator action is

required to reset the system.

3.3.2.9 Loss of pressure control followed by a blowdown. On

October 10, 1971, the Millstone 1 plant experienced a pressure transient

followed by a blowdown of 75,000 gal of water to the torus (A0 71-20).

With the reactor at 100% power, the electric pressure regulator caused

the pressure to rise to 1040 psig. The operator placed the mechanical

pressure regulator into service, but this did not mitigate the transi-

ent. The reactor scrammed on a high flux reading on the average power

range monitor ( APRM). The turbine tripped and the turbine bypass valves

opened. As the pressure of the vessel began to drop, the number one

turbine valve failed to close. The main steam isolation valves closed,
.

but pressure continued to decrease in the vessel. It was then discov-

ered that a relief valve that opened at the time of the scram failed to.

reseat.

The stuck-open valve seated when pressure. dropped to 263 psig. The

isolation condenser was then put into service and a normal cooldown pro-
n

ceeded.
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During the transient the reactor pressure dropped from 1040 psig to

263 psig, and the moderator temperature dropped from 52[*F to 390*F in

i 18 min. This represents a significant stress on the vessel even though

l
no technical specifications were violated. General Electric determined

that the vessel blowdown conditions would not affect the integrity of
,

the vessel.
|

*

j Failure of the electric pressure relief valve was attributed to a

{
loose dashpot connection to the pressure regulator torque tube. .

| The relief valve itself experienced two failures. First, the valve

opened at 1040 psig, instead of 1095 psig. The set point change was

caused by relaxation of the set pressure-adjustment spring due to its

I exposure to temperaturas near 550*F. The valves had been insulated with

asbestos blankets, and the reduction in heat transfer ability caused the

valve internals to be exposed to elevated temperatures. This insulation
,

was partially removed. Second, the relief valve failed to reseat af ter

opening. This was attributed to leaking of the pilot valve (caused by
|

lower setpoint) and the erosion of the pilot-valve disk.

3 3 2.10 Hydrogen explosion in off-gas system. On December 13.
,
;

1977, two hydrogen explosions occurred at Millstone 1. The first explo-

sion occurred at 9:30 a.m. and was mostly confined to the of f-gas sys--
,

| tem. Damage was minor and the plant reduced power while repairs com-
1

i menced. A second explosion occurred at 1:00 p.m., outside the off-gas +

| system, causing considerably more damage and injuring personnel.

The second explosion occurred when the Millstone personnel were un-
:

? successful in restoring water to the loop seals af ter the first explo-
1

[ sion. Without these seals, the gas accumulated and was ignited by a

;

,

.

.
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spark from the liquid level switch in the stack base sump. The explo-
!

| sion propelled the door of the room into a warehouse 200 ft away,

breached the reinforced concrete ceiling beams, damaged supports of a'

'

radiation monitor for the stack, and cracked the stack. The control

|
.

room was alerted to the second detonation of hydrogen in the core. The

second explosion injured one man and resulted in a small, uncontrolled

release of radiation.

! This is a generic problem in BWRs, but most expolsions are confined
1 -

1

i inside the off-gas system, which is designed to mitigate the effects of
4
4

i a detonation. However, explosions outside the system have occurred, re-
)

sulting in far more damage to equipment and structures..

1

Immediately after the event, the NRC required that all BWR 11-
!

censees take steps to correct five identified deficiencies in the off-

| gas system, with particular attention being paid to the loop seals.
~

i
4 1. Review the operations and maintenance procedures of the of f-gas sys-

tem to assure operation in accordance with all design parameters.
4

2.; Review the adequacy of the ventilation of spaces and areas where

there is piping containing explosive gases,
a

I

! 3. For those spaces identified, describe what action has been taken to
!

i ensure that explosive mixtures cannot accumulate, that monitoring
i *

t equipment would warn of such an accumulation should it occur. -

>

j 4. Describe the design features that minimize and detect the loss of,

J.

I liquid f rom loop seals, and describe operating procedures that en-
i
d

I

sure prompt detection and resealing of blown seals.
|

f i

5. Review operating and emergency procedures to ensure that the operat- |
,

1

J ing staf f has adequate guidance to respond properly to of f-gas sys-

tem explosions.

1

[

!

>

I

4 .I
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3.3.3 Analysis of Reportable Events

k
Using the data gatered on reportable events listed in Appendix B,

.

A

! specific problem areas in safety-related functions were identified: (1)

Pipe Cracking, (2) Safety / Relief Valves failures, (3) Stack Gas Monitor

f f ailures, (4) Losses of Emergency Power, (5) Isolation Condenser Valve

| f ailures, (6) Righ Radioactive Levels in Marine Life, (7) Excessive Re-
,

] actor Cooldown Rates, and (8) Main Steam Isolation Valve failures.

3.3.3.1 Pipe cracking. Millstone l' reported ten incidents of pipe -

|

{ cracking. Pipe cracks continue to be a generic problem in BWRs. The
!

most significant cracking events occurred in 1972, 1976, 1980, and

! 1982. However, no safety related incident occurred at the plant as a

result of pipe cracking.

In 1972, cracks were detected in the feedwater spargers. Subse-
1

i
'

quently, all spargers were replaced, a task which resulted in excessive

1

down time for the plant. Two pipe cracking events occurred in 1976.
i

I The first event involved a nozzle-to-steam supply veld that cracked due

to stress corrosion and was replaced. The two cracks in the main steam

line supports were attributed to inadequate welds during installation.
,

| The supports were reinstalled. In 1982 a stress crack was found in a

weld on a core spray system sparger and the weld was repaired. ,
,

The final pipe cracking event occurred in 1984 and was identified
i

| during the refueling outage. Intergranular stress corrosion cracking *

,

was found in three welds in the core spray, cleanup, and reactor recirc-

i
~

ulation systems. The affected welds and pipe sections were repaired or

replaced.

|

i

4

4
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3.3.3.2 Safety / relief valve failures. Three events involving;

safety / relief valves were identified for Millstone 1. In 1977 a
,

I safety / relief valve inadvertently opened. The cause for this event is

i

j not known.. Both of the remaining events involve setpoint drif t that was

discovered during bench tests. A total of six valves (three during 1982

| and three during 1984) failed to open at the set point due to high fric-
,

:

tion at the labyrinth seal. This is a generic problem for BWRs. The
>

|- BWRs Owner's Group subcommittee for safety / relief valve setpoint drif t
}
| is currently evaluating this problem.
t

} 3.3.3.3 Stack gas monitor failures. Millstone I has experienced

i operational problems concerning the stack gas monitor. On two occasions
:

during 1982 an operator failed to return the monitor to the normal oper-

! ating condition following the daily test. During the ISAP plant visit

it was noted that a timer and an alarm has been added to the monitor to
1

prevent recurrences of this problem. No events involving the stack gas
-

!

monitor were reported af ter 1982. This operational problem appears to,

i- be solved.

: 3.3 3.4 Loss of emergency power. Millstone 1 has experienced 47 |!

failures of the emergency generator systems and controls. Gas turbine

generator failures were the dominant contributor to the degradation of,

I

{ the emergency power system. The gas turbine generator failed to start
f
s

j or run its sission 37 times. Five of these were failures on demand, the*

i
~

remainder occurred under test conditions. Table 3.12 provides a des-

,
cription of the 37 gas turbine generator failures, along with corrective

,

| actions taken to restore the unit to service.
I

!

j

i
i

|
'

.

,
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An analysis of gas turbine generator failures reveals that 7 of the

47 failures were attributed to a faulty speed switch. This switch was

totally replaced four times during the 15-year history of the plant.

The most recent replacement was required in February 1979. Five of the

failures of the unit were attributed to operator or procedural errors.

A procedural error caused the most significant failure of the gas tur-
,

bine generator (R0 76-29) which is described in more detail in Sect.

3.3.2.4. -

The emergency power system at Millstone 1 consists of one diesel

generator and one gas turbine generator. If normal power to the plant

is lost, the FWCI can be powered only by the gas turbine generator.

Failure of the gas turbine, therefore, eliminates the cooling capacity

of the FWCI. The plant does have the use of an isolation condenser at

all times, even during a loss of all AC power. Unit I currently has use

4
of the diesel generators at unit 2 (through manual switching) but tech-

nical specifications do not take credit for these as a source of emer-

gency power.

The plant is located on a point and all power lines must share the

same right of way for several miles. This increases the chance of los-

ing all of f site power due to common mode failures. Despite the poten- .

tial for loss of emergency power, the Millstone 1 plant has experienced

remarkably few failures of its diesel generator and only one complete *

loss of offsite power (A0 76-29).

3 3.3 5 Isolation condenser valve f ailures. Millstone I has ex-

perienced 13 failures of the isolation condenser valves over the time

period from 1970 to 1984. The condenser isolated twice as it was placed

|

|

|
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in operation (A0s 70-5, 73-4). Both times the inboard condensate return

valve was opened too wide and caused excessively high flow through the

condenser. This high flow condition automatically isolates the con-

denser. After the first occurrence, the valve opening was restricted to

reduce flow to the isolation condenser. The second failure occurred
,

when a maintenance worker failed to properly set the valve opening re-
.

strictor after working on the valve.

i Five failures have occurred wi:h the inboard steam supply valve.

(1-IC-1). On December 17, 1976, the torque switch actuator setting was

found to be incorrect, actuating the torque switch prematurely and not

allowing the valve to move. On October 31, 1977, the breaker for the

valve malfunctioned, causing the valve to be inoperacle. On February

14, 1979, the valve operator gear casing was f ractured, causing inoper-

ability of the valve. On December 17, 1976, a faulty microswitch on the

closing torque switch caused the valve to fail to close. This identical

incident recurred on September 4, 1979. All of these failures occurred

during surveillance testing, and the plant was immediately shut down

after each failure.

On October 19, 1973, the condensate return isolation valve spuri-

ously opened causing an inadvertent initiation of the isolation con-
.

deaser. The initiation was then secured by an operator who closed the

valve. The spurious opening signal resulted from a set point drift of.

two switches in separate logic channels. The set points were subso-

quently readjusted. On December 18, 1976, the_ isolation condenser in-

board condensate return valve failed to close during a test. The torque

switch setting was incorrect and was readjusted. On December 3, 1981,

the isolation condenser valve had a valve motor fall.

__ __ _ - _ -
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Three f ailures have occurred with the isolation valves for the iso-

lation condenser. In each event, limit switch problems caused the iso-

1

lation valves to fail. One event (LER 82-30) involved a failure-to-

close and two events (LER 84-14 and LER 84-18) involved a failure-to-'

open. In each case, the limit switches were readjusted and the valves
;

placed back in service.
,

3.3.3.6 High radioactive levels in marine life. Millstone I re-

ported nine incidents of higher than allowed levels of radioactive sil- '

ver and cobalt in marine life during the operating history of the

plant. All of those events occurred in the period from 1981 through

1984. The majority of the events (7) occurred during 1982 and 1983. In

each event the levels of radioactivity measured were extremely small but

did exceed the control station average activity by greater than a factor i

of ten.

3.3.3.7 Excessive reactor cooldown rates. Millstone 1 experienced

five incidents of excessive cooldown rates throughout its operating
4

history. Any large cooldown rate is of concern since a thermal stress

is placed on the reactor vessel and the resulting f atigue is a cumula-

tive effect. The first and most significant cooldown occurred in 1971

(A0 71-20). The cooldown rate was equivalent to 450* F/h and 75,000 gal. .

of water was blown out of the system (see Sect. 3.3.2). The other four

*blowdowns that resulted in excessive cooldown rates occurred in 1975,

1977,1979, and 1981 (R0 75-09, RO 77-33, LER 79-05, and LER 81-04, re-

spectively). The cooldown rates rarged f rom 105 to 210*F/h. Three ad-

dicional blowdowns occurred during the operating history but the cool-

down rate for each occurrence was below the Technical Specification

limit of 100'F/h (R0 77-17 and RO 78-04 with two blowdowns).

*
. - ._ - _ ._. . _ _ _ _ . - ._ - _ -_. _ _-
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i |
! Four of the excessive cooldown rate events occurred due to

i safety / relief valve failures (as well as the other three blowdown
'

!

events). Overall, twelve events occurred due to safety / relief valve

failures. Half of the events produced no deleterious ef fects to the op-

eration of the plant or the environment. Failures included fouled in-
,

! strument air lines, a clogged filter, wiring short, valve failing to
2 -

open, or setpoint drift. The other six events resulted in blowdowns

with four of these producing excessive cooldown rates. On March 10,-

'
1'

1978, two blowdowns occurred but a review of the temperature charts re-,

vealed that the cooldown rate was not exceeded. Therefore, the six ?

f events represent seven blowdowns and excessive cooldowns. The failure

1 modes of the safety-relief valves fell into two categories. The valve
<

] either lifted prematurely (4 occasions), or failed to close (3 occa-

i
~ sions).

No excessive cooldown rate events occurred during 1982, 1983, or
!

j 1984. This fact is attributed to fewer f ailures of the safety-relief

1
; valves during the three-year period.
,

i 3.3.3.8 Main steam isolation valve failures. Eight of the report-
I r

able events occurred due to MSIV failures. Based upon the data avail-

| able in the LER data files, recent MSIV failures are primarily related,

f

f to the following causes: (1) poor quality control sir to the pilot
4

,

; valves, and (2) binding of MSIV valve stems with the valve stem pack- |*

4

j ing. These two f ailure modes are significant in that (1) they iden- ;

I tify mechanisms by which more than one MSIV may fail to close at the

same time, and (2) they continue to occur even though corrective actions

i indicate that the technology is available to prevent such failures. At
i

!
4

j

2

)
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I i
i

! Millstone 1, four of the MSIV failures were failure to close with three

I
of these due to sticking air slide valves. The fourth failure to closei

was due to a parted venting slide valve. Three failures (R0 75-29, LER;

| 79-11, LER 80-14) were MSIV related f ailures but not valve f ailures. In

I 1975, a valve position switch was in the wrong position due to a relay
|

that failed to close. A relay failed to de-energize during 3 events in
.

) 1979,1982, and 1983 due to a maladjustment of the relay limit switch.

i

|| Two failures (LER 82-6 and LER 83-10) involve slow closing of the MSIVs -

during tests. one failure was due to an out-of-position hydraulic cyl-
|
I inder and the other was due to tight valve stem packing. The valves
i
! '

{ were reworked and returned to service. The last MSIV related failure
'

' was the f ailure rate test performed on two MSIVs (LER 80-14). !

l

4

1

!

! I

!

.

i

l

i .

!

i

1 -

|
*

i
1

| !

:

i
'
a

i *

}
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Table 53. Avat tab 8 8 t t y a*l capac it y f acturn for Ittllatuene 8

m
_. __ _ _ _ _ _ _ _ _ . _ _ . . _ _ _ . __ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ . - _ N

3914 81/8 4912 1975 1974 197% 8916 1971 1918 1919 1980 1984 1982 1983 1984 camelative

3Ocuter avail 4blitty W 14.5 M9.2 47.1 ml.9 11.0 84.0 96.0 89.0 19.1 76.0 69.0 80.4 96.7 19.6 15.5

tin a t avettabItsty Nn 69.5 ed.1 45.5 19.8 15.6 76.5 89.6 57.6 77.) 69.0 St.6 79.9 9).6 18.8 71.6
btwit capacity (rtati mn we fm 18.8 63.1 68.4 66.8 84.1 St.) 11.7 59.0 44.0 73.2 93.5 75.2 66.0

this t capacity (lata)# mn km hn 11.2 59.6 68.4 6%.6 81.4 80.5 7 ).o 58.5 41.6 10.5 92.6 14.6 6).4

% D = m Jota.
'Mt< - manam.m J.penJable c46*** 8 L F .

'

4t2 = Julgo electrical r4tl g.
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Table 3.2. Events of radioactivity releases or

personnel exposures at Millstone 1
,

"'
Number Cause Descriptionda e

-- 3/25/74 A Three workers were overexposed due to poor
. ventilation in area
f

1974 A Badge readings showed three men exceeded1
--

| their dose limits
.

i A0 75-5 3/27/75 E Wiring error caused flow of contaminate
into boiler system

A0 75-6 3/30/75 A Inadvertent discharge of radioactive -

liquid to environment

i -- 9/75 H Worker exposed to airborne activity. Did
not have work permit

10/75 H Two workers exposed to airborne activity.--

Exhaust trunk was not operating
-- 11/76 B Two unmonitored liquid release paths -

t discovered

j. RO 76-17 4/23/76 B Noble gas release rate exceeded limits

RO 77-40 12/13/77 D Two hydrogen explosions caused excessive
release out the stack

l LER 81-02E 6/22/81' H -Unmonitored radioactive liquid waste
j released
! LER 81-03E 8/13/81 H Unmonitored release of liquid effluent

4

4

f e

i
i

4

'

,

i

J

!

-. -.
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Table 1.6. Non-DRE al.utdowns and power reductions

1970 1918 1912 191) 1974 1975 1916 1911 1978 1979 1980 1988 1982 1981 1984 total

Equi ment failure Nl.0 1 Il

Failur e on Jemand Nl.1 1 1 1 | | 5

End of Jesign life Nl.l.4 2 to 3 11 6 12 1 9 il 6 2 4 9 4 89

lustrumentation and controls N1.0

Hardware failure N2.1 I I I 2 2 1 10

Spurious signal N2.4 1 2 4 8 1 9

Nsm-DRE coolant loss (lean ) N).O
MPr ima r y s ys t em N1.1 2 I I I 2 l 8

nilntenance error N5.0

Failure to repair N5.1 8 8

thwrator error N6.0
Incorrect act ion N6.1 2 3 3

Inad ver t ent action Nts.) I I 2

kegulator y rest r ict ion NM.O
Rackfit/reanalysts NM.) 1 I

Laternal event s N9.0
Environment induced N9.2 | |

Environment al oper at ing NI O.O I I 2

3 IM 4 19 6 14 9 15 13 7 0 8 9 12 6 136

.

Y @ $
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Table 1.8. Summary of systems involved in reportable events at Hlitatone I

System 1970 1971 1972 1973 4914 1975 1976 1977 1978 1979 1980 1983 1982 81 1984 Tot al s

kcarter i l I 4 4 I I 5 l I I I 22

kcactor coolant 4 8 64 8 8 9 to le 7 Il 7 7 9 Il n 11%

Engineened salety 12 4 1 4 1 4 7 4 8 2 9 6 4 5 11

leatures

instrumentattun amt 4 7 2 6 1 7 7 10 6 14 5 Il 2 Hu

controls
Electrical imwe r 2 1 4 2 3 5 4 4 2 6 8 I I 49 y
FueI liand!Ing i I

Aux!!!ary water 4 1 3 I I 5 ) no

Steam makt power 1 1 1 I I I I 1 i ! 7 21

k.ediation protectlina 4 2 I I I i 10

kadiumctive wante 2 2 2 6

management
No system applicable I I 2 I l i 2 1 8 il

ottwr Aunillary systems 1 2 2 4 6

TOTAL 10 19 12 20 th 26 28 19 10 19 18 44 17 44 IM 4,0

._._ __._._.. . . _ _ _ _ _ _ _ . . - . .
_ ___.-__.

h
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i Table 3.11. Tabulation of significant events at Hillstone 1
i

Report Report Accession
Significance Event description

section number number
j
' 3.3.2.3 A0 71-01 62296 S7 Four simultaneous valve failures

| rendered ECCS inoperable
3.3.2.9 A0 71-20 66996 S7 Failure of steam turbine bypass

valve caused a blowdown
3.3.2.7 77956 S7, S2 All control rod drive accumula-

i ~ tors require replacement

j 3.3.2.1. RO 76-04 111647 S7 Tube failures in Isolation Con-
'

denser resulted in radiation
release' -

3.3.2.2 RO 76-10 112309 57, S1 . Gas turbine generator inoperable
,

while Isolation Conderser inop- t

erable !

l 3.3.2.2 RO 76-12 112310 S7, S1 Gas turbine generator inoperable
while Isolation Condenser inop-

. erable

| 3 3.2.4 RO 76-29 116780 S7, S8 Gas turbine genertor tripped on
incorrect feed during a LOOP

;

1 3.3.2.6 RO 76-34 120436 S8 Unplanned criticality achieved
j when wrong control rods se-

lected
3.3.2.5 RO 77-39 144187 S7, St Diesel generator and gas turbine

generator inoperable simulta-

i neously
! 3.3.2.10 RO 77-40 144186 S9 Two hydrogen explosions in the

off-gas system occurred
,

i 3.3.2.3 LER 79-26 151912 S7 Potential existed for loss of
power to ECCS to go undectected

3.3.2.5 LER 81-02 165884 S7 Potential existed for a;

| single failure mode in the emergency
! power systes
j 3.3.2.8 LER 81-25 169185 S4 Both recirculation pumps trip-

ped, ATWS isolated, no alarm

-

1

I

..

Y

l

!

l'
4

.

I
i

.*

I
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Table 3.12. Gas turbine generator failures at Millstone 1

* port Eve t
Event description and problem solution

.,

RS 70-4 11-8-70 Gas turbine generator (GTG) f ails to start due
to low pressure in the lube oil pump.

; Start-up governing system adjusted.

RS 70-4 12-4-70 GTG fails to start due to low pressure in lube
(reported) oil pump. Two additional immersion heaters

installed, set points readjusted. -

RS 70-4 1-8-71 GTG fails to start within 48 s due to instal-
( reperted) lation error of lube oil discharge line.

Line reinstalled. -
.

A0 71-5 2-21-71 GTG fails to start after main turbine trip due

to blown fuse and faulty relay. Fuse and
relay replaced.

A0 71-8 4-22-71 GTG inoperative due to.procedurai errors. An
operator left a switch in the wrong posi-
tion. Operators instructed as to proper

i procedure.
'

A0 71-12 5-27-71 GTG failed to reach startup speed due to a
short circuit in speed switch. Switch re-
placed.

A0 71-24 11-2-71 GTG failed to ignite due to loose solder con-
nections on a transistor speed switch.
Transistor replaced.

A0 71-25 11-30-71 Procedural error caused a loss of heating of
' the lube oil for the GTG. Operators in-

structed as to proper operation.

A0 72-3 2-4-72 GTG failed to start after plant trip due to;

j wiring errors in vibration monitor pack-
age. Errors fixed.

A0 72-11 3-9-72 GTG failed to start after plant trip due to
~

i faulty transistor in speed switch. All *

|
transistors replaced.

'

A0 73-3 4-5-73 Operator disabled GTG by turning wrong con-
*

troller. Cover placed over controller.

A0 75-4 1-29-75 GTG. removed f rom service to replace faulty
relay.

; A0 75-8 5-20-75 High generator lube oil temperature due to in-
| correct valving esused trip of GTG. Valves

locked into correct position.
|

|

,

| -

|

|
- . . _ . . _ , _ . - , _ __, _ . .
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Table 3.12. (Continued)
1

,

Report Ev nt Event description 'nd problem solutiona
,

j A0 76-8 2-29-75 GTG did not start due to improper governor
setting. Governor readjusted.

A0 76-10 3-8-76 During daily testing of GTG, unit failed to
start due to improper governor setting.
Governor readjusted.

.

4 RO 76-12 3-15-76 GTG declared inoperable due to governor fail-
ure. Switches replaced.

A0 76-29 8-10-76 GTG became inoperable when it could not accept'

plant load on reactor trip. Cause was in-
correct AC feed to GTG auxiliaries. AC feed

4

; restructured.

A0 76-30 8-31-76 GTG inoperable on overspeed condition due to
faulty speed switch. Switch replaced.

,

LER 77-27 9-9-77 Spurious noise causes GTG to fail to complete
startup sequence. No repair reported.

LER 78-12 5-19-78 GTG failed to start due to incorrect fuel
scheduling. No repair reported.

LER 78-14 6-13-78 GTG trips on overspeed due to defective speed
switch channel. Speed switch assembly re-

I placed.

LER 78-21 9-14-78 GTG tripped due to faulty speed switch. No
repair reported.

LER 78-29 11-22-78 GTG inoperable due to opening of tube oil pump.

! circuit breaker. Breaker indicator bulb re-
4

placed.

LER 79-7 2-14-79 GTG fails to start due to faulty speed
switch. Switch replaced.

,

LER 81-20 7-14-81 GTG failed to start due to rust in the air, .

*

motor start valve. The valve was cleaned.

! LER 81-23 8-11-81 GTG output breaker failed to close due to cor-
rosion on the automatic voltage regulator.-

The contacting surf aces were cleaned.

LER 81-31 9-10-81 GTG output breaker failed to close due to a
wire wound ceramic resistor which failed

'

open. The resistor was replaced.

| LER 81-41 12-8-81 GTG governor failed due to contaminated oil.
The oil system was flushed with clean oil.'

:

|

.. .- - . - - -. -. -. - ,. . . . . . . . - . - _ . -
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Table 3.12. (Continued)

*E # Event description and problem solutiong d e

LER 82-11 5-8-82 GTG declared inoperable due to blown fuse for
'

AC lube oil pump. The undervoltage relay
and fuse were replaced.

LER 82-13 6-15-82 Air pressure regulating valve for GTG fails
,

! due to rust in starting air system. Valve
,

was replaced.

| LER 82-17 8-17-82 GTG fails 2 start tests due to rust in air
pressure regulating fail. Valve was re- .

placed.
,

'

LER 82-32 12-17-82 GTG fails to start due to generator over-
speed. Setpoints for the stator vane con-
troller, fuel valve servo-limiter, and the
governor were readjusted.

LER 83-14 3-31-83 GTG fails to start due to failure of both
ignitors. one ignitor was replaced.

,
LER 83-18 5-17-83 GTG fails to reach ready to load status due to

f worn ignitors. One ignitor was replaced.

LER 83-24 6-12-83 GTG declared inoperable due to failed EGR oil
pump motor. The motor was replaced.

! LER 83-25 7-12-83 GTG declared inoperable due to blown fuse

during calibration. The fuse was replaced.

LER 83-26 8-16-83 GTG shut down due to an oil impregnated
cable. The cable was replaced. Cables are

. now inspected during each refueling outage.

.

1
-

<

r

|
|
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4

j 4. OBSERVATIONS AND CONCLUSIONS

l

j 4.1 Overall Plant Ooerating Experience
,

!

! In general the record of the overall operating experience for Mill-
4

1

j stone I was judged to be better than the average for all operating BWRs
i
' in the United States, as evidenced by the above average availability and

capacity f actors and the relatively small number of significant report- !-

|
1

I able events. It appeared from the data that the operating performance
|.

is improving - the number of forced shutdowns experienced during the
i,

I first half of the period under review was twice the number for occur-
!

rences in the second half, the number of reportable events was about the

same in both the first and second halves of the period under review, and
i

j there were no significant events at all from 1981 through 1984. As of

August 6, 1985, the plant had accomplished 367 days of continuous opera-
.

tion without interruption, which establishes a world record.;

1

As part of the review ef fort, the ISAP operations ' assessment team

4 visited the plant. Valuable insights were gained f rom discussions with I

i

j plant personnel and a tour of Millstone plant facilities. On the basis '

i
of the team assessments from the plant visit it was concluded that the'

plant appears to be operated in an orderly and disciplined canner, and

I
! * that effective mechanisms are in place to assure levels of maintenance

!

j and housekeeping wnich should prevent problems f rom occurring.
! . ,

, the results of the review evaluations also showed enac there are
n ,

1 i
i some problems identifiable through trends and symptoms found in the i
i i

I I

L

! i

;

!
!

|
d

1

1

,
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data. Correlations were made between the trends and symptoms and cer-

tain regulatory topics and issues. Using these correlations the operat-

ing experience review can thus be utilized to f acilitate appropriate

prioritization of regulatory topics and issues as they may be applied to

5tillt: tone 1.

4.2 Trends and Identified Svmptoms
,

The analysis of the operational experience addressed recurring
.

events and symptoms and the significance of these. Observations about

general trends derived f rom the analyses of Availability and Capacity

Factors, Forced Shutdowns, and Power Reductions are discussed below.

Eight other specific trends and their relationship to regulatory issues

are also discussed.

4.2.1 Trends in Plant Availability and Capacity Factors

The cumulative availabighty over the operating lif e of bWR's pre-

sently in operation (26 plants) ranges f rom 55.5% to 79.9%, with the

average being 66.9%. Fullstone I compares f avorably to these other

BWR's, in eighth place out of the twenty-six plants, with a cumulative

availability of 73.o!. Most recently the plant has shown its ability to

sustain prolonged periods of operation. This reduces challenges to
,

aafety systems.

4.2.2 Trends in Forced Shutdowns .

In general, the plant is experiencing a lowering or the number cf

forced shutdowns and in the consequential number of hours of outage

time.

.
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i

4.2.3 Trends in Power Reductionc>

Other than those reductions in power necessitated for locating and
2

j repairing main condenser tube leaks, no determinable trends were dis-
i

i

; cerned from the power reduction event data. The increased number of

occurrences for repairing main condenser tube leaks in the last 3 years
:

is the result of the plants' efforts to minimize generation of radwaste
_

products needing disposal. All other causes of power reductions consti-
i

j tuted only 35% of the total, and the causes appeared random..

I

4.2.4 Power Reductions for Finding and Fixing Main Condenser Tube Leaks

) Over the last 2 years, through 1984, there has been a significant

1
'

increase in the number of power reductions which were needed to find and

I fix tube leaks in the main condenser. This observation was reviewed '

with the utility. The utility responded that when main condenser tube

leaks occur there is a consequential increase in the volume of radwaste !

products. The tube leaks themselves do not contribute any significant>

;

effect on the safe operation of the plant. However, the utility exper-

ienced tightening constraints on the volume of radwaste oroducts that it

can ship offsite for disposal, and accordingly, the condeneer tube'.
4

! leaks, as contributors to these volumes, became high priority itses for
|
1

maintenance. Further, the utility explained that it is examining pos-; .

1

i

! sible enange out of the main condenser tubes with titaniu:2 tuces with
i

! .

; the objective of virtually eliminating the problem.

1

i 4.2.5 Gas Turbine Generator
i

{ Problems with the Gas Turbine Generator continued to occur at Mill-

! stone 1 at a steady rate. No single component failure or operational
~

problem dominated the undependability of the Gas Turbine. Most problems
!
,

i

.

.
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; were identified during the monthly tests Because few actual demands
i

{ (either on a loss of offsite power or actuation of an ECCS) occurred.

i

| The consequence of the failure of the gas turbine to operate on de-
,

mand ~is a degradation of the ECCS, decause the FWCI can be powered onlyi

| by the gas turbine. Thus, there is a consequential reduction in the

i

loss of capability to withstand degraded A/C power conditions, Such as'

,

i
'

will occur with USI-44 " Station Blackout." SEP Issue VIII-2 is also

'

applicable. *

'

i 4.2.6 Pipe Cracks

As with all BWRs, pipe cracks continued to be a problem at Mill-
4

i stone 1. Efforts to resolve this problem included replacing all feed-
i

i
a

j water spargers in 1972 and the reworking of cracked welds. In spite of
|

|
these efforts, pipe cracking events continued to be reported in 1982 and

1

1984. USI-42 addresses Pipa Cracks in BWR's.
I

4.2.7 Safety / Relief Valves

During both the 1982 and 1984 refueling outages set point drift in

safety / relief valves was identified as a recurring problem. This is a

generic issue for BWR's that is currently being ' evaluated by the BWR'

Owners Group Subcommittee.

! -

4.2.8 Isolation Condenser Valves

j Improper functioning of isolation condenser valves was a recurring -

j problem. Most of the problems involved steam supply valves that failed
]

to close on demand. This type of failure had little effect on the oper-

acion of the isolation condenser but did af fect the ability to isolate

the containment. This concern was addressed in SEP VI-4
i

o

e

:

i J
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4.2.9 Main Steam Isolation Valves

Main steam isolation valve failures were another generic BW prob-

les that occurred at Millstone 1. Problems with MSIV's that occurred
,

during the early years of plant operation involved sticking air slide

valves. Changes were implemented that improved the quality of the air
'

supply to the valves. Also a program of increased testing and mainte-.

nance was. implemented. These measures appear effective in resolving the
*

; problem.
i

Problems with MSIV's in recent years primarily involved f ailures of

1 limit switches. The utility stated that till MSIV limit switches have

i

now been environmentally qualified for service, and that this should re-
! *

solve the problem.

Envirenmental qualification of equipment is addressed through Reg.

Guide 1.86 and 10CFR50.49.
4

4.2.10 Radioactivity I.avels in Marine Life

It was noted that the number of reported incidents of higher-than-

allowed levels of radioactive material in marine life increased. This
!

I
increase could oe due to a change in reporting requirements, for this

event, or due to a slow buildup of radiation levels in marine life near

~

the plant. Sufficient information was not sailable during this study
i

to make a conclusion as to the exact cause of the increase. Due to the
.

extremely small levels of radioactive material discovered in the marine

life, a buildup is not likely. The utility has submitted and requested
_ _

i approval for a revision to its technical specifications which would
<

>

'

raise the allowable limits and thus eliminate the need to submit reports

of extremely low levels.
!

_ . - _ _ _ _ _ _ _ _ . _ _ _ . _, _ ., _.
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4.2.11 Other Observations

Two other problem areas that were originally identified in SEP now

appear to be resolved. The first involved excessive reactor cooldown

races. There were no recurrences of excessive reactor cooldown rates
4

4
during the years 1980-1984 and it is concluded that this problem has

been resolved. The second involved an operational problem with the
,

stack gas monitor. An alarm was added to the monitor in 1982 and sub-

sequently no further events have been reported. This operational prob- -

lem appears to be resolved.

4.3 Conclusions

This review identified no major challenges to plant safety. As

evidenced by the above average availability and capacity factors and the

relatively small number of significant reportable events, Millstone was

judged to have a better than average operational record.

However, a number of problems were identified and eight areas of

significant recurring problems were established. For these eight areas,

the data showed that two were no longer recurring. Five of the problem

| areas reflect concerns raised in regulatory topics. The topics corre-

laced to these problem ~ areas are:
.

- US L A-44 Station Blackout
4

- USI A-42 Pipe Cracks in BWR's ,

f

10 CFR 50.49 Environment Qualification of Equipment-

SEP Topic VI-4 Containment Isolation System, and-

- SEP Topic VIII-2 Onsite Power Systems

,

t

4

e

n., - - . . , , _ - - ,,
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; The majority of the operating experience problems was confined to random

events, reflecting many problems experienced by other operating BWRs.

No other significant problems were identified in the trends and patterns4

analysis. Thus no direct correlation to regulatory topics was attempted

r
for individual events.i

j Operational review findings provide real indicators of importance
,

i,

which can be used in the evaluation and prioritization of regulatory

copics which are to be applied to a plant. Such reviews can provide.
;

; direct correlations between the operating experience and any regulatory

i

copics which have bearing on it. Thus the importance of a given regula-

tory topic to a specific plant can be establianed from a review of that

_

plants operating experience. Further, this correlation can be used to

i

} establich just how the regulatory topic should be resolved for that
apes

j plant. Ifthetopicisresolved(givingfullrecognitiontothe
operatfonal experience findings, then there should be a direct conse-

quential and positive result in the operational performance. Thus oper -
t

!

acional performance would provide a direct measure of the effectiveness

i by regulatory actions.

| Accordingly, the results and conclusions from this operational ex-

, perience review can be included as a basis. for the prioritization of the

five regulatory topics identified for Millstone 1. These five topics

j .are justified through the operating experience as deserving a higher-

priority than do other regulatory topics. All other regulatory topics

do not appear to' qualify for Such a level of prioritization from this
.

:
analysis.

|
|
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# Appendix A

REVIEW OF FORCED SHUTDOWNS AND POWER REDUCTIONS

i

This appendix presents the data on shutdowns and power reductions

in tabular form and lists the information sources. It describes how the

information was encoded and how significance screening criteria were ap-

.

; plied.

i

A.1 Scope .

Data collected in this review include information about each forced

shutdown and power reduction that occurred between 1970 and 1984.

Forced shutdowns result from equipment failures that present an abnormal
,

challenge to the unit's operation. Scheduled shutdowns for refueling

and maintenance'were not included. Rowever, if the utility scheduled a
1

refueling or maintenance outage to coincide with a shutdown that re-
;

sulted from an abnormal event, that shutdown was included even though
,

the utility reported it as scheduled. That portion of the outage time
,

'
caused by the abnormal event was attributed to the shutdown and included

in the compilations.
,

Power reductions provide information and details that add detail to

a previous or subsequent shutdown, or indicate a safety significant -

trend. The power reductions were included in the proper chronological

I sequence with the shutdowns in the data tables for the forced shutdowns
~

|
and power reductions (Table A.1).

The table includes the following data for each event listed by-

year:

i

i

e

!
-- . . . - - - . . . .
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1.- date of occurrence,

4 2. duration (hours),
1

i 3. power level (percent),
;
'

4. notation of whether the shutdowns were also reportable events

| [e.g., a license event report (LER) or abnormal occurrence report

( AO) ] ,
.

5. summary description of events,

6. cause of shutdown (Table A.16),
,

,

; 7. method of shutdown (Table A.16),

| 8. system that was directly involved with the shutdown or power reduc-

tion (Table A.17), *

9. component directly involved with the shutdown or power reduction

(Table A.18), and

10. categorization of the shutdown or power reduction.

A.2 Data Sources

j The review of the forced shutdowns and power reductions included
<

data from the following sources..

;

! 1. Nuclear ?cuer ?lant Operating E perience for 13XX, for the years

1973-1984.
.

2. NUREG-0020 series (Gray Books).

3. Annual or semiannual reports from the time of startup through
.

1977. For 1977 through 1984, monthly operating reports were used
!

j because the utility was no longer required to file annual re-
i

; ports. The review of power reductions involved primarily the annu-

als, semiannuals, and monthly reports.4

!

I

I

i

!

!
.

y. -- ---m-g %- e , w r - - -
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When LERs describing shutdowns and power reductions were available,
,

their event descriptions gave additional information and helped to sup-,

port significance screening.

A.3 Significance Screening

Shutdowns and power reductions were evaluated against design basis

events (DBEs) found in Chap. 15 of the Standard Revieu Plan (Table
.

; A.19). DBEs are those postulated disturbances in process variables or

f ailures and malfunctions of equipment that plants are designed to with- *

;

! stand. Licensees issue the results of their analyses of these events in

safety analysis reports.

Generic design-basis initiating events such as " Increase in Heat

Renoval by the Secondary System" or " Decrease in Reactor Coolant System

Flow Rate," were used as primary flags for reviewing the forced shut-

downs (and power reductions). Once the generic type of event was iden-
! tified, the particular initiating event was determined from the details

associated with the shutdown. For example, if the reactor shuts down as
i

a result of an increase in heat removal because a feedwater regulator-

valve failed open, the event falls into the category of generic Type 14

DBEs. Based on the specific initiating event (valve failed open), the
:
!

i event is classified as a 1.2 DBE - "Feedwater System Malfunction that -

Results in an Increase in Feedwater Flow." Some shutdowns were readily
.

; identifiable as specific DBEs, such as the tripping of a main coolant

; pump, classified as a 3.1 DBE. Once categorized as a DBE, the shutdown

was considered significant regardless of the resulting effect on the

plant (because a DBE had been initiated).

I

i
1

1

- ., - - __ ,- . _ _ . .
- -- - ,.
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I :
' ,

Loss of flow from one feedwater loop was considered suf ficient to
,

,

,

i qualify as a 2.7 DBE " loss of normal feedwater flow." The closure of

a main steam isolation valve in one loop was considered suf ficient to
a

] qualify as a 2.4 DBE " inadvertent closure of main steam isolation
!
'

valves."
4

1 Those shutdowns that were not DBEs were assigned NOAC categories

(Table A.20) to provide more information on the failure or error asso-*

ciated with the shutdown. With these categories, more specific types of'

-

4

I errors and failures could be examined through tabular summaries to focus
i

j the reviewer's attention on problem areas (safety related or not) that

were not revealed by the DBE categories.

1
!

.

!

l
t

L

i
'

i

f

|
;

.

I

J

|
;

:
i

! -
J

;

i
!

*

i

|

4

i

b

I
;

1

!
J

i
!
!

!

|
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Table A.16. Codes for causes of forced
shutdowns or power reductions and

methods of shutdown

__

Causes .

A Equipment failure
B Maintenance or testing

C Refueling

D Regulatory restriction .

E Operator training and license exams
F Administrative

.

G Operational error

H Other

Methods
.

I Manual

i 2 Manual scram

3 Automatic scram
4 Continuation'

5 Load reduction

9 Other

.

.

1

I
|
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Table A.17. Systems involved with forced
shutdowns and power reductions

System Code

Reactor RX

Reactor vessel internals RA

Reactivity control systems RB

Reactor core RC

Reactor coolant and connected systems CX
,

Reactor vt 4els and appurtenances CA
Coolant recirculation systems'and controls CB
Main steam systems and controls CC.

Main steam isolation systems and controls CD
Reactor core isolation cooling systems and controls CE
Residual heat removal systems and controls CF
Reactor coolant cleanup systems and controls CG
Feedwater systems and controls CH
Reactor coolant pressure boundary leakage detection systems CI
Other coolant subsyste=s and their controls CJ

Engineered safety features SX

Reactor containment systems SA
Containment heat removal systems and controls SB

Containment air purification and cleanup systems and controls SC
Containment isolation systems and controls SD# Containment combustible control systems and controls SE
Emergency core cooling systems and controls SF

Core reflooding SF-A
Low-pressure safety injection system and controls SF-3
High-pressure safety injection system and controls SF-C
Core spray system and controls SF-D

Control room habitability systems and controls SG
Other engineered safety feature systems and their controls SH

Containment purge system and controls SH-A
Containment spray system and controls SH-B
Auxiliary feedwater system and controls SH-C
Standby gas treatment systems and controls SH-D

*

Instrumentation and controls IX

Reactor trip systems IA,

Engineered safety feature instrument systems IB
Systems required for safe shutdown IC
Safecy-related display instrumentation ID
Other instrueent systems required for safety IE
Other instrument systems not required for safety IF

.
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Table A.17 (continued)

System Code

Electric power systems EX

Of fsite power systems and controls EA

AC onsite power systems and controls EB

DC onsite power systems and controls EC

Onsite power systems and controls (composite ac and de) ED .

Emergency generator systems and controls EE

Emergency lighting systems and controls EF

Other electric power systems and controls EG
,

Fuel storage handling systems FX

New fuel storage facilities FA
Spent-fuel storage facilities FB
Spent-fuel pool cooling and cleanup systems and controls FC

Fuel handling systems FD

Auxiliary water systems WX

Station service water systems and controls WA
Cooling sys.tems for reactor auxiliaries and controls WB
Domineralized water makeup systems and controls WC
Potable and sanitary water systems and controls WD ;

'

Ultimate heat sink facilities WE
Condensate storage facilities WF
Other auxiliary water systems and controls WG

Auxiliary process systems PX

Compressed air systems and controls PA
Process sampling systems' PB :

Chemical, volume control, and liquid poison systems and PC
controls
Failed-fuel detection systems PD
Other auxiliary process systems and controls PE

Other auxiliary systems AX
,

Air conditioning, heating, cooling, and ventilation systems AA
and controls
Fire protection systems and controls AB

,

Communication systems AC
Other auxiliar/ systess and controls AD

Steam and power conversion systems HX

Turbine-generators and controls RA
Main steam supply systems and controls (other than CC) HB
Main condenser systems and controls HC
Turbine gland sealing systems and controls HD

i

i.



. . - _ . . - . . . . . -

1 -

.

115 . . , . .
.4..

..

Table A.17 (continued)

System Code

t Turbine bypass systems and controls HE

Circulating water systems and controls HF

: Condensate cleanup systems and controls HG

Condensate and feedwater systems and controls (other than CH) HH

Steam generator blowdown systems and controls HI

I Other features of steam and power conversion systems (not HJ~

included elsewhere)
Radioactive waste management systems MX

.

Liquid radioactive waste management systems MA

Gaseous radioactive waste management systems MB

|
Process and effluent radiological monitoring systems MC

Solid radioactive waste management systems MD
;

*

{ Radiation protection systems BX

Area monitoring systems BA
,

Airborne radioactivity monitoring systems BB

Other :CC

Not applicable ZZ

l

j
,

1

)

|*
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I
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Table A.18. Components involved with forced

shutdowns and power reductions

Component type Including

Accumulators Scram accumulators
Safety injection tanks

Air dryers

Annunciator modules Alarms
Bells '

*

Buzzers
Claxons
Horns
Congs .

Sirens

Batteries and chargers Chargers
Dry cells
Wet cells,

Storage cells'

Blowers Compressors
Gas circulators
Fans

! Ventilators

Circuit closers /interruptors Circuit breakers
Contactors
Controllers
Starters

Switches (other than sensors)
Switchgear

*
j Control rods Poison curtains

! Control rod drive mechanisms
; Demineralizers Ion exchangers

Electrical conductors Bus
a Cable

Wire .

i Engines, internal combustion Butane engines
Diesel engines

, Casoline engines .

I Natural gas engines
Propane engines

Filters Strainers
: Screens-

| Fuel e.lements

i

4

i

i

r
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Table A.18 (continued)

Component type Including

Generators Inverters

Heaters, electric

Heat exchangers Condensers
Coolers
Evaporators
Regenerative heat exchangers-

Steam generators
Fan coil units

* Instrumentation and controls
Mechanical function units Mechanical controllers

Governors
Gear boxes
Varidrives

"

Couplings

Motors Electric motors
Hydraulic motors
Pneumatic (air) motors

' Servo motors

Penetrations, primary containment
air locks

Pipes, fittings

Pumps

Recombiners

Relays

Shock suppressors and supports

Transformers

Turbines Steam turbines
Gas turbines.

,

Hydro turbines
'

Valves Valves
Dampers.

Valve operators

Vessels, pressure Containment vessels
Dry wells
Pressure suppression
Pressurizers
Reactor vessels

.
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Table A.19. Initiating event descriptions for DBEs as listed
in Chap. 15, SundcM Revie; Plan (Revision 3)

1. Increase in heat removal by the secondary system

1.1 Feedwater system malfunction that results in a decrease in
feedwater temperature

1.2 Feedwater system malfunction that results in an incrasse in
feedwater flow

1.3 Steam pressure regulator malfunction or failure that results in
*

increasing steam flow
1.4 Inadvertent opening of a steam generator relief or safety valve
15 Spectrum of steam system piping f ailures inside and outside of

containment in a pressurized-water reactor (PWR) +

21.6 Startup of idle recirculation pump
1.7 Inadvertent opening of bypass resulting in increase in steam

aflow

2. Decrease in heat removal by the secondary system

2.1 Steam pressure regulator malfunction or failure that results in
decreasing steam flow

2.2 Loss of external electric load
2.3 Turbine trip (stop valve closure)
2.4 Inadvertent closure of main steam isolation valves
2.5 Loss of condenser vacuum
2.6 Coincident loss of onsite and external (of fsite) ac power to

the station
2.7 Loss of normal feedwater flow
2.8 Feedwater piping break
2.) Feedwater system malfunctions that result in an increase in

2feedwater temperature

3. Decrease in reactor coolant system flow race

3.1 Single and multiple reactor coolant pump trips
3.2 Boiling-water reactor (BWR) recirculation loop controller

malfunction that results in decreasing flow race
33 Reactor coolant pump shaft seizure
34 Reactor coolant pump shaft break

,

4. Reactivity and power distribution anomalies

41 Uncontrolled control rod assembly withdrawal from a suberitical
or low-power start-up condition (assuming the most unfavorabia +

reactivity conditions of the core and reactor coolant system),
including control rod or temporary control device removal error
during refueling

_ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ . ._______ _.
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A.19 (continued)

.

4.2 Uncontrolled control rod assembly withdrawal at the particular
power level (assuming the most unfavorable reactivity
conditions of the core end reactor coolant system) that yields
the most severe results (low power to full power)

4.3 Control rod maloperation (system malfunction or operator
error), including maloperation of part length control rods

4.4 Start-up of an inactive reactor coolant loop or recirculating
loop at an incorrect temperature

4.5 A malfunction or failure of the flow controller in a BWR loop
that results in an increased reactor coolant flow race*

4.6 Chemical and volume control system malfunction that results in
a decrease in the baron concentration in the reactor coolant of
a PWR.

4.7 Inadvertent loading and operation cf a fuel assembly in an
improper position

4.8 Spectrum of rod ejection accidents in a PWR
4.9 Spectrum of rod drop accidents in a BWR

5. Increase in reactor coolant inventory ,

51 Inadvertent operation of emergency core cooling system during
power operation.

5.2 Chemical and volume control system malfunction (or operator
error) that increases reactor coolant inventory

53 A number of BWR transients, including items L.2 and 2. t-2.6
Decrease in reactor coolant invent o ryo.

6.L Inadvertent opening of a pressurizer safety valve in either a
PWR or a SWR

62 Break in instrument line or other lines from reactor coolant
pressure boundary that penetrate containment

63 Steam generator tube failure
64 Spectrum of BWR steam system piping f ailures outside of

containment
65 Loss-of-coolant accidents resulting from the spectrum of

postulated piping breaks within the reactor coolant pressure
inboundary, including steam line breaks inside of containment

a BWR
6.6 A number of BWR transients, including items'l.3, 2.7, and 2.8*

.

e

a
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A.19 (continued)

7. Radioactive release from a subsystem or component

7.1 Radioactive gas waste system leak or failure
7.2 Radioactive liquid waste system leak or f ailure
73 Postulated radioactive releases due to liquid tank failures
7.4 Design basis fuel handling accidents in the containment and

spent fuel storage buildings
75 Spent fuel cask drop accidents

-

8. Anticipated transients without scram

8.1 Inadvertent control rod withdrawal
82 Loss of feedwater

*

83 Loss of ac power
8.4 Loss of electrical load
8.5 Loss of condenser vacuum
86 Turbine trip
8.7 Closure of main steam line isolation valves -

d
|

These initiating events were added for BWRs to be more specific

than DBE events 5 3 and 6.6.

.

f

i

e

i -

4

,

I

|

|

|
- -

__ _ _ _



- -. - --. . . _ . - -- .-~~ . - - - . .- . . _ - .- .

T '. 5
~

v(. M i121 n

i
!

! A.20. NOAC event categories for non-DBE shutdowns
i ,

.

- N 10 Equipment failure
N 1.1 Failure on demand under operating conditions

N 1.1.1 Design error:

! N 1 1.2 Fabrication error

| N113 Installation error
i N 1.1.4 End of design life / inherent failure / random

failure
N 1.2 Failure on demand under test conditions

f' N121 Design error
N 1.2.2 Fabrication error

i N 1 2.3 Installation error
l N124 End of design life / inherent failure / random*

failure

i N 2.0 Instrumentation and control anomalies
N 2.1 Hardware failure

; N 2.2 Power supply problem

! N23 Setpoint drift
N 2.4 Spurious signal
N 2.5 Design inadequacy (system required to function outside

i design specifications

{ N 30 Non-DBE reductions in coolant inventory (leaks)
N 3.1 In primary system

| N 3.2 In secondary system and auxiliaries

! N 4.0 Fuel / cladding f ailure (densification, swelling, f ailed fuel

] elements as indicated by elevated coolant activity)

! N 5.0 Maintenance error
i N 5.1 Failure to repair component / equipment / system
! N52 calibration error
1

; N 6.0 Operator error
i N 6.1 Incorrect action (based on correct understanding on the
{ part of the operator and proper procedures, the operator
i turned the wrong switch or valve -- incorrect action)

{ N 6.2 Action on misunderstanding (based on proper procedures,

: and improper understanding or misinterpretation on the
,

! operator's part of what was to be done -- incorrect i

{ action)- [
;* N63 Inadvertent action (purpose and action not related, for i

j example, bumping against a switch or instrument cabinet)
N 7.0 Procedural / administrative arror (incorrect operating or testing

procedures, incorrect analysis of an event -- f ailure to
consider certain conditions in analysis)

!

l
!
4

i
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i

: Table A.20 (continued)
i

j
: N 8.0 Regulatory restriction

N81 Notice of generic event
,

"

N 8.2 Notice of violation
N 8.3 Backfic/ reanalysis .

; N 9.0 External events
N 9.1 Human induced (sabotage, plane crashes into transformer)
N 9.2 Environment induced (tornado, severe weather, floods,i

earthquake) .,

'

N 10.0 Environmental operating constraint as set forth in Technicali

| Specifications
,

,

5

!

,

t
i

1

|
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Appendix B

REVIEW OF REPORTABLE EVENTS

This appendix presents the data an reportable events in tabular

forma nd lists the information sources. It describes how the informa-

tion was encoded and how significance screening criteria were applied.

*

B.1 Scope

This study reviewed operating events reported in LERs and LER.

predessors (e.g., AORs, unusual events reports, reportable occurrences

(R0s)]. Data on these types of events was retrieved from the NOAC data

files. Any documents that contained LER-type information (such as

equipment failures or abnormal events) were included to obtain a total

picture of the unit's equipment f ailure history. Primarily, this

involved various types of operating reports and general correspondence.

The reportable event table (Table B.1) contains the following

information for each reportable event reviewed:

1 LER number or other eeans of identification of report type,

2. NSIC accession nu.nber (a unique identification number assigned to

each document entered into the computer file),

3. date of the event,
.

4. date of the report or letter transmitting the event description,

5. status of the plant at the time of the occurrence (Table B.16),, .

6. system involved with the reportable event (Table B.17),

7. type of equipment involved with the reportable event (Table B.18),

8. type of instrument involved with the reportable event (Table B.18),

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ . _ _ _ _ _ _ _ . _ . . _ . _ _ . _ . _ . _
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9. status of the component (equipment) at the time of the occurrence

(Table B.16),

10. abnormal condition associated with the reportable event (e.g., cor-

rosion, vibration, leak) (Table B.19),

I 11. cause of the reportable event (Table B.16),

12. significance of the reportable event, and
,

13. comments and/or details on the event.

.

B.2 Data Sources

The NOAC files of LERs (including the Ssquence Coding and Sacech
,

'

System) were the primary source of information for the review of re-

portable events. When additional information on the event was needed,

the original LER (or equivalent) was consulted by examining (1) those

full-sized copies on file at NOAC (for the years 1976-1984); (2) the

microfiche file of docket material at NOAC; or (3) the appropriate oper-

ating report (semiannual, annual, or monthly).

Printouts obtained from the computer files also covered other types

of " docket material" besides reportable events where the licensee may

have been in correspondence with NRC (or the Atomic Energy Commission

j ( AEC)] concerning a particular event. Licensees are of ten requested to
.

submit additional information or perform further analysis.- Before the

LERs came into existence in the mid-1970s, it was not unusual for
,

licensees to submit on their own or at the request of NRC or AEC more

than one letter transmitting information on a particular event. Thus,
i

these printouts provided additional sources of information on reportable

'
events.

.

|
. - _ . -

- . . -
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Several special publications were reviewed to provide details on

events of significance. After further analyses and examination of the

following publications, details, evaluations, or assessments could be

I

found other than those provided in the appropriate NRC-requested trans-

mission.

1. Reports to Congress on Abnor"cl Occurrences, NUREG-0090 series;
*

2. " Power Reactor Event Series" (formerly Current Event Series) pub-

! lished bimonthly by NRC;
,

3. " Operating Experiences," a section of each issue of the Nuclear

Safety journal; and

; 4. the publications of NRC's Office of Inspection and Enforcement

j (IE), such as operating experience bulletins, IE bulletins, IE cir-

culars, and IE information notices.

; B.3 Significance Screening
!

! Two sets of criteria were used in determining the significance of

| reportable events. The first set of criteria (Table B.20) address those
]

events whose results include challenges to the safety protection

features of the plant; these events are termed " safety significant".
;

! The second set of criteria (Table B.21) address those events that have
:

* the potential to challenge the safety protection features of the,

plant. These events, which night require additional information or
,

evaluation to determine their full implication, were termed

" conditionally significant".

The reportable events were all reviewed, applying the two sets of

criteria for significance rather liberally. A number of significant
i

f

.
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i events and conditionally significant events were noted. The events in-

itially identified as significant or conditionally significant were
!

| analyzed and evaluated further based on (1) engineering judgment; (2) !

,

the systems, equipment, or components involved; or (3) whether the*

safety of the plant was compromised. The conditionally significant

events were subsequently " upgraded" to significant or " downgraded" to
*nonsignificant as necessary. The final evaluation for significance

considered whether a DBE was initiated or a safety function was com-
.

promised such that the system as designed could not mitigate the pro-
1

gression of events. Thus, the number of events finally categorized as
|

; significant was reduced considerably by these steps in the review

process.
,

|

The reportable events not identified as significant or condi-

'

tionally significant were categorized as not significant (with an 'N' in

; the significance column of the coding sheets in the tables). These

events and the events rejected during the additional review step were

further reviewed by compiling a tabular summary of the systems to detect

trends and recurring problems (Table 1.4 provides'a listing of the sys-

tems)..

~
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-- . , ~

AC-FB-8 63439 4/22/8978 4/27/3978 n EE NN 00 i A OK 4G H GAS ILHil NL
GE hE 84 A TON

Ita0PLH AULE
DUE TG A

- iWITCb UEIDG
LEFT IN THE

. W4ChG
PO58ilON

AC-FI-9 63525 S/ 0 8 / t ',7 8 !/42/gsF3 0 CG.WA D.u H AU.AT D Ce THkEL
A O - 7 g so 6/02/tGFI EH 3,00 gg pbL I At4EOLS

FAILLHES Ib
POTLE C0hi&CL
C.' h T E N D OE TC
po s E IL.dE

u
O

AC-FB-44 64435 S/25/1%F1 t/04/8978 u CH 00 K D FD D N FL EDh A TE H
C0h190L VALVE,

FHCOLEMS

AC- F t-12 64436 $/2F/8978 t/04/8978 0 CJ.E E OO, N N T a EE.ED E Ce fattuGE OF
PE CH At.IC AL
At40

.
*ELE CTEIC AL j

%ALVE , .
kLGULATUR L e,

SeCHI ClNCLIT -i
ste 5FilD
fWlICH ON CAS
50H0lhl

64880 6/24/4G78 ?/12/8978 u EA P t. EG.0F F N ffFillE HELAY
iniPFLD
bCAC1(R

i IN ADVE RT EN TLY
DuMIhG
itiLNDE R S TOE 45
(RE ACICJ4
SSLIOCbN)

e e * e
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* * i e

a

TAULE 4.22 DATA T AHLL S FOH HEPCHT408.E LVLHTS PCN Mitt. STONE l-8978

NSIC
NUMOLH ACCESSION E VE N T H E Pipe t Pt. AN T COM PONE NT A BNON M A8. S IG NI F IC ANC E

NUMUEH CATE DAlt STATUS S Y SIL M EQUIPMEhi INSTHUMENI SIAIUS CONDtilON CAUSE CA TEGOHY COMMEh15
,

.

j A O-F 8-8 3 6SSS2 e/83/1974 e/89/ISFt a SAet A 00 i C AL EeG H [M4 T tE t t. HIGH
544 E 5 5 LHC

EW11CH H AD
LUCEE HOLD
CutN SCHEt5

AO-FA-44 66469 8/30/8478 S/09/8978 is CD 00 0 AG D N FLLNGEH IN
AI H SLIDE
b4LVE
$415 5 SIE D e
NU k L ME NT

OF285 9/22/8978 %/22/1978 u the5F CD C 04 0 il IN 50F F IC IE bi
HEAD StHVICE
D A T L H PtJ MP 5

AC-FB-4b 67459 9/87/1978 9/23/t575 O SF-U x C Ah 8 N IWG MGIONS
asug4hto put

SP400
F06 5AMC 1EST

ed

AO-Ft-to 07459 9/18/1978 9/20/8578 U 5F-p CC C AC D N LPCI CUT BO ANC [l[i
COk1AthMLNI ,

*

SPHAY b4LVL
FAILS DUE TO

,

F16.5 IN kHfNG
' PostTICN

i

AC-II-t F (. 6 2t,4 9/28/8478 $/JU/4514 16 59 e W A CC C OA 8 N SE 84 %I C E DAIEH
POPP5 fHCVIOL
LIA HE AD

AC- F l-8 F f. 7 46 6 9/27/8578 5/.90/8578 tj Sf' e W A CO C 04 D N E H t f* Gt hf. Y
fthvitt D A lt b

PUNPS PHCVIDE
L1 & HL43



__ _ _ _ _ - _ - _ _ _ _ . . - _ . . .__- . - _ . . - - - ._ ~ - .

.

I Auti A e scJ ueTA TAHLES FOH H E P Ll4 T 4 tt. E LVLHIS F CH M ILL SIONt! l-8978

NblC
NOMULH ALCLSSION LVLNT HIPHNI PLANI COMPONEhi A t t.PH M AL S IGNI F IC ANC E

-

touMett H CAft u Alt biatuS $VSTLM E Cu leMti hi INSih0MtNT ST AIUS CONDI T 8uN C AU SE CAILGORY CCMMEhTS
- - .

40-74-46 07993 %/2J/4%F8 SC/04/t%FS u HL NN,Ou O Att b H TU6.HIhE
ttVFA%1 VAL 4L
PAILS-HNIIILE
thACTukE OF
tlLDS LN
L i h t( AG E ,
ht' AL ICH

ECH AWMLD

AD-F3-89 6F492 G/29/4GF8 8 C/Ott/t % F t u HE NN,00 M H G N FAILbkE OF
EILAN IUhulNG
DVFA55 VALbE.
ht. AC ICH

! StLTDCmN

40-78-20 06996 40/80/8978 4C/22/8%Ft u CC.HE NN,00 M H AP e tst. , u SF FAILOHE OF
STEAp TUhulNE
isVFA15 VALbE
HE ACICH
tR.GEOChN P

La
N

AC-FB-28 68JOJ B0/4J/8978 BC/20/1974 0 RE CO N ts A4.uL E N IwG STACK GAS
EA DPLE PUMFS
FAIL CFFe
THIND TAGGED
CUI

&c- F B -2 2 60304 80/Je/8%F1 IC/20/8%FS D 1F 00 C AP ts N f t' G I D
At h-L 4 M S
980LLD te Avt
ti t N P LL M l t;L E C '=

74e
;a.AL-in-JJ on jo'a 80/46/8978 a d/.tJ/ a w it u 08' 00 .s ,A AP G N WALWE

AC T O A T CH

F A t t t G D UE TC
LUCSE PARTE
FRCM
WIShATION

e e e e
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a

TAULE A.22 DATA T AHLES FOR HEPCHTAttE EVENTS F0k MILLSIONE t-8978
NSIC

huMOEH ACCESSION E VE N T NtPOHI PL AN T COMPONEhi AHNOHMAL S IGNI F IC ANC E
NUMbEH OATE D A It. SIAluS SYSTEM EQUIPMENT INSTHOMLNI $1 AluS COND8 T 80N C AU SE CATC60Hy aesMMEhiS

e
__ _ . . . . _ . _ - . _ . . _ _ ------

00-78-2A 6 D F0 8 88/02/8578 88/18/8974 u EE bb y C AL E.G N GA5 ILHSINE
GChEHATOH
FAILS 10
STAHT DUE 10
LOC 5E
CHkNECTION

(,a 30; II/th/1971 8 iz b pu C AT E N PUHP IN STANDSY
(_ l yp l D C6 N i kt if.
SYSl e tt i 1.M i Is

0C- F 8 -2 5 6aJ05 8 8/JO/ 4% F 8 8 2/09/8 G F1 U EE khoi U C bH OJ H Ce CO L O L Lu t CIL H
CALfED GAS U
1RLUthE THIP
CF F .
WENATOR DID
bu t TOf N ON
OIL HEATERS

C0 - 15 -2 6 69899 82/30/8578 82/20/85F8 14 CE H C AN 11 N SThlPPED
TH f=C AD S ON
vokE SLEEVE
C A L SE D I SCL.

_

CUAO. WALWE . ; ',10 FAIL *],#,

CLC!tD ....g.

--t.

An-la-21 69818 12/2///l n tu H , l* h Al. 1; N 1.1.6.4 i M I C

l'RESSUkE
litLULATOR
FAILS
(REAC10R
Sito11m *w)
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S E NL TT Dip 1 kIk lla L Eok lCkSSO
T T EMSEC 1O UT0 0 UFO slUH u uRRT
N. S RURLA
t ESOHrS ECTSiTCb 1A1 PTSEk u SC PTSOt
M NEFSS uL TCISuDAt k1 tSIi LIST FSSbP
M INFINTNL Llt.EGltu SBN TitLH lCEI TIENi I

d
ltREikh AIO ERkEO aFkW ERkE B

SlPSO1O AIIREJAr I i

C HLDPSIMS FCLPkF(S CVM SDeRC rLPSN

E
C
N
AY

.C*
IuF
It

CA N M N , N N NNf

IC
S

2 -

.7 E
9 S
l U

= A B C E C D~ D
! C
E N
N LO
O AI a
T MT
S Rl
L Ou
L NN A Q F l C N
I bt O A L E E Es

- H AC

* T
l N
F ES

NU
- S OT

T PA
N MT C P B C a C
E OS
V C

. E
T

E D
L E

. B N
A U
T k
R t M M H M M
O S
P N
E I

b
- T

R D
O t

F H
F.P

S I
- E U 4 N y q

L Q 4 N y q H
B E
A

- T M B n
I.

E -A T
T S C B L C F C
A Y C I L C S L
D S

-

S
2 TU
2 hT

AA
A LT B 8 B 5 B b

PS
E
L 2 2 2 2 2 2

b 7 7 7 7 7 7

A 9 9 9 9 9 9

T 1 1 1 1 1 1 *

T / / / / / /
8

- k 5 5 5 9 51 2
1 1 1 2ut

- rt / / / / / /

. fA 2 2 2 2 2 2
- 3D:

2 2 2 2 2 2

_ 7 7 7 7 7 7 '

9 9 9 9 9 9
1 1 1 8 1 1

/ / / / / /

T 3 4 4 6 1 8

'

0 0 0 0 1 1

NE
tT / / / / / /

VA 2 2 2 2 2 2

ED

N
O
IR

cSE 8 4 5 7 7

1 9 1 7
iSB M 3 13 4SEM
NCU 9 9 9 9 9

CN 3 3 3 3 3

A

-

1 2 3 4 5 6
R - - - - - -

E 2 2 2 2 2 2

B 7 7 7 7 7 7

.- M - - - - - -

U 0 O O 0 U 0
N A A A A A A

-

.

*
*
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FG
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. NT
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IC
S
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9 S
1 U

D D C D D1- A D 1

Cl
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E .NN OI

O
l
AI

T iT D
S. Hl

s E.
l. Oi

1

. l Nll
E A E E

il 1

lo
l l l C :

l

l
ti

H AC
R T
O N
l ES

lU
lotS

T PA
N MT C C C B h ig5

1
E OS. V C
L

T
L h
L L
l M
lA U
T k.
k T M M T T T * TI

~ o S
P 4

l

E l

R
T

R N
O t
F H D

P
D.S l

L. u 0 Q Nq 0 Q N1

E1
1

A
T M

E B
A T -
T S C C F E E A s.
A Y C L S C L I i

D S

S
2 TU
2

A. N
NL

A lT D b B B B 1
I1
t

PS
E_

L 2 2 2 2 2 7 2
., B 7 7 7 7 7 7 /

A 9 9 9 9 9 9 9.
T 1 1 1 1 1 1 1

1 / / / / / / /
R H 2 3 3 0 O OOL 2 D 1 1 2 : ?'

- PT / / / / / / /-
. EA 2 3 3 3 3 4 4

RD
.

2 2 2 2 2 7 7
7 7 7 7 7 / /
9 9 9 9 9 9 9
1 1 1 1 1 1 1

/ / / / / / /
T 9 3 3 b 9 I ?
hE 1 2 D D 0 I l

LT / / / / / / /
VA 2 2 3 3 J l

ED
' 4.

N
O
IR

CSE 7 8 8 7 3 '. '
!Sb 7 1 4 4 5 .

1 2 3 3 3 'O '0SEh
HCU 9 9 5 5 5 D 0

CN 3 3 5 5 5 7 /
A

u l 2 3
7 8 9 l I 1 1

R - - - - - - -E 2 2 2 2 2 " :
u 7 7 7 7 7 s 1

H - - - - -
U U U U U U . "
N A A A A A v7

i , , :i l ,
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DATA TABLt.S lor REros1 ABLL LVi*15 it* HILI.ST(WF l-1972* TAhlE A.22

COMP (*f*T AkhokMAI. SIGNIFICANCL

STATUS SYS1tN L4}UIPMf MT INSTRUMlhT STATUS
Cf*DITION CAUSt, CATtCORY CitettNTSNSIC PLANT

CUIChit ACCESSl(84 EVthT kt Pt*T
NUMbtR DATE DAlt

_

. _ . -

Au-72-14 70045 4/l8/1972 4/20/l972 B CC M.T C tH D N SET PolNTe
D81F1 UF
PRESSUtt.
SLHSONS IN
MAIN STEAM
1.INE

C C M IMPuortk

AG-72-15 71716 6/08/1972 6/0h/1972 B CE qq,gg,on A55tMhl.T OF
V AI VI'.

AO-72-16 72424 6/24/1972 7/05/l'#72 B IA T C , , HL D N SET POINT
DRIFT OF HICH
FLOW SWITCil

Ao-72-17 72 % I 7/13/l972 7/14/1972 5 IA H C t.1 D C8 TH8EE p ;

uPkLSSURE |<>SENSORS TRIP
AlprV E
TullRAhCE
l.lMIT

72 % 2 6/12/1972 7/l3/1972 & ZZ KK B AE D N PIPE ltANCERS
I;itlFTED

Au-72-18 72774 //19/1972 7/?O/8914. B bt P C El G C8 FOUR OF FIVE
TIME DLLAY '

RflAYS DO NUT '

MEET SPECS

,

7 % 37 8/09/1972' B LE N H,T C t il D N SET POINT DRIFT
CAUSES IMI To r;* *
Fall. TO STANT ,% .

'.e>=
;

. ,. g

'' I r

!

;

9

8 l

e e e e



- - , _ _ _ _ - - . _ _ _ _ _ _ . _ - . ._ - _ . .. . _ . _ - .. .-. - _ -. .. _ _ _ _ . . . - _ - . . -

e * , e

TABIL A.22 l'/.TA 1 ADl.lb IT* kt Pl*1 AB. L ITINTb link MILI.STOhL l- 5972

NblC
NUMh t.k ACCESStuli kVthT kttokT Pl. ANT COMPUND.NT AhhukMAL SIGNIFICAbCE

huMstk DAT E DA11. STA105 SYSTthi 14HIPNENT INSTRUNt.NT STATUS C(*DITION CAUSE CATLCORY CONHlNTS

A0-72-19 73638 b/40/1972 8/11/l972 B RA I C LH D N 01,T
BEACTok
VLSSEL LOW LINR L
SWITCil

Sg (A0-72-20 75492 8/15/1972 b/23/1972 s CE H T C LH D N
*

Fl.UW SWITCHES'

SLT PolNT
liklFT

,

I

A0-72-28 75398 8/31/1972 8/31/1972 5 08 DD.tr B AW D N EXCFSSIVE
COOLANT RATE
LEAK DUE To
nAD PuMr
blALS

,

A0-72-22 75nis 9/01/1972 9/11/1972 a HC h a Am . AU,0F s C4 noiN
C(motJ4St BI5399 tubes Lt.AK

ISIIS SALT WATLRIISI9 INTO CouLANT ,
SLALS [

N '

A0-72-23 75400 9/11/1972 9/13/1972 C IA T.1 C El C N LOW-LfW WATER
LEVEL
DLTECTOR OUT
OF
CAllBRATION

l
i

A0-72-24 75345 9/25/1972 9/06/1972 B SC 00 C AD.AV E N CRACK IN !

litADtX OF
ATHOSPitLEIC ]
CON TROL j

Ao-72-25 75795 10/12/1972 10/25/1972 C CE H T,H C EH D N ISO!ATION CONDI NSER I
PRESSUNE SWITCH SET I

POINT DNIFT ON 3
OU T OF 4 |, ,. ,

[LtnP.* F .

I
*

/.0-72-26 75910 10/21/1972 C Cil 2 C A\ D N TWO lt1DWAllH |
~ ' *

f"AktiR 11AES
*

j.

An-72-27 75902 10/2H/1972 C CA 4A) C OA C N PENE1 RATION 1.EAES
ANI) ISol.AT1ON ;

VALVE I.EAKS DURING
1ESTING f

76011 8/25/1972 9/29/1972 B LA 1.L B D C5 PIANE CRASilES !

INTO PIMER
1 RANSFORMER

7f,0 71 10/4t/1972 C CE H T C Lil . D N SET PolN T l* l FT
OF 3 ISol.AT a uN !

CONiel.NSI R SWIRtil S I

,_ _ _ __ _ _ _ . , _



. .- . - . . _ .-. - . - ~ . . .-. , _ _ . - - - . .- .. . - - - - . . - . - . - . . . . .-. -.. .- . .. .

TAbLL A.22 ItATA TABLES Fl* hEFokTABLE EVENTS Fa* HILLSTt*E l-1973

MSIC.

NUMBLE ACCESS 1006 EVElff k tPt*T PLANT CostPONENT AbhuRMA1. SIONIFICANCE
kunsER DATE DA1 L STATUS SYSTLM EQUlFMLWT INSTkUHtmT STATUS CohblT10N CAUSE CAftCOEY Cueettm15 :

t,

779 % t/26/1973 5 RB I.A B AT.Ak B.C 57.52 ACCUMULATt*S
FOR CONTROL
ROD bklVE
FuUhD 10 SE
BAD. ALL
RLFLActb

A0-73-1 801 % 3/07/1973 3/08/1973 5 kB C B1 D N EXCESSIVE
SCWAM TIME

Ao-73-2 19 % 0 3/14/1973 3/21/1973 a ns.t1 S.T ll.NN P 3 El.1D C N SCRAM ON U
BIANN CONTkuL m
Rols DRIVL
FUSL
CASkUB81NE
FAILS TO
START

A0-7 3-3 Bulls 3/21/1973 1/27/1973 8 CH DD.D R At C N INtoARD
BLABINC
FAILURE

%

A0-73-4 80274 4/05/1973 4/12/1973 5 CE W.QQ T B BC.H A f* C C8 ISot.ATits !

CONDtmSLR
ISotATES ON
HICH fl1W Idle
TO INCotBFIT
MAINTkmANCE 7. y

h, *
a

L. i
A0-7 3-5 60273 4/05/1973 4/83/1973 8 LE T.NW C o l .0A N N CAS TussINE ,.

CthfSATOR *.
*FAlth 10

STAkT AFTER
ISol.ATION
CONDtmStk,

FAIL 1*E-oFERA4

tutt MAbt
idRUNG

AD 80STMLNT f
*

DUMING STAR'Itir

[

. . . .

- - - - . _ . - .-
. - - - . - _ _ _ - _ _ _ - - -
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S
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. A l
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3L 7 1 7 7 / 7
7 4 9B 9 9 9 9

4 1 -A 9
1 1 1 1

_ T / / / / / -1
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. T. 31 ht 1 u t
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E s h2 /Iot / / / l

_ s

$ 1 1 b M MPt /
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kl
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. 7 9 9
9 1 1
1 / /
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T 8 1 0
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mci 0 0 4 2 2

_ 5i

6 8 3 8
Ch 8
A

_

8
6 -
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!

L

1 Abt.E A.22 DATA TABLt.S H* REPORTABI L LVtJITS 10E MILLSTt*E l-197) -

NSIC
NUMatJL ACCESSlugt EvthT ktPt *T PLANT CaetPtetalt ABNt* MAL SICIllFICAbCL !

e

. buttath DATE DATE STA1DS SYSTEM H811PMENT INSTRUMikT STATUS CamDITluel CAUSE CATILORY C(99ttJITS

!

Au- 7 3-9 83225 8/13/1973 8/20/1973 C IA I B AM E N 1.EVEL SFMSORS"
kEAD Wkt44G
ptlE TO
MISMATLH IN
VENTILATIOtt
AROU.4b SLMSok

84017 5/30/1973 C SF-D DU.yg C BA.LC D N FAILUBE OF -

COBE SPRAY !

VALVE lu OPHI ,

w :
Oh 73-IO 84491 9/21/1973 10/01/1973 B IA 0u ! 5 AT D k HISMATCH IN O

LEV El.
INDICATORS
DUE TO VALVE
11AK

.

.

AO-7 3-I l 84497 9/22/1973 10/01/1973 5 CH D A BL C N CONDENSATE
BOOSTER PIIMP

'
!

BtARING OVER
'

N LATS-D EWi>R K
BLAklNCS

84551 11/04/1973 B Sit-B T.! C D N LEVEL SWITCH ,

FAllth TO -
*

TilIP M.
;.. ..

Qib 7 3- 12 8t1079 12/30/1971 1/07/ l*# /4 8 CE y g Ag; D N STEAM LEAK IN .. e

I Sul.ATlt W
CnNDtNSEN,

t| AIM;E

(kEAC10N
Sillfl1x)WN)

. . . .
1

- ~
._ _._m ___ __
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,

e * . e

NS it.
NultBst ACCLSSic tvt:T kl h 41 l'IANT t!4H*LNT Abhi$ MAL SIGNIFICANCE

Mihek.R 1, AT t. IbA1 F LTth:. LYSTth t4UIPHt.hT leisuuHthT 5161US CONDITION CAUSL CATu nAY COMMtNTS

_ . . _ _ . . . _ _ _ _.._.._ _ -

vu 95 1/06/1914 2/ul/89/4 b CA UU R AB D N Pk t SSIS t' !

sti.Itr val.vt
I.I t'I b liU E t o
WokN PRLLOAD
ASbLHBLY,

>

89258 3/06/1974 h ZZ CG.l F g AT u N hNUBBERS LEAE
i

i Au-14-8 s9340 3/06/1974 3/IS/1974 k 05 BB,00.FF B AU D N W L!

PACKING
FAILUkE
(kLACTOR
SHUTDOWN)

e

u9663 4/ul/1974 a cm bn.QQ.am F # hs.og c N runP Suction
VALVE ON
BtflkC. PUMP
FAILS To
Cl.oSE

w s

#
As >- 74-2 92184 5/17/1974 S/28/1974 8 Ch bp.D 5 Ab B h INBOARD g

BLARING FWCl
Ct*DENSATE

' PitMP - St.COND
FAILUBE

Am 74-4 93140 8/28/1974 9/05/1974 5 Sh-D FF C AW D N TFAk th SEAL
AT REACTOR
Bull. DING
TURBINE
BU!LDIhG
INT 1.RFACE

"t* .

D.",

A> 74-6 95426 9/18/1974 9/25/4974 C CB Z C AO B N wt1D CkACES 1
EN ~t. |
StrikCULATit* . *uor
DISCHASCEi

BTl' ASS LINE

An-74-8 97077 10/31/1974 18/06/1974 C WA. 00 C BA B N tht1ChhCT
SF-5 SEkVICE WATLR

VALVL FAals
DUE TO MANUAL
OVERTOkQULING

i ne F4 9 91076 11/04/1944 11/12/1974 h CD QQ.P C lic G N FOREICN,

P.AT LM I Al. I N
AIR 5tif>l
VALVE*

Dip bl.LS
V Al V L i

tste k A1DR

co.e,ACT O. .R.s(kl
ev

__
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NA
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C AVSI(S
.E

C
N
AY
CR
IO
FC
IE N
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IC
S

4
7 E

_
9 S
1 U s D D C E'
- A C i

1 C
.

t N
. e LO.

Ti AI c
S. *I b.

B,T MT *

NW C 5 i H l
Tl Cl. 4D

B( H A L E l Al
l

ACM
k T
O m
t tS

mUS 4T

* MT C A C C B CT PA
t OS
V C
L

T
E. m
l t

B M
A U
T k ! H I

R T
O S. P N
E I

. R
. T

R hO t
F M

P P. H ;S I

L U 4 4 x
i H M g

. L ) 4 4 l
AB t

A
lT ) 8
I -

A T
:T S D G L C F Z

- A Y C C C 1 S Z

D S
-

S- 2 TU
2 NT

A lT 5 5 5 5 B BAA
-

. PS *
_
. E. 4 4 4 4 5

7
7 7 7

lu 7

A 9 9 9 9 9 5

1 1 1 1 1

1 / / / / /1

2 fT /
k 8 9 U 0

1 3 3 0 O
oE / / / / /1

l'T /
2 2 2 t t *

EA 1
) 1 1 1

RI 1

-
4 4 4 4 4 4

-
7 7 7 7 7

9 9 9 9 9 9_ 7
1 1

- 1 1 1

- / / / / /1

- / 3 8
T 5 3 0 0

1 2 2 2 2

DE 1

IT / / / / / /

2 2 2 2 2
VA 1

1 1 1 1 1

ED 1

N
O 6
IR 2 1 5 01CSE 6

ISB 0 6 8 8 0 7
7 8

SEM 5 8 5 5

hCU 7 8 8 6 8 9

Ch 9 9 9 9 9

A

l 2 3 4
0 8 5

R
1

i 1 1

- - - - 1

-
E 4 4 4 4 4 -

7 7 7 7 4
B 7 - 7

- - -

U o U o o O -M -

A A A A u
AN A

,
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TAh!E A.22 DATA TABLES FOR RLPok1 ABLE EVtJtTS FOR HIL.L.51t*E l-1975

MSIC'
NUMat's ACCESSION I.VFNT kt'Pl*1 PLANT Ct*PfiNtNT ARNOliNAL SIGNI FirANCE

hpMBill DATE liAll $161HS SYSTIM t4tilPHtN1 If 1 kUNFleT tt1 A10S ct*plisuN CAUSE CATtCE*Y COlGtI:NTS

99684 t/24/l974 8 WC H B OF D CB HYUROGEN
FXPl.OSitM IN
ACID DAT TANK
Detto
fullhttlRL

AO-l% 2 9 Mf.9 t/25/1975 1/10/1975 b CC 2 E R AD D N Fl es* * INDICATok
READlleC
btLRF.ASES DUE
To WELD CRACK
IN SLNSING
10 b t'

ao-75-4~ 93515 1/29/1975 t/31/1975 B LL NN.T F B LF D N SPURIOUS
OrERATitM OF

lNLIAY CAUSES '

TURBINE
STAltTUP

% Stt{titNCE TO
BttlN

Ao-7 5-5 101408 3/27/1975 4/01/1975 8 WF.hA V B AW.OD L M WIRINC ERPOR
CAUSt.S I1.tM H
OF S'

CONTANINATE W
INTO BOILt.k
SYS1tJt

N>-75-6 101708 3/30/1975 4/UB/1975 5 MA B OD.OK A C3 IN ADVLkTt34T
DlhCllARGE OF
RADIOACTIVE
LIQUID DilE To
reockstemt
EkkUK

.

An-75-7 102297 4/lb/1915 4/25/1975 h LE T.C P B LB D N OSCII.LATOR
BOAku Titil's
thvFR1tk 4. .

OrtRATION 2
's. .

Nw ? S- B 103148 5/2D/1915 5/29/1975 B IE MN.T. T .tl C L I , Bl. G N INCamit tCT **"" VALVL i
POSITIHH Pl.US
TtM LkATURE
StNSON EpkON
l' Air 5LS CAS
llT4it.F 1 RIP

AO-75-9 I D40t,tn 5/20/1975 1/11/1915 B CC tio B BP.BB D N SAFl.TY Ef.l l> F
VAI.VI' 1 AILS

,

To ItFSIT - No
CAUSE FollinD
( kl.ACIOR

j SitHTIM4h)
*/2M/le75 h 7 *E.i t A ET B.E N NO FlulD INAu- 7 5- 10 103074 5/21/1974 *

1Wo SNUB 3f t:5
DUE TO
I Hl'k 01't.R
A5SitthtY

f
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TABLE A.22 DATA TABLES Fuk kirotTABIE t.VLNTS fok HILLSTOME l-1975

NSIC COMPT *tJIT ABNORMAL SIGNIFICANCE
STATUS SYSTEM LyulPHENT INSTWUMlJIT STATUS C(WIDITIOIt CAUSE CATtLORY COPWFSTS

NUM tk ACCESStute I.vtMT BtroRT PLANT

NUMBER DA1 E D AT E

gl-
A0-15-24 108848 12/19/1915 12/23/8975 B CD F.T C BC C N

SWITCH OUT OF
POSIT ION
CAtist.S MSIV
C10Sr Dtl AY
TO Fall.

H
A

Ao-15-25 109191 12/17/1975 12/23/1975 B IB P C EN D h SLT POINT ADRitT IN
RfLAY

C A4 C.A N

Ar.- J S.26 lut4% 12/10/1975 t/07/1975 3 WA P
CAUStS
IM kGINCY
SLEVitt. WATER
PUHF 1 RIP

AO-75-27 109459 12/23/1975 t/07/1975 5 SF-8 H.T C Ett D N O T ,
,

PkESSUkE -.

SWi1CH .

-o

An-75-28 110912 12/28/1976 B CG JJ 5 AM D N thil.E IN 01.t'ANUP
Fil.1ER SilitM;E

TANK

|
* e * e
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* * , e

TAOLE A.22 DATA T AtlL E S F OH HLPOHT AUL E EVLHIS FtN MILLSTONE 4-8476

NSIC
HUMULH AC C ESS 80N IVENT Nt.s'OH T PLANT COMPONENI A ftNOR M AL $ $3 tot F BC ANC E

NUMtlE H DATE unTL 584105 SYSTLM EGutPMLHI INST fAf MRINT ST ATUS CuNDITION CAUSL (. A IL LOHV COMMtHTS

HO-73-2 488648 8/26/89F6 2/25/8976 tt SA F C AA D H VA C UUM
ttHLAKLH FAILS
DJE TU i t t' L U h ;

HUSHING OUI
G HOute*

HO-76-3 888658 2/40/89F6 J/09/89F6 19 HC H M.T C EH D as 9: T POINT
delft E ta
COhDE N SE R lot
WACUOM SulTCH

H 3- FF4 t il6 4 F 2/12/ISF6 3/05/8976 0 CE H t$ AR A.D 57 I SCL A T I O N
CONOthSE H

1200tM 9/28/1976 TUtsti F A5 LUGE4

DUE TO
COHHOS E ON
CR ACkl NG u

HO-72,-S 852863 2/82/8976 2/82/8976 D CH 00 M O Al D N f t' EDt A TE R
HLGULATEON
WALVES LOCK
DOE TO
DI APHH AG M
FAILUHE IN
ediGUL A TOR

*
.

L.
:. -

H O- F b- F 582308 2/t9/897t, 3/lb/8976 O CC NN M.T C EH D 4 f t4 S THUNC NT ~*'8

DH IF T CA USES
TUHHENE
**: L A V S T O
TH I P

EO-F6-8 0 st2309 3/08/t976 3/22/1976 8 EE hN .T C BC G SF.58 GAS TUHOgNE

GE NE H A TOR
GOWt H AOR OUT
U- ADJUSTMLHT
(RE ACTC44
S t U TDO we I

!

, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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T AtsLt' A.22 DATA T AHLES FUH HEP 0HT Att.E EVLHIS F(N NILI.SIONE t-8976

HSIC
Nuestit R ACCESS IDH EVENT btPOHT PLANI COMPONE NT A t*WDR M AL S IG NI F IC ANC E

NUseuC R DAIL DAIL SIA IUS SYSTEN E QUIPME NT INSi #AA ME N T ST ATUS CDHDI Til>N C AU SE CAILG0HV COMMENIS

HO-76-48 112162 3/09/8976 3/23/8976 u 22 GG C tt T. A U G N SIOC K
1AJPPRE SSOR

=
tum ON F LUID

EC-76-82 882380 3/ES/89F6 2/29/8976 H LE kNeT C DC D N' GAS TUR8tNE
GE NE H A TOR
INUPEHADLE
DUE TG
GOWERNOH
FAILuht kNILE
I SOL A T I ON
Ct1NDt N SE N
4A4 A V A I L A BL E

Pd'
F
Os

HO-F6-46 883548 4/22/89F6 S/04/t 976 e CD CC C AG D C FH I MAN Y
CUATAINMENT
I SOL AT E ON
v4LbES F AILT
O CLOSE DUL
10 INTENNAL
68ADihG

HO-76-I F 583540 4/2J/89F6 4/30/1976 8 Htt R D OG tt C3 EXCESS ST ACK
GA S HELE A SE *E

I*DUE TO F UE L
CLAD ;#

**
N RF OR AT B OSS

H O- 76-2 3 484643 S/28/8976 6/88/8976 ft CD N tl itU E N INCREASE th
CN LON IDE ICN
CONCENIHAi8Oh
IN L 6e tE NS t. R
HC IORN L EG

kO- 76-21 tibf25 6/23/t%F6 1/O*b/8 9 76 U IA Nei t1 EN D N SE T POINT
(W4 IF T IN

He f 5 SuhE
$Will 34

e , * *

,. .- ,,, . - . - - - . , , - -_-a
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IAleLL 4.22 DATA T40t ES FOH H E' I 4 f t. E EVEt4IS FD4 MILLSTONE t-1976

NSSC
NUe4HL H ACCESS $6N L VL94 T NEPHNI Pt. AN T CtM PONE NT A tNGHM AL S IGNIT IC ANC E

Nueouta OAIL DAll SI AIUS SYSTE M EQUIPHfNT $ NSi f4J ME N T SIATUS CONDITION C AsJ SE CAILGukY COMMLHIS ;

e

RO-7F2a 186269 F/ 8 4/ 89 Fc, F/30/1976 p IR C 00 C CA E N ISOLATION
COh0E NSE N
INDOAHO

,

SSCLATION
WALVE
IN OPEN Afs t E
D00 TG
EWLV!OUS F IM
FOH LEAK

4

ku-76-2 9 SteF80 8/10/1976 t/24/8976 ts EC bh T C EA.BF B. SeetF GAS Tukelhs
GL hE H A TOk
THIPE GUI [N
INCOhHLCT AC,

FLED

W
*~.,

sub 76- 30 187678 8/11/1976 9/M/1976 5 EE NN,T C BF t) N CAS 10HBINE
CEN ER A10 k [
TklPS ON
OVERSPEED -
SPEED SWITCil

J F AUI.TY

ku-76-18 187679 8/11/1976 9/9/1976 D IA 1. c g il D N SET PolNT
DWIFT IN
I Ni'ENNEDI ATE
BANGE ,

HONITokS , ;g
.

,

. ',

!
)
'

N O-75--3 2 835F94 9/2S/1976 8C/ou/8976 u SF-u PP tl AW G 1 PACING LE Ak
IN LPCI
TE S T AtSLE
06 L C e( VA LV E $

'

t

HO-14-3 3 B20533 L O/ 28/ t % Ft> 8 8 /2.1/B 9 76 C His R C AD D 1 Nf tlT kON SOURCE i
ROD BkOKEN

I

,

,

, - - _ - . - . __
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IAHLL 4.22 DATA T4tlLE S t OM N E6*(s4 T A tte E EV t N I S F ON M ILL5 f t#4E 8-ISF6

NSEC
humufH ACC E5510N f VL H T 64 Paked i Pt. A N I C(M 6M ANE hi A HNO6d M A4. $ IG N E f IC ANC E

huMutH DATE D AIE SI A lu% SYSIL M L OUIPME NT INS T 6eJ ML NI STATUS CONDlilON C4usti CAILGOHF COMMENTS
{ ..

,
-

! l

J 20-76-34 120436 !)/12/1976 11/J4/4976 C it B I C OJ,0K A.H S8 INADVERTENT
CRITICAL.lTY
U tl E 10
Ol'L R ATok
L N ilse k
DilN I Ne;

S 8til i tsuk N
HANCIN
Y t.S T

It o- 7 6 - 15 120272 I I / v / t v 7 e. 12/l/1976 C CC UT C Lil D N SICI PolNT e
*D N 1 t'T

OF STEAM
TUNNLI.
T LHP6 k ATtikt.
S W I I C ll

50-Fb-3t, 420228 $$/22/1976 58/27/8976 C SF-O Z C ADeAV tt 4 hl L D JOBNT
LL AK 8 h NE a0 i

M* H A T Sf$iEM
puE TO SINESS
COkHOSION

L: ~ .
deu-76 .3F 12 0e> FO 12/0F/l%FL 82/30/l%F6 H 84 Met C EH D 1 1ET POINT 3.

Are

DN I F i IN ". I
os v a t - -- I
H4 E 550kE
SuITCHLS

go-76-18 120b69 12/18/1976 12/10/1976 8 5 11 - 5 It . T C EH D N SET POINT
DklFT OF

*
CONTAINMENT
SPRAY PkESSURE
SWITCHES

. . . .
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1

0

f allLE 4.22 DATA TABLESFON NEPIA4 T A tiL E LVLieTS F0H M ILt.S T ONE t-89F6

NSIC
NuMDLH ACCES$50N EVENT HEPuHT Pt. AN T COMPONENI A ftNON M AL S IGNI F IC ANC E

NtMobE R DATE DAIE ST A TUS SYSTEM ECuiPMENT INST RJ MC NT STAIUS CONDITION C AU SE C A TE (AWY COMMENTS

- - -

_ _ _ __

hu- Ft,-4 2 424034 12/ t F/ R S F6 8/84/49FF U C E- 00 T C Bil E I G 4 lsuLATION
CtJf 4DL N*L H
Sit;Aw SUPPLY

. W
V

* @

HO-74-4 3 825035 82/88/89F6 t /8 4/19 F F U CE CO T C 00,El G 4 I SOL A T ION
CONDEh5EH
CUADE NSA TE
HE1OHN V At_ bE
THb oasE Sing tr og

Mi M At tilhe tLO

hu-16-4 4 424034, 8 2/ t e/ 49 Fe, t/84/89FF U CG CG eX C AH,UA G H 5H Off0L/if

.OK EHhOH CAUSLS
,

- UVEHLCAD OF
se s T LH (#4
V4LVC

* ..
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IAULE A.22 DATA T 4 TILES FOR HLPCHIAtLE EVLHIS F(E M ILt.S TON E l-89FF

NSIC CgJM64)NE NT A t1NON M AL S IG NI F IC At4C E

NUMOLH ACCESSION LVLNi RtPOH1 PLANT

NUMBt H DATE DATE ST ATUS SYSIEM E QU IPME NT INSTHUMENT STA105
CONDITION C AU SE CAILGUHY COMMENTS

H0-77-3 122206 t/08/89FF 2/07/19FF H t$u AAe5 N D EA B C4 001 4 STACK
GA S MCNB 1095
INLPEHAHLE
DUE 80 ULOtN
F U St. IN PO tE h
EUPPLY

HO-FF-J 822tF4 t/L2/89FF 2/80/49FF U 14 Met C EH D N SE T POINI
DHIFT IN
DHYmELL
PnESSunE
Sw! TCH e .

Lit
O

.

HO-F F-4 422636 8/25/L9FF 2/23/1977 O SA OQeMM S AOeBB G N DR V WE LL VEkT
UVPASS V ALbE
FAILS TO
CL CSE DUE 10
GR S T IN AlH
WEHAT0H LINE

C#

HO-FF-5 522837 t/26/B9FF 2/24/89FF t) CU M D 00 G *4 HI Get COOL AkT
Cut.OuC 18 vi if
OUE TO , . . ,

INFRG5'ER 4
AlhSBNG OF
HE S t N IN
DE M B Nt HA L I JE 5
If4E ACI(A4
SiU100 mie l

A OF 1 't I MPE ND ING

H U- F F-f, 4 228 3tl B/28/89FF 2/2ts/t 9F F is CE P $10HM
CONDlilONS
HAL15
M4 I NTE NA NC E
(W ISOLAilCN
Cu#4hE NSE R

* e * 8
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. . e ,

T 4 tile Ae22 DATA IntlLE S F ON HEP 004T A LE.L EVENTb F D4 MILLSIONE l-89FF

NSIC
, NUNHER AC C ES S IUN LVfMT 54EPOH I PLANT COM PHP4L NT ADNOHMAL S IG NE f IC AtaC t'

NUMHLH DATE D Alf STATUS SY FTE M EQUIPW NT |N9f falMi FAT * * A T U". (OND E T 50'4 C Au 'd f A II (DI'Y CilMMfh1S

- -- __ .---.n -- . _
--- --

r .

HO-FF-F 8 22A 2 9 2/OS/39FF 3/08/897F 8 EL Y el eN L O A. A feAV D N DIESLL
GL P.E 14 A TO H

It4LPt H 4flLE
DOE TG F UL E j
(15 4. LFAK -
CH ACFED
NE 5'PL t-

pg.FF-8 122tJ9 2/08/19F7 2/J et/t 9 F F o CE N A i:u O N t19 648 Cit. tJR $ D L

Cuf4CEN154 AT 10h
lie BEULAIl[N
COhDE N LE N p

La
H

HO-FF-9 823022 2/tt/19FF J/83/89FF ts I4 tel C EH D 4 SL I POINT
tan IF I $ f4

kCAC16k W A IL H
8 E VE L SWtf(H

HO-F F-t o 523023 2/14/8977 J/88/1977 u 8A B0 Mei C FH D M ET POINT
OH IF i IN
DN V bE LL

*

fH E S$Us<C .v" s
tw I IClt .G

e..
. /a

.. g

NO-FF-ti 129462 2/BA/89FF 3/84/8977 8 CC MeV C EH D N LE T POINI
(44 I F T IN M AI k
SILAM LI NE
SH F 55UHE
tW8ICH

I

84 0- F F-8 2 82302A 2/85/19FF J/tA/B977 0 HC h met C EH D N SE T POINT
DH I F T IN

CONDE N 5L H
V A L UUM S h l IC H



_ - _ - _ _ - - _ _ _ _ _ _ . - - - - . . . _ _ - - ._. - -

T AtsLE 4.22 DATA T AHL ES 0-OH HEPOHiAOLE EVENTS FLH M ILt.S ION E 4-89FF

HSBC
NueeHIH ACCESSION EVENT HEPOki PLANT COMPONENT ABNOHMAL S ISNf F IC ANCE

NUMOEH DATE DATE SI Aius SYSIEM EQulPMENT INST HJ osENT SIAIUS CONDITION C AU SE CA TE GOHV COMMENTS,

-

Ro-77-13 124872 1/18/1977 3/30/1977 B S IP- B C BV A N 1.uW CON-
CENTRAlION
IN STANDBY
8.synso
Cu NT H ol.
SYSTEH 1)D E To
1.uW i t.H P IN
SI'ukAGE TANK

6-*

EO-77-14 125214 5/O'.v a w e e t/1F/49FF a IA Mel C EH D N tE T POINT (n
NDH IF T IN

(4E AC ICH LOh
H4 E $ 5UNE
51AH1
PE E MI SSI VE
SWliCH

HO-FF-15 825377 S/44/3977 6/0F/tSFF 0 SH-D S 11 EH.0A D 4 ST ANDfiY GAS
TH L A iMLN T
SYSTEM
CthCUti HA5 ,
Ut. C h 5 F U SE

'.
* .i

e

HO-FF-86 525'294 t,/ 4 4 / 4 9 F F t/2F/89FF 0 CD 2 A AW D 4 8. E A K IN
HEClf40ULATION
LOEP OkA |H -
( A L'sf UNPNCwk

4483-7 F- 8 F I e ct *d t' t>/tF/89FF 6/tF/89FF 11 (( OC C AV O N S A f t ly/at t It p

% A L Vt. WLNE
-NO CAUSE
ENOWN

.

I O g

_- - -_



- . _ _ _ . _ _ . _

* * . .

.

I A D& t. A.22 DATA T AULES FUH HLPOHT Atm.E EVLNis e ud M ILL S TON E t-t9FF

NS$C
NUMUER ACCESSIOte t. VENT Ht'e*HH T PLANT COMPONENI ADNONMAL S IGNI F IC ANC E

NUMttEH DATE DAIE ST A TUS SYSTEM EQUIPMENT INSINOMENT Status 00:40 5 3 8 0N C AU SC C A TE GuHy (esMMLNIS

AF p n ga r g gy ju gg gg p

HO-FF-lo 526008 6/le/69FF F/Ot/t9FF u CC C C ,1 , VA L VE fE. A l
RE AK AGE DUE
TO F IL TE R
f'AILUHL

80-77-19 126489 6/15/1977 7/15/1977 8 CE li M.T C Ell D N SET l'OINT
DI:1?T l it

(Syl.AT!QN
C O N D r.!1" E R

gtg ION F RE SS

HO-FF-20 143504 F/84/t977 F/2 6 /l 9 F F u 80 DD C AC D N COGLING FAk
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IN Its0 NA86
STEAM LINES

i w
| LEE-te-39 464478 84/04/1980 t 8/20 st 500 C CC Y C AO D N CO h0EN SE R
l. Nu22LE WELD

CH t CES DUE TC
S iht: 55

CORHOSION

t
L.

!

,

Le
.

6
,

k

n

9

*
1

. . _ . . -- .. - -



.
_ _ . ._. - . - . . _- . _ _ , ._ _ . . - __ - - _ . _ _ _ _ . _ . ._ -

T4ptE (. 22 DAT4 TcCEES FOH HEPOHT CtLE EVENTS F0H (2 ILLC TONE l-1988

t4 SIC COMPONENT ABNORMAL S IG NI F IC ANC E

MusetsE H DATE Dait ST ATUS SYSTEM E QU IPME NT INSIHUMENT ST ATUS
CONDI T ION C AU SE CA IEGOHV COMME NTS

pause 8EH ACCESSIDN EVENT HLeuM1 PLAMI

C M D 08 A L

LCD-CI- O n 864391 2/09/8964 2/23/4988 C y.e 2 pgP E
tIS CHACKED
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..

LC3-C L-02 4654e4 4/03/49et 4/20/4908 C EE MobN P 04 8 SF PO TENTI AL
SI NGLE
FAILUHE IN
EMt H GE NC Y
PohEH SYSTEM

e DC G Ce TuO

L E R-8 4-03 866144 4/19/1988 S/03/t904 S SD CO CONTAINMENT
IN S1HUME NT

! ISOLATION
WALVES WEHE
CLCSED

.

.

^=,,8- - = c4
.A,,

.,,8,49 4 5/o5/49 8 D F .. _
LCo_. . . . OCCupHED wtf h N

O
THE HE AC TON
N40 10 S E
tsLCWN 00DN
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l le4huALLY
|
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LCO-S t-005 866575 4/05/8988 e/4F/t9el C IA S e EJ D N HIGN COONT
HA TE Oh TwC
STAHiUP HAkGg
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~

L E3-S t- OS 445924 4/07/8984 4/J O/8 98 8 C IS Def C EN D N SE T POI N T
DHIFT IN ftO;

I
STEAM TUNN E t,
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I

i e
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OH8FT IN
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tsu I LO E NG
HADE ATION
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TABLE A.22 DATA TABLES FOR NEPORT A8LE EVENTS FON MILLSTONE t-4968

MSIC
NuesSE R ACCES S ION EVE NT NEPONT PLANT COM PUNE NT ABNOR MAL S IGNE F ICANC E

pas amaM R DATE DAlt ST A TUS SYSTE M EOUIPMENT INST RJ eetiNT STATUS CONDI T ION C AU SE C A itiGONY COMMENTS

LC se-e t- 08 168485 4/2F/8984 e/04/4984 D EE h C SFe4T D N DIESEL
GEI4EH450R

: TH IPS ON HIGH
CR AhkC ASE
fH E 55UNE Dt2
TO WACUUM
E1H E A K

W
LED-8 4- 09 466632 S/18/4988 6/08/4981 O 84 N C EH D N E T POIN T

DHIFT IN M Al b
STEAM LI NE
HADIAT80N
MONETOH
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l THRE E ttH E A st
DE TEC T ION
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SulTCHES

L ES-S t-O 4 E 16 Tote S/24#4688 T/02/8984 0 erE 8 80 0 03 HI GH C0B AL T
'AND SI LVEH

AC T I wt TV Ik
OY S TERS

L ED-8 8- 12 464839 6/03/49et T/03/8983 0 CE P C EH D N SE T POINT
DHIFT IN

ISOLATION
COhDEN SE N
TI ME DLL AY
GELAY
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MSEC CDe*capseENT ASNORMAL S tGNI F SCANC E'
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TABLE 4.22 DATA T ABLES FOR REPORTA8LE EVENTS F184 MILLSTONE $~4633
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TABI.E A.22 IJATA TAbLt.S FOR BLPokTABLE EVthTS FOR MILI. STONE l-1983

NSIC
NUh&LR ACCESh!ON EVENT kEPORT FLANT COMP (MIENT ABhokMAL SICNIFICANCE

hDHBER DATE DA1E STATUS bYSTt)I Equ!Pht*T INSTRUMLET STATUS CONDIT!Ott CAUSE CATEGORY COHHtJITS

r

!

!

LER-83-30 1877th 8/16/1983 12/13/1983 B SA.CC 00 B AU,0A D N MAIN STEAM
DEAIN VALVE'

IS DECLARED
INOPERAhlf.

a DUE 70 STEM
FACKING LEAK

Lha-s3-31 la7719. 11/04/1983 12/13/19a3 m km,lD N.T a Ac.oA D Cs I CnANNEL OF
APRM IS
DECI.ARLIJ
INOPERABLE
DUE Tu A
FAILtB SWITCM

"

lek-s3-32 187930 11/25/1983 1/04/1984 s Cs,SA DD.FF h AA,AU D N aEACTom
C(LLANT LEAK
RATE EXCLib$
l.IMIT DUE TO
A FAILtB SkAL
Oh
BECIRCULATIOti
FUHF

t-a

LLE-83-33 187931 11/26/1983 1/04/1984 D Sil-D V F S AL.BD E N I TRAIN OF @'

STANDBY CAS
TREATMINT IS
DELI.ARED
INot'LkABI E
DUE TO LOOSE
SCREW

LER-53-34 188117 I2/05/1983 t/10/1984 h Eb o,LL 3 AT,AL,0A C ll RESLkVE
STATION
SLRVICE
TRANSFOkMER
HAS OIL l.EAK
DUE To LOOSE
BOLTS

LEE-83-35 188118 12/09/1983 1/10/1984 5 LB D.LL E Aq,0A D M kESERVE '*
STATION
SEkVICE
TRANSFORMER
t!AS SALT
CONTAMINATIUti
OF SUSHINGS

,

.

p

9
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TAutE A 22 DATA TABLES FUH e JHT 411. E EV LN T S i- OH MILLSTONE l-8924

N54C
NUMuLH aCCE5580N LVENT NfPOHI PLANT COMPONENT A bHON M AL SIGNIFIC#NCE

NUMuEH DATE DAlt ST ATUS SYSTEM EQUIPMENT INSTHOMENT ST ATUS CONDI TION C AU SE CATEGOHY COMME NTS

LES-84-3 190282 2/13/lso4 J/46/t984 0 UA N H OD N GA M4 A SC AN OF
e 2 0 f 510H 5

5HGuS HIGH
LL 4L LS OF

'

AG-840M

Lgg.-64-b 489b94 4/44/8984 5/0s/3904 C CD 00 C AT D N COMBINED LEAN
HA TE GF
MSI V'S I 5
HIGHEH THAh
MA X I WUM
ALLOhED FOR !

SI NG LE MSIV e

L L E-84- b B59650 4/18/8964 5/22/898$ C 30 C D EF G N HE ACTOR SCEAM
DUE TO
ELECTAGNEC
NOISE SPIKE
CAUSEO BY
MA I N IL NA NC E fg

AC T ! VI T I ES g |

LEH-84-F 498540 4/09/4984 5/86/t984 h BA N e 00 N HOUT8NE GAwMA h
SCAN 5HOh5 *

'

HIGH LEVEL OF
CO-60 IN
AOUA TIC FLCH A ,

!LEN-84-0 490244 4/27/8904 5/30/4wo4 C 5F-0, 2 C AO E g4 3 DELOS HAWI'

INTERGHANULAH
S THE SS
COR A CSIO N

CHACKING ,

L E E-E4- 9 590245 4/25/8904 5/30/8964 C 22 GG c 0 N HYDH AULI C
SNUDDEN FAILS ,

'OLEED HATE
TE h5I ON AND
CO MPHE SS I Ok
IEST=

., , * *

___ . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ . - _ _ _ - -_
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T 4 tiL E A 22 D ATA TAtlLES FOH f 'HTAHLE EVENTS FOH M IL LS TONE 8-19E4

HSIC
NUMBEH ACCESSION EVENT pt~POH T PLANT COMPONFNT AHNORMAL S IGNI F IC ANC E

NUMBER DATE DAIE STATUS SYSTEM E OU IPME NT INST HU ME N T ST ATUS CONDI T I ON C AU SE C4 TEGONY COMMENTS

.

LEE-84- 4 8 190466 5/27/4984 F/ 03 /19 P4 O ADePA T C 00.uk C8 2 F 8 HE
UK DE TEC TOR

STRIkGS IN
COhDEN*E R t' A Y

FAIL DUE TC
LOh
SUPERVISOHV
AI N PRESSubE

LEH-84-12 190646 6/84/t984 F/20/1984 D CC FF.OO C age t)4 G C7 LE T POINT
OH DHIFT CAUSES

3 SAFETY
HELIEF V AL VES
TO Fall TO
CPEN

H
00
tri

LEN-84-14 8 909 F 8 7/09/1984 E/OT/1984 0 CE H,x oo KT C BAeBC G C7 I SOL A TIO N
VALVE FOR
ISCLATION
CONDE NSE H
F AILS CLOSED
DOE TO LIPIT
SWITCH

LEE-84-17 498288 8/02/1984 8/29/1984 0 CBet A CD D AU G N bEACTOH SHLT
00hN Dtf 70
LE A K Ih STCP
VALVE UN
Nt.C I HC UL A T 10h
HI SE H

L E E-84- 18 491540 8/03/4964 9/80/4984 O CE F .H,x Kei C BAe0C G CF ESOLATION
CC BY VALVE FOR

ISOLATION
CONDE N SE H
F AILS CLOSED
- SECOto

FAILURE IN
ONE MONTH

__
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Table B.16. Plant status , component status,
and cause of reportable events

.

J

Component Cause of reportable
Code Plant status

status even t'-

A Construction Maintenance Administrative error
and repair

B Operation Operation Design error

C Refueling Testing Fabrication error -

D Shutdown Inherent error

E Installation error ,

F Lightning

G Maintenance error

M Operation error

I Weather

4
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1

e

; Table B.17. Systems involved with reportable event
t

|

System Code

Reactor ~

RX

j Reactor vessel internals RA
i Reactivity control systems RB

Reactor core RC

Reactor coolant and connected systems CX
'' Reactor vessels and appurtenances CA

Coolant recirculation systems and controls CB
Main steam systems and controls CC;

'
Main steam isolation systems and controls CD

*

Reactor core isolation cooling systems and controls CE
Residual heat removal systems and controls CF
Reactor coolant cleanup systems and controls CG

,

! Feedwater systems and controls CH
' Reactor coolant ' pressure boundary leakage detection systems CI
Other coolant subsystems and their controls CJ

{ Engineered safety features SX

Reactor containment systems SA
Containment heat removal systems and controls SB
Contain=ent air purification and cleanup systems and controls SC
Containaent isolation systems and controls SD
Containment combustible _ control systems and controls SE
Emergency core cooling systems and controls SF

Core reflooding SF-A
Low-pressure safety injection system and controls SF-B<

; High-pressure safety injection system and controls SF-C
'

Core spray system and controls SF-D
Control room habitability systems and controls SG
Other engineered safety feature systems and their controls SH

Containment purge system and controls
. SH-A,

Containment spray _ system and controls SH-B
'

Auxiliary feedwater system and controls SH-C
Standby gas treatment systems and controls SH-D,

Instru=entation and controls IX

Reactor trip systems IA
*

' Engineered safety feature instrument systems I3
Systems required for safe shutdown IC

|- Safety-related display instrumentation ID
Other instrument systems required for safety IE
Other instrument systems not required for safety IF

!
!

f

i
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* Table B.13. Equipment and instruments involved
in reportable events

Code Code

Equipment

A Accumulator W Internal combustion engine

; B Air drier X Motor
C Battery and charger Y Nozzle
D Bearing Z Pipe and pipe fitting

*

E Blower and dampers AA Power supply
F ' Breaker BB Pressure vessel
G Cables and connectors CC Pressurizer
H Condenser . DD Pump >'

I Control rod EE Recombiner <

J Control rod drive FF Seal
K Cooling tower GG Shock absorber
L Crane HH Solenoid

1

M Demineralizar II Steam generator
N Diesel generator JJ Storage container

; O Fastener KK Support structure
P Filter / screen LL Transformer
Q Flange MM Tubing
R Fuel element NN Turbine
S Fuse 00 Valve
T Generator PP Valve, check
U Heat exchanger Q Valve operator
V Heater Q Valve operator

.

Instrumentation

A Alarm L Power range instrument'

; B Amplifier M Pressure sensor
: C Electronic functior, unit N Radiation monitor

D Failed fuel detection instrument 0 Recorder
; E Flow sensor P Relay

F In-core instrument Q Seismic instrument
G Indicator R Solid state device

'

H Intermediate range instrument S Start-up range instrument *

I Level sensor T Switch
J Meteorological instrument U Temperature sensor

,

| K Position instrument _,
;

'
!

!

!

!
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Table B.19. Abnormal conditions of reportable events

Mechanical

AA Normal wear / aging /end of life: expected effect of normal usage
AB Excessive wear / clearance: component (especially a' moving component)

experiences excessive wear or too much clearance or gap exists
because of overuse, lack of lubrication

AC Deterioration / damage: component is no longer at an acceptable level
of quality (e.g., high temperature causes rubber seals to chemically
break down or deteriorace, insulation breaks down)

' AD Break / shear: -structural component physically breaks apart (not when
something " breaks down")

AE Warp / bend / deformation: shape of component is physically distorted
AF Collapse: tank or compartment has an external pressure exerted thats

results in deformation;

AG Seize / bind / jam: component has inhibited movement caused by crud,
foreign material, mechanical bonding, another component

AH Excessive mechanical loads: mechanical load exceeds design limits

AI Mechanical fatigue: failure due to repeated stress

! AJ 1mpact: the result of the force of one object striking another
'

AK Improper lubrication: insufficient or incorrect lubrication
AL Missing / loose: component is missing from its proper place or is;

; loose or has undesired free movement
AM Wrong part: incorrect component installed in a piece of equipment'

AN Wrong material: incorrect material used during fabrication or

installation
A0 Weld-related failure: failure caused by defective weld or located

in the heat-af fected zone
AP Vibration other than flow induced: vibration from any cause other

than fluid flow
,

| AQ Crud buildup: buildup of foreign material such as dust, sticks,
trash (not corrosion or boron precipitation)

AR Corrosion / oxidation: unanticipated attack
AS Dropped: component is dropped (includes control rod that is

" dropped" into core)t

AT Leak, internal, within system: leak from one part of a system to
another part of the sa=e system

AU Leak, internal, between systems : leak from one system.co a
' different system

AV Crack: defect in a component does not result in a leak through the
wall,

r AW Leak, external: defect in a component results in a leak from the
system that is contained in an onsite building

AX Leak to environment: leak not resulting from a cracked or broken
component

AY Was opened / transfers open: component is/was opened by error or
spuriously opens

,

AZ Was closed / transferred closed: component is/was wrongly closed by.

error or spuriously closes
,

,

e

=
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Table B.19 (continued)

BT Low level / volume: lower than normal or desired level or volume
exists in a component (not for instrument misindication)

3U Abnormal concentration /pH: an abnormal (either high or low)
concentration of a chemical or reagent exists in a fluid system or

an abnormal pH exists (does not include abnormal boron
concentration)

BV Abnormal boron concentration: process system control rod has an
abnormal boron concentration from burnup, dilution, or overaddition

SW Overspeed: speed in ecess of design limits e

3X Cladding failure: cladding of a component fails (e.g., the cladding
of a fuel pellet is breached, and radioactive fuel leaks out)

,

SY Burning / smoking: component is on fire or smoking .,

BZ Engaged: component engages or meshes (this is not to be used when a
component binds or b6comes stuck or jammed)

CA Disengaged / uncoupled: component disengages, loses required
~

f riction, or is no longer meshed (as in gears), for example, the
clutch on the motor disengages from the shaf t (this should not be
used for dropped control rods)

Electric /instrucents
EA Excessive electrical loads: electrical loads exceed design rating
E3 Overvoltage/ undercurrent: component failure produces an

overvoltage/ undercurrent condition other than open circuits
EC Undervoltage/overcurrent: component f ailure produces an

undervoltage/overcurrent condition other than shorts
ED Short circuit / arcing / low impedance: electrical component shorts or

arcs in the circuit or has a low impedance including shorts to
ground

EE Open circuit /high impedance / bad electrical contact: electrical
component has a structural break, or electrical contacts fail to
contact and fail to pass the desired current

EF Erratic operation: component (especially electrical or instrument)
behaves erratically or inconsistently (if an instrument produces a
bad but constant signal, use "EG", if an instrument produces an
inconsistent signal use "EF")

EG Erroneous /no signal: electrical component or instrument produces an
erroneous signal or gives no signal at all (not for out-of-

*
calibration error)

EH Drift: a change in a setting caused by aging or change of physical
characteristics (does not include per,sonnel errors or a physical
shift of a component) 1

EI Out of calibration: :omponent (particularly instruments) become out
of adjustment or calibration (does not include drift)

EJ Electromagnetic interference: abnormal indication or action
resulting from unanticipated electromagnetic field

EK Instrument snubbing: dampening of pulsating signals to an
instrument

,

t

_
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Table B.19 (continued)

Hydraulic

RA High flow: higher than normal or desired flow exists in a
component / system (does not include instrument misindication) (see
code EG)

HB Low flow: lower than normal or desired flow exists in a_

component / system (does not include instrument misindication)
HC No flow or impulse: fluid flowing through a pipe, filter, orifice,

or trench or the fluid in an impulse line (e.g., instrument sensing
,

line) is blocked completely or decreased due. co some foreign
material, crud, closed (either partially or completely) valve or
damper, or insufficient flow area

'-
KD Flow induced vibration
HE Cavitation
RF Erosion
HG Vortex formation
HH Water hammer
HI Pressure pulse / surge
RJ Air / steam binding
HK Loss of pump section
RL Boron precipitation

Other
OA Declared inoperable: component or system is declared inoperable as

required by Technical Specifications but may be capable of partially
or completely performing its desired duties when requested (a
component / system that is comoletely failed should not use this code)

OB Flux anomaly: flux characteristics of the reactor core are not as
required or desired (e.g., flux spike due to xenon burnout)

OC Test not perfo rmed: operator or test personnel fails to perform a
required test within the required period

OD Radioactivity contamination: component, system, or area becomes
more radioactive than desired or expected

OE Temporary modification: an installation intended for short term use
(usually this is for maintenance or modification of installed
equipment)

0F Environmental anonsly
OG Airborne release,

OH Waterborne release
OI Operator communication
OJ Operator incorrect action

f OK Procedure or record error

.
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Table B.19 (continued)

BA Fails to open: component is in the closed state and fails to open
on demand (e.g., the circ 2it breaker " fails to open" when an
overcurrent occurs)

BB Fails to close: component is in the open state and fails to close
on demand

BC Malposition or maladjustment: component is out of desired position
(e.g., normally open valve is closed) or adjusted improperly (not
for instrument drift or out of calibration)

BD Failure to start / turn on: component fails to start on demand a

BE Stopped / failed to continue to run: component fails to continue

running when it has previously started
BF Tripped: component automatically trips on or off (desired or ,

undesired) (e.g., the turbine tripped because of overspeed, the
circuit breaker tripped because of overspeed, or the circuit breaker
tripped because of overload)

BG Deenergized/ power removed: component on system loses its driving
potential but not necessarily electrical power,[e.g., (1) a fuse
blows and there is no power to a sensor, and the sensor is
deenergized; (2) a valve closes off the steam supply to a turbine,
and the turbine has no driving power]

BH Energized / power applied: component or system gains its driving
potential but not necessarily electrical power (e.g., valve is
opened allowing steam to turn a turbine)

BI Unacceptable response time: component does not respond to a demand
within a desired time frame but does not otherwise fail (e.g., a

diesel generator fails to come to full speed within the time
constraint)

BJ Migh pressure: higher than normal or desired pressure exists in a
component or system (does not include instrument misindications)

BK Low pressure: lower than normal or desired pressure exists in a
component or system (does 'not include instrument misindication)

BL High temperature: component experiences a higher than normal or
i

desired temperature
i BM Low temperature: component (or system) experiences a lower than

normal or desired temperature
! BN Freezing: fluid medium (e.g., water) freezes in or on a component

'
B0 Excessive thermal cycling: frequent changes in temperature that

'

could result in'cetal fatigue or cracking
! BP Unacceptable heatup/cooldown rate: heacup or cooldown rate exceeds
'

limits i

BQ Thermal transient: system experiences an undesired or unstable
thermal transient or thermal change -

BR Excessive number of prossure cycles: system experiences an
undesired number of;significant pressure changes (e.g., pressure
pulses as from a positive displacement pump);

BS High level / volume: higher than normal or desired level or volume'

! exists (actual or potential) in a component , such as tank or sump,
or area, such as aux 111ary building (not for instrumenti

misindication)

i

i

|
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B.20. Reportable event criteria - significants

, f,***3 #7 Event description

St Two or more f ailures occur in redundant systems during the
same event

S2 Two or more failures due to a common cause occur during the
same event

S3 Three or more failuresoccur during the same event

i S4 Component failures occur that would have easily escaped
detection by testing or examination

SS An event proceeds in a way significantly different from what
would be expecteds

S6 An event or operating condition occurs that is not enveloped
by the plant design bases

S7 An event occurs that could have been a greater threat to
plant safety with (1) different plant conditions, (2) the
advent of another credible occurrence, or (3) a different

progression of occurrences
S8 Administrative, procedural, or operational errors are

committed that resulted from a fundamental misunderstanding
of plant performance or safety requirements

S9 Other (explain)

$
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Table B.21. ' Reportable event criteria - conditionally significant

Category of
conditional Event description

'

significance

C1 A single failure occurs in a nonredundant system

C2 Two apparently unrelated failures occur during the same
event

C3 A problem results in an of fsite radiation release or
exposure to personnel i

C4 A design or manufacturing deficiency is identified as the
cause of a failure or potential failure

C5 An problem results in a long outage or major equipment i

damage
C6 An engineering safety feature actuation occurs during an

event
C7 A particular occurrence is recognized as having a

significant recurrence rate
,

C8 Other (explain)

,

i
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