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ABSTRACi
,

Recently concerns dealing with the possibility that certain accidents -

or transients could be n:ade more seserc by cor. trol system failures or
malfunctions have been raised. These concerns have been documented under

Unresolved Safety Issue (USI) A-47, Safety Implications of Control
Systems. This EG&G Idaho, Inc. , report represents the first phase of a
detailed study being performed to evaluate the effects of control system
failures on anticipated transients and accidents. This first phase

consists of the Failure Mode and Effects Analysis (FMEA) for the
H. 3. Robinson other transients.

The FMEA has been performed on all the major control grade systems

ide1tified in the H. B. Robinson Final Safety Analysis Reoort (FSAR). This
repart also contains the postulated transient scenarios for the systems

,

that have been selected for further in-depth reviews and the justification ,

'

rep 3rt ior those systems selected as not being capable of creating or
contributing to these transients.
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SUMMARY.

**

The purpose of this study was to determine which system or systems at.

commercial Pressurized Water Reactor (PWR) units could cause or contribute
to any other transients. The other events of concern are those transients
and accidents that have been analyzed in the Final Safety Analysis Report
(FSAR) with the exception of the steam generator overfill and reactor
coolant system overcooling transients and accidents.

A study of the Nuclear Power Experiences and Licensee Event Reports
for the years of 1950 to 1982 was performed in an attempt to identify all
other events that have actually occurred. An independent nonmechanistic
Failure Mode and Effects Analysis (FMEA) was performed on the major control
systems utilized at PWRs to determine which cystem failuras or normal
operations could result in any of the other events.

.

The results of these reviews have indicated a need to perform in-depth
*

detailed reviews of 37 of the 54 major control systems to determine the
tatal extent to which they can cause or contribute to any of the other
events. The postulated basic scenarios of system failures or operations
are included in this report to better define why a system has been selected
for the in-depth reviews. The in-depth reviews will determine which
systems will require computer modeling and the specific event scenarios of
concern and will be docunented in a later report.
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FOREWORD

This report is supplied as part of the " Safety Implications of Control ,

System Failures A-47" study being conducted for the U.S. Nuclear Regulatory
Commission, Office of Nuclear Reactor Regu ation, Division of Safety
Technology by ES&G Idaho, Inc. , NRC Licensing Support Section, Special
Projects Group.

The U.S. Nuclear Regulatory Commission funded the work under the
authorization B&R 20-19-50-51-5, FIN No. A6477.
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WESTINGHOUSE 3-LOOP OTHER TRANSIENTS FAILURE MODE AND

EFFECTS ANALYSIS AND REJECTED SYSTEMS JUSTIFICATION REPORT
~

'
.

l. INTRODUCTION

.

EG&G Idaho, Inc., is technically supporting the Nuclear Regulatory
Commission in their efforts to resolve the g9neric issue on the Safety
Implications of Control System Failures A-47. The concern of the A-47
study is to determine if any accidents or transients can be initiated or

made more severe than previously analyzed as a result of control system
failures or malfunctions. This report addresses the analysis performed to
determine if nonmechanistic system failures have the potential to cause or

contribute to the severity of any other transients. By use of a Failure

Mode and Effects Analysis (FMEA) and postulated scenarios, the systems are
processed and placed in a further review status or rejected from further

review. Systems identified as requiring further review will be subjected
to a detailea study to determine if any mechanistic failure potential

,

exists to cause the undesired failure. These systems will be evaluated and
if necessary will be computer modeled. Transients of significant conce n

U
will be analyzed and the results evaluated to provide recommendations far
the resolution of Unresolved Safety Issue (USI) A-47, Safety Implicatio1s
of Control System Failures.

2. METHOD OF ANALYSIS

A Failure Mode and Effects Analysis was perft-med to determine which
systems would require more detailed analysis.

The FMEA is a qualitative analysis which identifies possible
nontechanistic system failure modes and postulates tne effect of the
failures on plant performance relating to the transients of concern; tha

~ FME4 tables are contained in Appendix B.

.

.
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3. ASSUMPTIONS

The following :riteria were established to identify potential problems ,'
with system failures or operation that result in transients that are mo e
severe than those previously analyzed in the H. B. Robinson Final Safety -

Analysis Repart. For the preliminary portion of this study, these criteria
have been simplified to include any failures or operations that are
associable to these criteria to ensure all systems of concern are
identified. In a later phase of this study, the systems identified during
this phase will be computer modeled, the transient scenarios of concern
analyzed and the results documented in a final report.

A complete listing of the A-47 selection criteria is included as

Appendix A for correlation with Appendix B.

1. Any control grade system or component failure, either initiating
or aggravating, which results in an undesired increase in reactor

,

coclant inventory beycnd the bounds of the present Final Safety
Analysis Report (FSAR) analysis will be recommended for further

.v
review.

2. Any control grade system or component failure, either initiating
or acgravating, which results in an undesired nuclear system
pressure increase beyond the bounds of the present Final Safety
Analysis Report (FSAR) analysis results will be reccmmended for
further review.

3. Any control grade system or component failure, either initiating
or aggravating, which results in an undesired positive reactivity
increase beyond the bounds of the present FSAR analysis results
will be recommended for further review.

.

4. Any control grade system or component failure, either initiating
or aggravating, which results in an undesired reactor vessel -

inventory decrease beyond the bounds of the present FSAR analysis
l results will be recommended for further review.

2



5. Any control grade system or component failure, either initiating
or aggrzvating, which results in an undesired reactor core
coolant 'ow decrease beyond the bounds of the present FSAR*

analysis results will be recommended for further review.

.

6. Any control grade system or component failures which are
projected to cause transients identified as incidents of moderate
frequency to occur at a rate significantly more frequent than
once per year, or failures which are projected to cause

transients identified as infrequent incidents to occur more than
once during the lifetime of a plant, or failures which are

projected to cause limiting faults will be recommended for
further review.

7. Any control grade system or component failures which aaversely
affect any assumed or anticipated operator action during the
course of a particular transient will be recommended for further

,

review.
,

w

8. Any :ontrol grade system or component failures which result in
manuil or automatic actuation of Engineered Safety Features.
including the Reactor Protection System, will be recommended for
further in-depth review.

9. Any control grade system or component failures which result in
exceeding any Technical Specification Safety limit will be

recommended for further review.

4. SYSTEM DESCRIPTION

The systems which were evaluated in the FMEA tables were extracted
*

from the systems as identified in the H. B. Robinson Finai Safety Analysis
Report (FSAR). These systems represent the major control grade (nonsafety)
systems which are used for reactor plant control . Many systems have-

several subsystems or support systems associated with them which were not

3 |
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specifically listed in the FMEA. However, failures of these systems were
factcred into the analysis by considering a support or subsystem failure to
result in a nonmechanistic failure of the major control system. -

5. CONCLUSIONS -

Utilizing the nonmechanistic, qualitative FMEA format, many of the
major control systems indicated a need for further, more detailed review in
conjunction with one or more of the other transient investigations. These
systems, with a brief discussion indicating failure mode of concern, plant

~

co.nditions at which the failures would be most limiting and the postulated
effects of the failures are listed in Appendix C.

The justifications for system rejection from further review for a
specific transient or transients are contaiied in Appendix D.
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APPENDIX A

SAFETY IMPLICATIONS OF CONTROL SYSTEMS (A-47)

SIGNIFICANT SYSTEMS SELECTION CRITERIA

.

Y

.

O

4

5

. _ . - ..



. . _ - .- .- - . .-

!

APPENDIX A

SAFETY IMPLICATIONS OF CONTROL SYSTEMS ( A-47)
*

SIGNIFICANT SYSTEMS SELECTION CRITERIA
'

1. Any control grade system or component failure, either initiating or-

aggravating, which result: in an undesired increase in steam generator
water level beyond the bounds of the present FSAR analysis will be
recommended for further review. For this study, the point of overfill

is defined as that level which, if exceeded, could cause carryever

into the main steam system.

There is no limiting transient identified in the H. B. Robinson FSAR
for the steam generator overfill event.

'

There is no design basis accident identified in the H. B. Robinson
FSAR for the steam generator overfill event.

.

; 2. Any control grade system or component failure, either initiating or
aggravating, which results in an undesired reactor coolant system,

temperature decrease beyond the bounds of the present FSAR analysis

will be recommended for further review.

The bounding transient analysis in the H. B. Robinson FSAR for this
overcooling event is the "Large steam line break outside of
containment with offsite power available."

The design basis accident for this overcoolirg event is also the
"Large steam line break outside of containmert with offsite power
avaiable," even though it meets all of the. requirements of a bounding
transient.

.

3. Any control grade system or component failure,.either initiating or
aggravating, which results in an undesired nuclear system pressure,

'

increase, positive reactivity increase or increase in reactor coolant
o

inventory beyond the bounds of the present Final Safety Analysis
Report (FSAR) analysis will be recommended for further review.

i

7 i.
'

.
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The limiting transient for a nuclear pressure increase event.in the
H. B. Robinson FSAR analysis is the " Instantaneous loss of steam load

(turbine trip) without automatic steam dump or reactor trip." -

Ine design basis accident for the increase in nuclear system pressure .

event is the " Loss of reactor coolant flow due to reactor coolant pump

snaft seizure (Locked rotor).

The limiting transient for a positive reactivity increase is the

" Uncontrolled Rod Control Cluster Assembly (RCCA) bank withdrawal from

full power with minimum reactivity feedback (80 pcm/s withdrawal rate).

The design basis accident for the increase in positive reactivity
ev'.nt is a " Rod Control Cluster Assembly (RCCA) eject.3n near the end
of core life.

The limiting transient for an increase in reactor coolant inventory is
,

an " Inadvertent start of a Safety Injection (SI) pump with the plant
in a cold shutdown condition.

.

There is no design basis accident identified for the increase reactor
coolant inventory event.

4. Any control grade system or component failure, either initiating or
aggravating, which results in an undesired reactor core coolant flow

decrease or reactor vessel inventory decrease beyond the bounds of the
present FSAR analysis results will be recommended. for further review.

The limiting transient for a decrease in reactor coolant flow is a

" Simultaneous loss of power to all reactor coolant pumps at full
power."

.

The design basis accident for the decrease in reactor coolant flow is

the " Instantaneous shaf t seizure (locked rotor) of the reactor coolant -

pumps."

8



.

The limiting transient for the decrease in rei.ctor coolant inventory
is the " Steam generator tube rupture at full power."

.

The design basis accident for this event is the " Double-Ended cold leg
guillotine (DECLG) pipe break..

5. Any control grade system or component failures which are projected to
cause transients identified as incidents of moderate frequency
(Anticipated Operational Occurrences) to occur at a rate significantly
more frequent than once per year, or failures which are projected to
cause transients identified as infrequent incidents to occur more than'

once during the lifetime of a plant, or failures which are projected
to cause limiting faults (Design Basis Accidents) will be recommended
for further review.

6. Any control grade system or component failures which would adversely
affect any assumed or anticipated operator action during the course of

'

a particular event or result in manual or automatic actuation of

Engineered Safety Features, including the Reactor Protection System or
"

result in exceeding any Technical Specification Safety limit will be
recommended for further review.'

1
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OTHER TRANSIENTS FAILURE MODE AND EFFECTS ANALYSIS
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APPENDIX B. OTHER TRANSIENTS FAILURE MODE AND EFFECTS ANALYSIS

Applicable A-47
Selection Criteria

Appendix A
System System Function System Failure Mode Effect of Failure (Scenario Discussion)

1. Reactor roolant Provides coolant flow to the High flow rate. Failures of this type Mave the potential J,6
System and Pumps reactor vessel for core cooling. to meet or exceed one or more of the (App. C ltems C-l

selection criteria estab1)shed for other and F-1)
translet.ts or undesired situations.

,

low flow rate. Failures of this type have the potential 4.5,6
to meet or exceed one or more of the (App. C Iters 0-1,
selection criterla estabitshed for other E-1,andF-1),

transierts or undesfred situations.

7. Pressurizer Over- Provides reactor coolant system Intdvertent opening of a power Failures of this type have the potentf al 4.5,6 i* ' pressure overpressure protection, operated or safety relief valve. to meet or exceed one or more of the ( App. C ltems D-2
Protection System sele *tton criteria estabitshed for other and F-2)

tran> tents or undesired situations,

r llure of a power operated or Failures of this type should not have the Nonea

safety relief valve to open potential to meet or exceed any of the
, , . when required. selection criteria estabitshed for other
.. g,3 transients or undesired situations.

3. High Head Safety Provides reactor coolant inven- Inadvertent initiation when ' Failures of this type have the potential 3.6lajection System tory makeup during a small leak, not required. to meet or exceed one or more of the ( App. C Items A-1,,

- while system pressure is high. selection criteria established for other B-1,andF-3)
transients or undesired situations.

Failure to initiate when Fativres of this type have the potentlal None
required. to meet or exceed one or more of the

selection criteria established for other
transients or undesired situations but
should not as the system is safety grade
and knuld require multiple failures whichi '

is beyond the scope of this task.

4 Residual Heat Provides a long term decay heat High flow or inadvertent Failures of this type have the potential 3
- Removal System removal system and a low head initiation when not required. to ocet or exceed one or more of the (App, C ltem B-2) !

high volume inventory makeup selection criteria estahlished for other'

system for a large reactor transients or undesired situations.
coolant system break.

low flow rate. Failures cf this type have the potential 3,4,

to meet or anceed one or more of the (App. C ltems B>2,
selection criteria ettablished for other D-3,andE-2)
transients or undesired situations.,

|4
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APPENDIX B. (continued)
4

| Applicable A-41
-

Selection Criterta (
*Appendia Aj, System System f unct' ton Sys t em Fa llur e Mode , _____ _ Effect of Failure itcenario Discussion)

5. Chemical and Provides a means of maintaining High makeup flow rate or low Failures of this type have the potential .T 6
,

Volume Control reactor coolant chemistry ae4 letdown flow rate, to meet or anceed one or more of the (App. C ltems A,2,,
'

j. System normal reactor coolant inventory selection criteria established for other B-3, and F-4)mak eup. translents or undesired situations.4-

Low makeup flow rate, or high Failures of this type have the potential 4,6
letdown flow rate or adding to meet or exceed one or more of the (App. C Items C-2,,

i non-borated water. selection criterla established f or oth*r D-4, and F-4)
; transients or undesired situations. I

l

6. Coolant 5ampling Provides a means of sampling the High flow rate. Failures of this type have the potential None
i . System reactor coolant system for to meet or exceed one or more of the

chemical anelysis. selection criteria established for other
i- transients or undesired situations but

the contribution would be insignificant.
,

- Low flow rate. Failures of this type have the potential Mone
',

to meet or exceed one or more of the .

selection criteria established for other~

"| transients or undesired situations but
the contribution would be insignificant.

7. . Pressurt2er Provides a means of controlling Pressere is higher than Failures of this type have the potential 3,6
Pressure Control reactor coolant system pressure Indicated or is controlling to meet or esteed one or more of the ( App. C ltems 8 4, *

System and provides pressurfrer hi gh, selectic,n criteria established for etter D-5, and F-5) '

pressure indication. transients or undesired situations.

Pressure is lower than Failures of this type have the potential 1,6
Indicated or is controlling to meet or exceed one or more of the (App. C Items A-3
l ow, selection criteria estabilshed for other and F-5); transients or undesired situations.

,

8. Accumulator Tank Provides coolant inventory inadvertent coolant lajection. Failures of this type have the potential 3,6' System makeup to the reactor coolant to meet or exceed one or more of the (App. C Items A-4# system in the event of a large selection criteria estabitshed for other and F-6)coolant system pressure - transients or undesired situations even
boundary breach. though the system is safety grade.

Failure to inject when Failures of this type have the potential None
,

required. to meet or exceed one or more of the
selection criteria established for other
transients or undesired situations but

;
should not as the system is safety grade '

and would require multiple failures which
is beyond the scope of this task.

.
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APPENDIX B. (continued)

Applicable A-47
Selection Criteria

Appendia A

__
System System Function

_
System Failure Mode Effect of Failure (Scenario Olscussion)

9. Reactor Protection Provides protection to the inadvertent reactor trips. Failures of this type have the potentf 41 5.6
System reactor culant system and core to meet or exceed one or more of the (App C ltem F-7)

to prevent plant paramaters selection criteria establ*shed for other
from going outside of design transients or undesired situations,

conditicos.

Failure to trip the reactor F ailures of this type should not have the Mone
when required. potential to meet or esceed any of the

selection criteria established for other
transients or undesired situations as
the system is safety grade and would
require multiple failures which is beyond

N the scope of this task.

'O. Control Rod Provides a means of moving the tincontrolled rod withdrawal or Failures of this type have the potential 3,4,6
Drive System control rods for gross rod ejection, to meet or exceed one or more of the (App. C Items 8-5,

reactivity control. selection criteria estabilshed for other C-3, D-6, and F-8)
transients or undesired situations.

Inadvertert rod insertion or a Failures of this type have tha potential 5.6
dropped rod. to meet or esceed one or more of the gApo. C Item F-8)

selection criteria establishev for other
transients or undesired situattm s.

11. Pressuriter tevel Provides level ir.Jication and Level is higher than indicated Failures of this tyme have the potential 6
Control System control signals for the or is contro111eg high. tc meet or exceed one or more of the 1 App. C items A-5

chamical and volume control % election criteria estabitshed fer other and F-9)
system. transients or undesired situations even *

though the system is safety grade.

Level is inwer than indicated Failuces of this type have the potential 4,6
or is controlling low. to meet or exceed one or more of the (App. C tters 0-7

selection criteria established for other and F-9)
transients or undesired situations,

b
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: APPENDIX B. (continued)e

1

Applicable A-47
4 Selection Criteriad

Appendix A
System System Function System Fallure Mode Ef fect of Failure _ (Scenario Olscussion)

12. Engineered - Provides Engineered Safety Inadvertent E5F lattiation. Failures of this type may have the Mone
Safety Feature Feature (ESF) actuation cf potential to meet or exceed the
Actuation System specific systems or components selection criteria established for other

to mitigate the consequences transients, however the system was "

P3TE: Failures of postulated accidents. rejected tecrase norms 1 operation or
are f ailure to supply components is covered ;
evaluated during indiv* dual component system
within reviews.
individual,

s ys tems. Falls to initiate ESF when Failures of this type have the potential None I
required, to meet or exceed one or more of the

1 selection criteria established for other
transients or ouden h ed site.L;ons but

'
should not as the system is safety grade
and would require multiple f ailures which -,

4 is beyond the scope of this task.

'13. Incore Instru. - Provides core power distribution Provides higher than actual Failures of this type should not have the None
is mentation System and core temperature condition indications. potential to meet or exceed any of the
ch Indtrations, selection criteria as this system is not

. used by the operat'rs as an Indication
i . for innediate ope stions or corrective

| actions.
i Provides lower than actual Failures of th.s type should not have the None

condition indications. potential to meet or exceed any of the
! selection crf teria as this system is not iI used by the operators as an indication

for immediate operations or corrective *

actions.

:14. Excore Instru. Provides reactor power indica- _ Provides higher than actual Fallures of this type have the potential 6mentation System tion and protective trips for condition indications. to meet or exceed one or more of the (App. C Item F-10)power levels from the source. selection criteria estabilshed for other* range to 1205 of full rated transients or undesired situatons,
power.

Provides lower t%an actual Failures of this type have the potential 6
condition indications. to meet or exceed one or more of the ( App. C ltem F-10)

selection crittria estabitshed for other *

transients er undesired situations.
4

e

)

b
a
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(continued)
;

i APPENDIX B.
4

Applicable A-47 [' Selectica Criteria
Appendix A2

.Effect of Failure (Scenario Discussion)System System F pction System Falture Mnde4
.

'15. Reactor Contain- Provides reactor core and Fails to maintain the required Failures of this type shnuld not have the Kane
ment Structure ~ reactor coolant isolation from isolat ion. potential to meet or exced any of the i
and Containment the environment. selection criteria estabitshed for other
Isolation System transients or undesired situations as

' the system is safety grade and would
NOTE: Failures req; ire multiple failures which is ;

are beyond the scope of this task. '

evaluated
within . Inadvertent containment Fallures of this type may have the poten- None
individual isolation when not required, tlal to meet r>r exceed the selection
systems. criteria established for other<

transients, however, the system was
rejected because normal operation or
failure to supply componants is covered
during individual compnnent system
reviews.

--e
' 16. Feedwater and Provides feedwater to the Feedwater/ condensate flow falls Failures of this type have the potential 3.6

Condensate System - steam generators and collects hips or condensate /feedwater. to meet or exceed one or wore of the ( App. C Items C-4
'd and stores the condensatt heating falls low, selection criteria established for other and F-11)

, water for return to the steam transients or undesired situations.
4- generators as feedwater.
' Feedwater/ condensate flow f alls Failures of this type have the potential 3,6

l ow , to meet or exceed one ce more of the (App. C items B-6,

selection criteria estabilshed f or other and F-11)4

4 transients or undesired situations.

17. Reactor Coolant Provides indication of a Inadvertent leak indication. Failures of this type have the potential 6
''

$sstem teak ' reactor coolant to atmosphere to meet or exceed one or more of the (App. C Item F-12)i

Detection System leak within the reactcr selection criteria estabilshed for other
containment, transients or undesired situations.

Failure to indicate when a leak Failures of this type have the potential 4.6 .

exists. to meet or exceed one or more of the (App. C ltems 0-8
selection criteria estabitsbed for other and F.12)
transients or undesired situations.

18. Process Cnsputer ' . Monitors and records plant Providas a lower than actual f ailures of this type have the potential 6
- parameters. I ndicat t en. to meet or exceed one o+ more of the (App. C ltem T-13)

selection criteria established for other
transients or undesired situations.

Provides a higher than actual Failures of this type have the potential 6,

indicatinn. to meet or exceed one nr more of the (App. C Item F-13)
selection criteria estabitshed far other
transients or undesired situations,

a

*
,

l
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Applicable A-47
Selecticn Criteria

Appendia A
System System Functior 5 stem Failure Mode Ef fect of f ailure {5cenarioOlscussion)f

19. Steam Generator Provides level indication, and High feedwater flow rate. f allitres of this type have the potential 4,6Water Level feedwater control for each to meet or escead one or more of the (App. C Items C-6Control steen generator. selection criteria established for other and F-14)transients or undesired situations,

lew feedwater flow rate. Failures of this type have the potential 1,6
to meet nr esteed nne or more of the (App. C Items B-7
selection criteria established for other and F-14 )
transients or undesired situations.

20. Steamline Provides main steam system Inadvertent operatinn of a Failures of this type have the potential 3,6Ov erpressure overpressure protection. power operated or safety relief to meet er exceed one or more of the ( App. C ltans C-5
Protection valve, setertion criteria established for other and F-15)
System transients or undesired situations.

r e s t..ea 'a *a18a-a pressura Fallesras nf this tyra 'ha"'d
:' t re: '': Nona

when required. potential to meet or exceed any of the
selection criteria established for other
transients or undesired situations as__,

00 the system is safety grade and would
require multiple failures which is
beyond the scope of this task.

21. Main steam Transfers steam from the steam High steam flow rate or f ailures of this type have the potential 3,6System generators to the turbine or inadvertent main steam isolation to meet or exceed one or more of the ( App. C items C-7
steam dump. valve opening. selection criteria established for other and F-16)

transients or undesired situatons.

Low steam flow rate or Failures of this type have the potential 3,4,6
inadvertent mala steam isolation to meet or exceed one or more of the (App. C Items B-8,
valve closure, selection criteria established for other 0-9, and F-16)

transients or undesired situations.
??. Turbine Electro. Controls steam flow to the inadvertent opening cf a turbine Failures of this type have the potential 3,6hydraulic Control turbine. governor valva or failure to to meet or exceed one or mor* of the ( App. C Items C-8

System (EHC) trip, selection criteria established for other . aed F-17)
transients or undesired situations.

Inadvertent closing of a turbine Failures of this type have the potential 3,6
governor valve. to meet or exceed one or more of the (App. C Items 8-9

selection criteria estabilshed for other and F-17)
transients or undesired situations.

. . . . e .
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Applicable A-47
Selection Criteria

Appendis A
System System Function System Failure Mode Effect of Failure (Scenarto Discussion)

23. Auxiliary Feed- A safety grade system which High feedwater flow rate or f ailures of this type have the potential 3.6water System provides steam generator inven- Inadvertent operation. to meet or exceed one or more of the (App. C ltems C-9
tory makeup when the main f eed- selection Criteria established for other and F-18)3

water system is unavailable. transients or undesired situations.
es

Low feedwater flow rate or Failures of this type should not have the None
' loss of flow. potential to meet or exceed any of the

selection criteria established for other
transleits or undesired situations as
the system is safety grade and would
require multiple failures which is beyond
the scope of this task.

24. Steri Generator Provides a mechanical barrier Failure to keep the systems Failures of this type have the potential 4.6to separate the reactor coolant separate from each other. to meet or exceed one or more of the (App. C Items 0-10
and secondary coolant systems selection criteria. established for other and F-19)
while permitting thermal energy transients or undesired situations.

- transfer between them and thus
"* producing high quality steam.

- u3

Failure t1 allow heat transfer. Failures nf this type have the potential 3.6
to meet or exceed one or more of the (App, C ltems B-10

* selection criteria established for other andF-19)*
transients or undesired situations.

.

25. Steam Generator Provides a method of removing High flow rate or inadvertent Failures of this type have the potential 3
Blowdown System , unwanted chemicals or contami- flow. to meet or exceed one or more of the (App. C ltem C-10)

nants from the steam generator selection criteria established for other
water for chemistry control. transients or undesired situations.

Low flow rate. Failures of this type have the potential None
to meet or exceed one or more of the
selection criteria established for other
transients or undesired situations but
the contribution would be insignificant.

* ~ 26. Steam Generator Provides a method of remnving High flow rate or inadv:;rtent Failures of this type have the potential None
-Sampling System - liquid from the steam generator - flow. to meet or exceed one or more of the

for chemical analysts. selection criteria established for other
transients or undesired situations but
the contribution would be insignificant.

Low flow rate. Failures of this type have the poteettal None
| to meet or exceed one or more of the

>'lection criteria estabitshed for other
' tt ins tents nr undesired situations but
t' e contribution would be insignificant.

i

<
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Appilcable A-47
Selection Criteria

Appendix A
Systee. *ystem Fu.netion Sy, stem F ailure Moda Effeet of failure {5cenario Olscussion).

27. Turbine Genvator Provides the required lubrica- F ails te provide the required Failures of this type have the poter tial None
Suppoit Systems tion and coaling for generator lubrication er cooling, to meet nr exceed one or more of the

operation. selection criteria established for other
tramients or undas tred situatins,
flowev er, these failures should (tuse the

turbine governor valves to close. This
was analyzed in the EHC evaluation and,
therefore, won't be evaluated again.

28. Auxiliary Provides low pressure steam for High steam flow or inadvertent Failures of this type have the potential 3,6
Steam System air ejectors, turbine gland flow, to meet or exceed one or more of the ( App. C ltems C-11

seals and other auxiliary selection criteria established for other and F-20)systems. tr E W nts or undM ired situatuns.

Low flow or lose of finw. Failures of this type have the potential 6
to meet or exceed one or more of the (App. C Items B-11
selection criteria established for other and F-26)
transients or undesired situatins.

N
CD 29. Main Condenser Prevides a low pressure collec- Failure to maintain a vacuum. Failures of this type have the potential 3,6

and Evacuation tion point for the unused steam to meet or exceed ane or more of the (App. C Items B-12
Systems from power generation selection criteria established for other and F-21)operations, transients or undesired situations.

Increase vacuum. Failures of tnis type have the potentf al 3,6
to meet or exceed one or more of the (App. C ltems C-12
selection criteria established for other and F-21)
transients or undesired situations.

30. Steam Dump System Provides a method for removing inadvertent operation when not Failures of this type have the potential 3,6
steam from the steam generators required or valves f all open. to meet or exceed one or mors of the (App. C lten C-13
when the turbine generator is selection criteria established for other and F-22)
unavailable or a load rejection transients or undesired situations.
has been initiated.

Falls to operate when required. Failures of this type have the potential 3,6
to meet or exceed one or more of the (App. C items B-13
selection criteria estabitshed for other and F-22)
transients or undesired situations.

. . . . . .
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APPENDIX B. (continued)

Applicable A-47'

Selection Criteria
,

Appendia A
' I System system Function System f allure Mode Effect of Failure (Scenario Discussion)

31. Se % 1ce Waten A safety grade system hhich High flow rate. Fallures of this type have the potential 31one

System provides cooling water to to meet or exceed one or more of the
~

components necessary for plant selection criteria estabitshed for other
safety under all conditions. transients or undesired situations,

howeve , the contribution stacid De
~

,

insignificant.

Lsw flow rate, f ailures of this type should not have the kone
p tential to meet or exceed any of the
selection criteria estabitshed for other
transients or undesired situations.

32. Component A safety grade, intermediate High flow rate. Failures of this type have the potential 4,6
Cooling Water heat transfer system that to meet or exceed one or care of the (App. C Items D-11

for other and F-?3)System separates the reactar coolant selection criteria estabil*: a

system and the service water transients or undesired situations.
system.

N Low flow rate. Failures of this type should not have the Ihne
potential to meet or exceed any of the--*

,

selection criteria established for other
transients or undesired situations as the
system is safety grade and would require
multiple f ailures which is beyond the
scope of this task.

33. Condenser Provides a heat sink for the High flow rate. Failures of this type have the potential 3,6
Circelsting unused stem from power to meet or exceed one or more sf the (App, C Items C-14
Watar System generation operations. selectlen criteria estabilshed for other and F-24)

transients or undesired situstions.

Low flow rate. Fallat es nf this type have the potential 3.6
to meet or exceed one or more of the ( App. C Item B.14
selection criteria established for other ared F.24')
transients or undesired situations.

34. Primary and Provides makeup water for High flow rate. Failures of this type should not have the mone
Demineralized the reactor coolant and potential to meet or exceed any of the
Water Makeup secondary coolant system. selection criteria e,tabitshed for other

System transients or undesired situations.

Low flow rate. Failures of this type have the potential 4
to meet or exceed one or more r;f the (App. C ltem D-12)
selection criteria established for other
transients or undesired situations.

I

l
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Appilcable A-47
Selection Criteria

Appendia A
Systre System Function %ystem f ailure Mmie Ef fect of Failure (Scenarlo Olscussion)

35. 51stion and Provides air for plant use. High air header preswre. F allv'es of this type may have the poten- hone
testrument Alt tial to meet or exceed the selection
Systems criteria established for other

transteats, however, the system was
NOTE: Failures rejected because normal operation or

are f atture to supply components is covered
evaluated during in.ilvidual crriponent system
within reviews,
individual
systems. Low air header pressure. f silures of this type may have the poten. None

to meet or exceed the selection
criterta estabitshed for other
transients, however, the system was
rejected because normal operation or
f ailure to supply components is covered
during individual component system
reviews.

to % Comunicat'ons Provides normal and emergency Fails to operate when e *q alred. Failures of this type should not have the None
go Systems inter- and intra-plant potential to meet or exceed any of the

comunications. selection criteria established for other
transients er undesired situations.

37. Fire Protection Protects equipment and personnel Inadvertent system operation. Failures 66 this type may have the poten. None
System in the event of a fire, tial to meet or exceed the selection

criteria estab1l-Aed for other
NOTE: Failures transients, however, the system was

are rejected because normal operation or
evaluated f ailure to apply components is covered
within during individual component systen
Individual reviews.
systems.

38. Nitrogen Supply Provides nitrogen gas for High nitrogen header pressure. Failures of this type have the potential 3,6
System pressuetztng the safety injec- to meet or exceed one or more of the (App. C lters A-6

tion accumulators and is a selection criteria estabitshed for other and F-25)
backup source to the instrument transients or undesired situations,
air con 4eessors.

1.ow nitrogen header oressure. Tallures of this type should not have the hone
potential to meet or exceed any of the
selection uiteria established for ether
transients or undesired situations,

e e e . e e
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Appilcabit 8.47
Selection Criteria

Appendix A
System

_ _ _ _

System Function System Failure Mode Effect of Fallure (Scenario Discussion)

39. Diesel Gener- Provides emergency ac power to Falls to provide power when Failurr, of this (fpe may have the poten. None
G or and Support selected equipment. required.- tial to meet or enteed selection,

Systems c+1teria estfullshed for other
transients, however, connected systems

N01E: Failures were rejected because normal operation
are or f ailure 16 Supply componenti is
evaluated covered during individual component
within system reviews.
Individual
systems.

40. Heating Venti- ProvfAes the plant with the Falls to provide suf ficient H&V Failures of this type may have the poten. None
lation and Air necescary heating ventilating or air conditioning. tlal to meet or exceed the selection
Conditioning and air conditioning. criteria established for other
Systems trans tents, however, the system was

rejected because normal operation or
NOTE: Failures f ailure to supply components is covered

y. during indivliual component systemare
evaluated reviews.W within
i asvg%.i
systems.

Provides excessive H&V air Fallures of tnis type may have the poten- Hnne
conditioning. tial to meet ur exceed the selection

criteria estaolished for other
transients, however, the system was
rejected because normal operation or
f ailure to sunply cvents is covered
during individual component system
reviews.

41. 125 Volt DC Provides power to the 125 volt Falls to provide power when Failures of this type may have the pnten. None
Busses and de busses. required. tial to meet cr exceed the selection
125 volt criteria established for other *

Battery transients, however, the syster was
rejected because normal operation or

NOTE: Failures failure to supply components is covered
are during individual compownt system
evaluated reviews,
within
Individual
systems.

-
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APPENDIX B. (continued)

appikauie n.gs
Selection Criterla,

; Appendlu A
- System System Function System Failure Mode Ef fect of Failure (Scenario Olscussion) 1

l

42.120 Volt AC Provides 120 volt ac power to Fallure to provide the Failures of this type may have the poten- knne
Instrument the general use instrumentation necessary power to the llal to meet or enceed the selection
System and control power. designated equipment. criteria estabilshed for other

transients, hnwever, the system was2

NOTE: F ailures rejected because normal operation or
,

are f ailure to supply components is covered
evaluated during ledividual compcnent system
within reviews.
individual
systems.

43. Lighting System Provides normal and emergency Falls to provide Itghting. Failures of this type should not have the Mnne
,

lighting througiout the plart. potential to meet or exceed any of the
i selection criteria estabitshed for other
; transients or undesired situattom
,

44. Station Normal Provides the power for the unit Fath to provide the required f ailures of thls type may have the poten- None
Aust11ary Power auxillaries through various power. tial to meet or esceed the selection;

i N transformers. criteria established for other
.> NOTE: Fe * Nes transients, however, the system was

-
.i e rejected because normal operation or
evaluated f ailure to supply components is covered
within during individual component system
individual restews.
systems.

45. Station Emergency Provides safety grade power to Falls to provide power when Fallures of this type may have the poten. None
Auxillary Power the station auxillaries in the required. tlat to meet or caceed the selection

event normal sources fall. criteria estabitshed for other
NOTE: Failures transients, however, the system was

are rejected because normal operation or
evaluated failure to supply components is covered
within during individual component system
individual reviews.
systems.

46. New Fuel Storage Provides for the dry storage of Falls to store the new fuel Failures of this type should not have the None
1 new fuel untti time for its safely and effectively. potential to meet or exceed any of the

loading. Selection criteria established for other
transients or undesired situations.

47. Spent Fuel Provides for the storage of Falis to store the spent fuel Failures of this type should nat have the None
Storage . spent fuel untti time for safely and ef fectively. potential to meet or exceed any of the

shipment. Selection criteria establist+d for other
transients or undesired situations.

,

a
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Applicable A-41
Selection Crittria -

Appendix A I

System System Function
_

System Failure Mode Effect of Falture (Scenario Discussfon)
_

48. Spent Fuel Pool Provides for cooling and Fails to maintain water Failures of this type should not have the None ,

Cooling and cleanup of the spent fuel pool temperature or purity. potential to meet or exceed any of the
Cleanup Systems water. selection criteria established for other t

transients or undesired situattors. f
4

t

49. Fuel Handling Provides for the handling of Failure to provide movement Fallures of this type should not have the None
[' System fui assemblies dur9ng core when required. pntential to meet or exceed any of tlei

loading and unloading. selection criteria established for other
4 transients or undesired situations. [

Failure to prevent Failures of this type have the patential 3,6 1

movewnt or inadventent to meet or exceed one or more of the (App. C ltem C-15)
movenent, selection criteria estabilshed for other ;

1 transients or undesired situations. !

50. Radioactive Provides for the collecting. Falls to provide safe storage Failures of this type should not have the None
Waste Management treating. and storage of or disposal of radioactive potential to meet er exceed none of the I

Systems radioactive solids. Ilquids, materials. selection criteria established for other
N and gases, transients or undesired situations.U1

51. Radiation Provides for sitewhe radf a. Indicates higher than actual Fstlures of this type have the potential 6
Monitoring System tion level monitoring. levels. to meet or exceed one or more of the (App. C ltem F-26)

] selection criteria estabilshed fw other t

] transients or undesired situatins.

Indicates lower than actual Failures of this type have the potential 6 -

levels, to meet or exceed one or more of the ( App. C ltem F-26)
,

selection criteria established for other
transients or undesired situations.

'' 52. Annunciator Provides alarm Indication for inadvertent alarms. Failures of this type have the potential 6
' System out of tolerance parameters. to meet or exceed one or more of the (App. C Item F-27) i

'selection criteria estabitshed for other
transients or undesired situations.

Falls to alarm when required. Failures of this type have the potential 6 [to meet or exceed one or u: ore of the (App C ltem F-27)i

selection criteria estabitshed for other,

'

transients or undesired situations.
(

i

.
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Appendix A
System System Function _ System Failure Mode Ef fect of Failure _ {scenarloDiscussion)

53. Dedicated Provides the capability of Inadvertent reactor shrtdowns Failures of this type may have the poten. None
Shutdown System shutting down the reactor from or opm ation of safe shutdown tial to nett or exceed the selection

locations outsido the control equipment f rom remote locattnns, criteria established f or other
room in the event the control transients, however, the system was
room is successible. Also rc}<cted bw.ause normal cperat ton or
provides controls and ind - f ailure to supply components is covered
cations for equipment necassary during individual couponent system
to ensure safe shutdown con- reviews,

ditions are maintained.

Inshility to shut down the Failures of this type should not have the None
reactor from remote tocations. potential to meet or exceed any of the

selection criteria estabitshed for other
transtents tw undesired situations as
the system is safety grade, redundant,
and would req 9tre multiple failures
which is beyond the scope of this task.

N 54. Equipment and Provides for the collecting and Falls to provide safe storage Failures of this type should not have the kone
en Floor Drainage storage of potentially radio- and transfer of drains. potential to meet or exceed any of the

System active drains for transfer to selection criteria established for other
the liquid waste disposal transients or undesired situations.
system.

o
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APPENDIX C

OTHER TRANSIENTS SCENARIOS

*
,

SECTION A--INCREASE IN REACTOR VESSEL INVENTORY

.

1. High Head Safety Injection System:

Failure Mode: Inadvertent initiation

Plant Conditions: Any power level

Discussion: Inadvertent initiation of the High Head Safety

Injection system will cause an increase in reactor
vessel inventory and if allowed to operate long

enough it could fill the pressurizer and result in

a solid system at high pressure. This condition
may challenge design limits of the primary coolant

,

system.

.

2. Chemical and Volume Control System:

Failure Mode: High makeup flow or low letdown flow

Plant Conditions: Any power level

Discussion: High makeup flow may cause the inventory of the
primary system to increase, likewise a lower

letdown flow versus makeup flow may cause the

inventory to increase beyond acceptable limits.

3. Pressurizer Pressure Control System:
.

Failure Mode: Actual pressure lower than indicated or

pressurizer is pressure controlling low.-

Plant Conditions: Any power level
|

29
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Discussion: A low pressurizer pressure ceuld result in an
increase makeup rate or the initiation of high
head safety injection which could result in an '

increasing inventory transient.

.

4. Accumulator Tank System:

Failure Mode: Inadvertent injection

Plant Corditions: Shutdown, depressurized

Discussien: If the plant is shutdown, depressurized and the
accumulator tanks are inadvertently injected into
the primary system an inventory increase could
result that may exceed allowable design limits.

5. Pressurizer Level Control System:
,

Failure Mode: Level is higher than indicated or is controlling
.

high.

Plant Conditions: Any power level

Discussion: An increasing reactor coolant inventory with the
pressurizer level high could have an effect on the

rate at which limits are reached or exceeded.

6. hitrogen Supply Systen:

Failure Mode: High nitrogen header pressure

Plant Conditions: Any power level '

Discussion: If the nitrcqen supply system were to fail with *

high header pressure, it may be possible to
pressurize the Accumulator Tanks sufficiently to

30



cause them to inject into the primary system when
not required and cause an inventory increase.

.

O
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SECTION B--INCREASE PRESSURE TRANSIENTS

1. High Head Safety Injection System: -

Failure Mode: Inadvertert initiation -

Plant Conditions: Any power level

Discussion: Inadvertent initiation of the High Head Safety
Injection system could cause pressure to increase
and if allowed to operate long enough, fill the

pressurizer. This may cause a condition more

severe than previously analyzed.

2. Residual Heat Removal System:

Failure Mode: Inadvertent initiation or low flow
,

Plant Conditions: Shutdown
.

Discussion: Inadvertent initiation of the RHR system when not
required during cold shutdown, could cause an
increase in pressure beyond allowable limits. Low

flow when required for decay heat removal, could
result in a temoerature increase and a resultant
pressure increase beyond allewable limits.

3. Chemical and Volume Control System:

Failure Mode: High makeup flow or low letdown flow

Plant Conditions: Any power level *

Discussion: If the CVCS system were to have a higher makeup -

j flow than letdown flow or vice versa, the

j pressurizer coula slowly fill and pressure would

I
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increase. This may cause a pressure transient and
result in the allowable pressure limits being

- exceeded.

4. Pressurizer Pressure Control System:-

Failure Mode: Pressure is higher than indicated or is
controlling high

Plant Conditions: Any power level

Discussion: This condition could result in making an increase
pressure transient more severe than previously
analyzed as the transient could be initiated from

a higher pressure.

5. Control Rod Drive System:
,

Failure Mode: Uncontrolled rod withdrawal or rod ejection
.

Plant Conditiors: Any power level

Discussion: An uncontrolled rod excursion could cause a power
increase. This coupled with a given steam flow
from the S/G may cause the pressure in the primary
system to increase and may exceed design limits.

6. Feedwater and Condensate Systems:

Failure Mode: Feedwater/ condensate flow fails low

~

Plant Conditions: Any power level
.i

Discussion: A loss of feedwater flow to the steam generators*

whether caused by low feedwater or condensate flow

could result in a loss of heat transfer

33
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capabilities at the steam generator. This could
result in a pressure increase in the primary,

system. '

7. Steam Generator Water Level Control System: -

Failure Mode: Low feedwater flow

Plant Conditions: Any power level

Discussion: Low feedwater flow rate due to a malfunction of
the SGWLC system may result in a loss of heat

transfer capabilities and an increase in primary
system pressure.

8. Main Steam System:

.

Failure Mode: Main steam isolation valve closure

.

Plant Conditions: Any power level

Discussion: Inadvertent main steam isolation valve closure
could result in a lower steam flow, less heat
transfer between the primary and secondary systems
and a pressure increase in the primary system.

9. Turbine Electrohydraulic Control System (EHC):

Failure Mode: Inadvertent closing of a turbine governor or stop
valve

Piant Conditions: Any power level *

Discussion: Inadvertent closing of the turbine governor or -

stop valve (s) could cause steam flow to dccrease,
i
|

!
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heat transfer between the primary and secondary
systems to decrease and the pressure in the
primary system to increase.'

10. Steam Generator:-

)

Failure Mcde: Failure to allow heat transfer

Plant Conditions: Any power level

CL 'ussion: A reduction or stopping of heat transfer inside of

a steam generator could cause reactor coolant
system pressure to increase.

,

11. Auxiliary Steam System:

Failure Mode: Low flow or loss of flow
.

Plant Conditions: Any power level
.

Discussion: A low flow or loss of flow in the auxiliary steam
system could cause a loss of vacuum and a turbine

trip, which would cause reactor coolant pressure
to increase.

12. Main Condenser and Evacuation Systems:

Failure Mode: Loss of Vacuum

Plant Ccnditions: Any power level

Discussion: Loss of condenser vacuum may cause a reduction in
'

steam flow and subsequent turbine trip. This

could result in a loss of heat transfer between-

the primary and secondary systems and result in a
primary system pressure increase.

35
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13. Steam Dump System:

Failure Mode: Failure to operate when required *

Plant Conditions: Any power level /-

Discussion: Failure of the steam dump system to operate when
required could result in a loss of heat transfer

between the primary and secondary systems and

resuit in a pressure increase in the primary
system.

14. Condenser Circulating Water System:

Failure Mode: Low flow

Plant Conditions: Any power level
,

Discussion: A low flos condition would cause a loss of vacuum
,

and turbine trip. This results in a reactor

coolant pressure increase.

.

l .

|

1
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SECTIONC--POSITIVEREACTIVITYINCR5hSES

1. Reactor Coolant System and Pumps:-

Failure Mede: High flow rate- -

}

Plant Conditions: Any power level

Discussion: Inadvertent startup of an idle reactor coolant

loop could inject cold water into the reacter

vessel and may cause a positive reactivity
increase.

2. Chemical and Volume Control System:
'

Failure Mode: Addition of nonborated water

.

Plant Conditions: Any power level

*

Discussion: The addition of nonborated water to the primary
system could create a positive reactivity
transient.

3. Control Rod Drive System:

Failure Mode: Uncontrolled rod withdrawal or ejection

Plant Conditions: Any power level

Discussion: Uncontrolled rod withdrawal or ejection could
cause a positive reactivity increase transient.

*

This may result in exceeding one or more design
limits.

.

1

i
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4. Feed and Cordensate System:

Pailure Mode: High flow rate or loss of feed water heating -

Plant Conditions: Any power level -

Discussion: High feedwater flowrate or cold feedwater could
result in a cooldown of the primary coolant system
and subsequent positive reactivity increase.

5. Steamline Overpressure Protection System:

Failure Mode: Inadvertent operation of a power operated or
safety relief valve (s)

Plant Conditions Any power level

.

Discussion: Inadvertent operation of a power operated or
safety relief valve (s) could cause a cooldown of

'

the primary coolant system and a subsequent
positive reactivity increase.

6. Steam Generator Water Level Control System:

Failure Mode: High feedwater flow rate

Flant Ccnditions: Any power level

Discussion: High feedwater flow rate caused by the steam
generator water level control system, could cause
a cooldown of the primary coolant system and
result in a positive reac'ivity increase transient. *

7. Main Steam System: -

Failure Mode: Inadvertent main steam isolation valve opening
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Plant Conditions: Any power level

Discussion: Inadvertent opening of a main steam isolation*

valve could cause stear flow to increase This
could cause a reduction in primary coolant system-

temperature and subsequent positive reactivity
increase.

8. Turbine Electrohydraulic Control System:

Failure Mode: Inadvertent opening of a governor valve or failure
to trip

Plant Conditions: Any power level

Discussion: The inadvertent opening of a governor valve could
cause increased steam flow with a resultant

,

cooling cf the primary coolant system and positive
reactivity increase. The failure to trip when

.

required could cause a cocidown of the primary
system and be a contributing factor to a positive
reactivity increase transient.

9. Auxiliary Feedwater System:

Failure Mode: Inadvertent operation

Plant Conditions: Any power level

Discussion: Inadvertent startup of the auxiliary feedwater
system could introduce cold water to the steam

*

generators and result in a cooldown of the -primary
coolant which could result in a positive
reactivity increase transient.-

.
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13. Steam Generator Blowdown System:

Failure Mode: High flow rate or inadvertent flow *

Plant Conditions: Any power level -

Discussion: Inadvertent initiation of a steam generator
blowdown or higher flow than required may cause an

increased feedwater flow. This could cause a
cooling of the primary coolan system and result

in a positive reactivity increase transient.

11. Auxiliary Steam System:

Failure Mode: Inadvertent flow

Plant Conditions: Any power level
,

Discussion: Inadvertent steam flow to auxiliary equipment may
.

cause an ncreased heat removal rate from the
primary coolant system and a positive reactivity
increase transient.

12. Main Condenser ar.d Evacuation System:

Failure Mode: Increased vacuum

Plant Conditions: Any power level
|

|
Discussion: If the vacuum in the condenser were to increase,

it may cause increased steam flow or more

concensate depression, either of wnich could *

contribute to an increased positive reactivity
transient. -
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13. Steam Dump System:

*
Failure Mode: Inadvertent operation or valve (s) fail open

Plant Conditions: Any power level-

Discussion: Inadvertent operation or valve (s) failing open
during operation, could cause an increased heat

i removal rate from the primary coolant system and
result in a positive reactivity increase transient.

14. Condenser Circulating Water System:

Failure Mode: High flow rate

Plant Conditions: Any power level

.

Discussion: This type of failure could cause an increase in

,

condenser vacuum and may cause increased steam

flow or more condensate depression either of which
could contribute to an increased positive
reactivity transient.

15, Fuel Handling System:

Failure Mode: Failure to restrict fuel hardling mevements

Plant Conditions: Shutdown

Discussion: Failures of the fuel handling system to prevent
fuel movements could contribute to a positive

~

reactivity transient by allowing for improper
loading of fuel or inadvertent withdrawal of
control rod assemblies.*
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SECTIDN D--INVENTORY DECREASE TRANSIENTS

1. Reactor Coolant System and Pumps: -

Failure Mode: Low flow rate .

Plant Conditions: Any power level

Discussion; A decrease in flow will cause RCS pressure to
increase. The increase pressure could cause a
reduction in the makeup rate and a relief valve to

open, both of which are contributors to a

decreasing inventory transient.

2. Pressuri:er Overpressure Protection System:

,

Failure Mode: Inadvertent opening of a power operated or safety
.

relief valve

Plant Conditions: Any power level '

Discussion: The inadvertent opening of a power operated or
safety relief valve could result in a loss of

inventory to the primary coolant system.

3. Residual Heat Removal System:

Failure Mode: Low flow or loss of flow

Plant Conditions: Any power level; shutdown

Discussion: The RHR is used to supply high volume makeup to -

the primary coolant system during a large break,
loss of coolant accident, loss of this flow could .

be a contributor to a loss of inventory
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transient. Failures within the system during
decay heat removal operations when shutdown may

*
result in a loss of inventory transient.

4. Chemical and Volume Control System:-

Failure Mode: Low makeup or high letdown flow

relant Conditions: Any power level

Discussion: If the CVCS allows lower makeup than letdown or

higher letdown than makeup, it may be contributing
to an inventory decrease transient.

5. Pressurizer Pressure Control System

Falure Mode: Pressure is higher than ir.dicated or is,

controlling high.

.

Plant Conditions: Any power level

Discussion: If the pressure is high during a decreasing
inventory transient, the inventory could be lost
at a faster rate.

6. Control Rod Drive System:

Failure Mode: Control rod ejection

Plant Conditions: Any power level

*

Discussion: An ejection of a control rod may cause a oreech of
the primary coolant systen boundary and a
subsequent primary coolant inventory decrease.*

!

!
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7. Pressurizer Level Control System:

Failure Mode: Pressurizer level is controlling low *

Plant Conditions: Any power level -

Discussion: If the pressurizer level control system is
maintaining the level lower than it should be, the
low level could be a contributing factor during a
loss of inventory transient.

8. Peactor Coolant System Leak Detection System:

Failure Mode: Failure to indicate when a leak exists

Plant Conditions: Any power level

.

Discussion: Failure to indicate a leak when it exists could
result in this system contributing significantly
to en inventory decrease transient.

.

9. Main Steam System:

Failure Mode: Main steam isolation valve closure

Plant Conditions: Any power level

Discussion: Inadvertent closure of a main steam isolation
valve could cause a primary coolant system relief

| valve to open and result in a decrease in reactor

| coolant inventory. This could be a significant
i

contribution to this transient. ~

10. Steam Generator: *

Failure Mode: Tube rupture

44
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t Plant Conditions: Any power level

4i

,
Discussion: Rupture of a steam generator tube may result in a*

significant decrease in reactor coolant system'

inventory and exceeding or.e or more plant design-

limits.
.

11. Component Cooling Water System:

Failure Mode: Heat exchanger tube rupture

Plant Conditions: Any power level
'

i

Discussion: Loss of fluid separation in the heat exchanger may
result in a loss of inventory from the primary

coolant system which could be significant.,
,

.

12. Primary and Demineralized Water Makeup System:

~

Failure Mode: Low flow or loss of flow
;

i

Plant Conditions: Any power level

Discussion: A loss of demineralized makeup water could be a:

contributing factor to a loss of inventory

| transient.

.

I

h

e

0 .

.

'
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SECTION E--PRIMARY COOLANT FLOW DECREASE TRANSIENTS

1. Reactor Coolant System and Puraps '

4

Failure Mode: Low flow -

Plant Corditions: Any power level

Discussion: Loss of flow by the reactor coolant pumps may be
the major contributor to a flow decrease.

2. Residual Hea- Removal System:

Failure Mode: Low flow or loss of flow

Plant Conditions: Shutdown

.

Discussion: Low flow or loss of flow through the RHR system
during decay heat removal, may be a significant

,

contributor to a flow decrease transient.

|

.

|
*
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SECTION F--FREQUENCY, OPERATOR ACTION AND ENGINEERED SAFETY

FEATURES TRANSIENTS
.

I 1. Reactor Ceolant System and Pumps:
.

Failure Mode: High or low flow rates

Plant Conditions: Any power level

Discussion: Various flow perturbations either high or low
could cause an Engineered Safety Features

actuation.

2. Pressurizer Overpressure Protection System:

Failure Mode: Inadvertent opening of a power operated or safety
relief valve

,

Plant Conditions: Any power level
.

Discussion: Inadvertent opening of a power operated or safety
relief valve could cause an actuation of an
Engineered Safety Feature, a violation of a
Technical Specification Safety Limit, or improper
operator actions.

3. High Head Safety In,iection System:

Failure Mode: Inadvertent initiation

Plant Conditions: Any power level
.

Discussion: Inadvertent initiation of the high head injection
system'is an Elgineered Safety Features actuationo

which could re; ult in actuation of additional
Engineered Safety Features.

~
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4 Chemical and Volume Centrol System:

Failure Mode: High or low makeup or letdown flow rates -

Plant Conditions: Any power level -

Discussion: Improper flow rates for the operation in progress
may result in Engineered Safety Features
actuations.

5. Pressur zer Pressure Control System:

Failure Mode: Maintaining higher or lower than required pressure

Plant Conditions: Any power level

Discussion: Incorrect maintenance of pressurizer pressure for
,

the operations in progress may result in actuation
of one or more Engineered Safety Features.

.

6. Accumulator Tank System:

Failure Mode: Inadvertent initiation

Plant Canditions: Any power level

Discussion: Inadvertent initiation of the accumulator tank
system is an Engineered Safety Features actuation
and may result in actuations of additicnal

Engineered Safety Features.

7. Reactor Protection System: *

:

| Failure Mode: Inadvertent reactor trips -

Plant Conditions: Any power level|

I
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Discussion: Inadvertent reactor trips could result in

actuation of Engineered Safety Features. This

type of failure appears to occur frequently.-

- 8. Control Rod Drive System:

Failure Mode: Inadvertent insertions or withdrawals

Plant Conditions: Any power level

Discussion: Inadvertent rod insertions may cause the operator

to perform incorrect actions as well as cause
actuation of Engineered Safety features.
Inadvertent rod withdrawals could also cause
actuation of Engineered Safety Features.

9. Pressurizer Level Control System:
,

Failure Mode: Level is indicating or controlling higher or lower
.

than required

Plant Conditions: Any power level

Discussion: Incorrect level indication could cause the
operator to perform incorrect actions, and

incorrect level control may result in actuation of

one or more Engineered Safety Features.

10. Excore Instrumentation Systems

Failure Mode: Provides higher or lower than actual condition
-

outputs

Plant Cvnditions: Any power level-

49
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Discussion: By providing higher or lower than actual condition
outputs this system may cause the operators to
perform incorrect actions and it may also result -

in Engineered Safety Features actuations.
.

11. Feedwater and Condensate Systems:

Failure Mode: High or low feedwater/ condensate flow or loss of
feedwater heating.

Plant Conditions: Any power level

Discussion: Failures of t'his type could result in actuation of
one or more Engineered Safety Features and may be
a cumulative type transient.

12. Reactor Coolant System Leak Detection System:
,

Failure Mode: False leak indication or failure to indicate a leak
.

Plant Conditions: Any power level

Discussion: Either of these failures may cadse the operator to
perform or fail to perform actions necessary to
maintain the plant in a safe condition. This type
of failure may also result in actuation of an

Engineered Safety Features system.

13. Process Computer System:

Failure Mode: Prevides' highe. ; < than actual condition
'

outputs -

,

Plant Conditions: Any power level -

s -

''s
'gg

'
\-
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Discussion: Provided the operator uses the process computer to
maintain plant variables the potential exists to
perform incorrect actions based on erroneous-

information being supplied oy the process computer.
.

14. Steam Generator Water Level Control System:

Failure Mode: High or low feedwater flow rate

Plant Conditions: Any power level

Discussion: These failures may result in the actuation of one

or more Engineered Safety Features systems.

15. Steanline Overpressure Protection S stem:3

Failure Mode: In&dvertent opening of a power ooerated or safety
, ,

relief valve

~

Plant Conditions: Any power level

Discussion: Inadvertent opening of a relief valve may result
in actuation of other Engineered Safety Features
systems and could become cumulative.

16. Main Steam System:

Failure Mode: Inadvertent main steam line isolation valve
opening or closing

Plant Conditions: Any power level
.

Discussion: These failures may result in the a:tuation of one

or more Engineered Safety Features systems and-

could become cumulative.
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17. Turbine Electrohydratlic Control System (EHC):

Failure Mode: Inadvertent opening or closina of turbine governor '

or stop valves.
.

Plant Conditions: Any power level

Discussion: Spurious opening or closing of turbine governor or
stop valves may result in actuation of one or more

Engineered Safety Features systems and could

become cumulative.

18. Auxiliary Feedwater System:

Failure Mode: Inadvertent actuation

Plant Conditions: Any power level
,

Discussion: Inadvertent operation of the auxiliary feedwater
system is an Engineered Safety Features system

.

actuation and may result in additional actuations

of Engineered Safety Features.

19. Steam Generators.

Failure Mode: Tube rupture or loss of heat transfer ability.

Plant Conditions: Any power level

!

| Discussion: Steam generator tube rupture may result in
actuation of Engineered Safety Features systems,
violation of Technical Specification Safety '

| Limits, and cause an operator to take erroneous
! actions. -

|

1

52

-.



-_

Failure of the steam generator to maintain heat
transfer capabilities may result in actuation of
one.or more Engineered Safety Faatures systems and

may become cumulative.
.

20. Auxiliary Steam System:

Failure Mode: High or low steam flow

Plant Conditions: Any power level

Discussion: Failures of this type may cause actuation of one
or more Engineered Safety Features systems and

could become cumulative.

21. Main Condenser and Evacuation System:

.

_,
Failure Mode: Loss or increase of condenser vacuum

,

.

Plant Conditions: Any power level

Discussion: Failures of this tyoe may cause actuation of one
or more Engineered Safety Features systems and

could become cumulative.

22. Steam Dump System:

Failure Mode: Inadvertent operation or failure to operate

Plant Conditions: Any power level

.

Discussion: Failures of this type may result in actuation of
one or more Engineered Safety Features systems -and

could become cumulative.*
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23. Component Cooling Water System:

Failure Mode: Heat exchanger tube rupture *

Plant Conditions: Any power level -

Discussion: Failures of this type may cause actuation of one
or more Engineered Safety Features and could

become cumulative.

24. Condenser Circulating Water System:

Failure Mode: High or low flow rates

Plant Conditions: Any power level

Discussion: Failures of this type may cause actuation of one
,

or more Engineered Safety Features systems and

could become cumulati'
.

25. Nitrogen Supply System:

Failure Mode: High header pressure

Plant Condi tions: Any power level

Discussion: Excessive header pressure may cause actuation of

one or more of the Engineered Safety Features and
'

could become cumulative.

26. Radiation Monitoring System:
.

Failure Made: Provides higher or lower than actual conditions
.

Plant Conditions: Any power level

| (
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Discussion: Failure to provide correct indications to the

operators may result in erroneous operator actions
and actuation of one or more Engineered Safety )

-

Features systems.
.

27. Annunciator System:

i

Failure Mode: Inadvertent alarms or loss of alarms

Plant Conditions: Any power level

'
Discussion: Failures of this type may cause incorrect operator

actions and may result in actuation of one or more'

of the Engineereo Safety Features systems.

.

<

4

9
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APPENDIX 0

H. B. ROBINSON OTHER TRANSIENTS

STUDY REJECTED SYSTEMS JUSTIFICATION
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APPENDIX D

H. B. ROBINSON OTHER TRANSIENTS

STUDY REJECTED SYSTEMS JUSTIFICATION

1. INTRODUCTION
-

During this phase a study of the Nuclear Fower Experiences and
Licensee Event Reports for the years of 1980 to 1982 was performed on the
Westinghouse 3 loop plants in an attempt to identify all other transients
that have actually occurred. An independent nonmechanistic Failure Mode
and Effects Analysis (FMEA) was performed during an earlier phase on the
major control systems utilized at PWRs to determine wnich system failures
or normal operations could result in any of the other transients. The LERs

and NPEs reviewed produced several cases of other transients of concern.
The FMEA also identified the same systems as well as other systems as
potential problems. The remaining systems were subsequently rejected from
this study and the reason or reasons are documented within this section of

,

this report.

~

2. ASSUMPTIONS

The following assumptions were useo to assist in justifying system
re.iection from further review.

2.1 Noncaoable System

Any system which through normal operation or failure has no apparent
capability to cause or contribute to any of the other transients was
rejected.

2.2 Safety Grade System
.

Any safety grade system which would require multiple failures to cause
or contribute to any of the other transients was rejected as multiple-

failures of safety systems is beyond the scope of this task.

.
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2.3 Insignificant Contribution System

Any system which through normal operation or failure could contribute *

an insignificant amount to any of the other transients was rejected from
' that transient review. * '

3. SYSTEM DISCUSSIONS

3.1 Reactor Coolant System and Pumps

i

Failures causing a high reactor coolant flow rate were rejected from
further review for the following transients and reasons:

t

o Increase in reactor coolant inventory: This type of failure

f should not affect RCS pressure or makeup flow rate, therefore,
should have a negligible effect on an increasing inventory

i transient. .

i
s

) o increase in reactor coolant system pressure: This type of-
,

failure should not affect RCS pressure, as pressure is not'

affected by an increased flow rate in a closed system.
!

!

! o Decrease in reactor coolant flow: This type of failure and

! transier.t are complemer.ts of each other, therefore, cannot exist
; at the same time,

j o Decrease in reactor coolant inventory: This type of-failure
! should not affect RCS pressure or makeup. flow rate, therefore,
! have a negligible effect on a decreasing inventory transient.
!

o Frequently occurring transients: This type of failure is- ,

unlikely at power operation as it would require a decrease in
system differential pressure. While the plant is in cold

shutdown, there are interiocks and administrative measures '

j- initiated which have been designed its prevent to occurrence.

l
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o Failures adversely affecti,ng operator actions: This type of

failure should not be inaicated to the operator on one instrument'
l** or type of instrument such that an erroneous action is initiated.

Failures causing a low reactor coolant flow rate were rejected from-

further review for the following transients and reasons:;

increase in reactor coolant inventory: This type of failureo

should result in a reactor coolant system (RCS) pressure increase
from the reduced heat transfer rate. As the RCS pressure
increases, makeup flow rate could decrease and possibly a relief
valve open, both of which decrease inventory making the failure
results opposite to the transient.

; o Increase in reactor coolant system pressure: This type of
failure was analyzed in the design basis accident (DBA). In the
DBA, it was found that the worst case accident is when a reactor

,

coolant pump experiences a locked rotor. This type of failure

could not be exceeded, therefore, this failure was rejected from
.

the analysis.
!

'

o Increase in positive reactivity: This type of failure should

cause an increase in reactor coolant oerature as the heat
transfer is reduced. When the temperato 1 increases, negative
reactivity is added which is opposite to he transient.

i

o Frequ2ntly occurring transients: This type of failure cid not

i appear in the !.ER's or NpE's at a f requen:V in excess of the

allowed rate as identified in the selection criter'a for transient;

' frequencies.

~

o Failures adversely affecting operator actioris: This type cf

failure should not be indicated to the operator on one instrument
or type of instrument such that an erroneous action is initiated.-
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3.2 Pjg>ssurizer Overpressure Protection System

Failures causing an inadvertent opening of a pressurizer power *

cperated or safety relief valve were rejected from further review for the

following transients cnd reasons: -

I

Incre_ase in reactor coolant inventor _y: This type of failurea

shot id cause a loss of inventory through the open valve.

o Incr ease in reactor coolant system pressure: This type of

failure should cause a decrease in RCS pressure as the pressurizer
steam bubble is vented to the drain tank.

Increase in positive reactivity: This type of failure should beo

an insignificant contributor to an increasing positive reactivity
trar sient as the reactivity change associated with pressure change
is minimal.

.

o Decrease in reactor coolant flow: This type of failure could

cause a decrease in reactor coolant pump NPSH'thus decreasing
.

flow, however~, the contribution would be minimal compared to the
overall effects of a decreasing flow transient.

o Frecuently occurring transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the allowed

rate as identified in the selection criterion for transient
frequencies.

Failures causing a power operated on safety relief valve to fail to
open when required, were rejected from further review for the following

I

transients and reasons:
.

| o All transients catecorized as "other transients": This type of

failure should not occur as this system is safety grade and, -

therefore, has sufficient redundancy that a single failure should
|
t
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have negligible effect. It is acknowledged that multiple failures

of a safety grade systems are possible, however, multiple failures

of safety grade systems are outside the scope of this task.*

j3.3 figh Head Safety Injection System-

Failures causing an inadvertent initiation of the high head safety

injection system were rejected from further review for.the following
transients and reasons:

o increase positive reactivity: This type of failure would cause

in increase in negative reactivity as borated water is injected.

o Decrease in reactor coolant inventory: This type c f failure

would cause inventory increase from injection flow.

o Decrease in reactor coolant flow: This type of failure could
,

cause an increase in reacter coolant pump NPSH which may cause an
increase in flow.

.

o Frequently occurring transients: This type of failure did not
appear in the LERs or NPEs at a frequency in excess of the allowed
rate as identified :n the criteria for transient frequencies.,

o Failures adversely af fecting operators actior.s: This type of
.

failure should not be indicated to the operator on one instruner:t
or type of instrument such that an erroneous action is initiated.

Failures causing the high Fead safety injection system to fail to
operate when required, were rejected from further review for the following
transients and reasons:

.

o All transients categorized as_"other transients"- This type of
failure should not happen as this system is safety grade and,-

therefore, has sufficient redundancy that a single failure should
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have negligible effect. It is acknowledged that multiple failures
t

of a sa''ety grade system are possible, however, multi;>1e failures
of safe:y grade systems are outside the score of this task. -

3.4 Residual Heat Removal System -

Failures causing RHR to be inadvertently initiated or to have a high
flow rate were rejected frem further review for the following transients

and reasons:

o Increase in reactor coolant inventory: This type of failure

should not contribute to an increasing inventory transient. The
RHR system cannot contribute to an increasing inventory when RCS

pressure is greater than 600 psig as the RHR will be unable to
overccme RCS pressure. When RCS pressure is less than 600 psig,
the RHR is lined up for residual heat removal operation, where it

is used for reactor coolant recirculation and becomes part of the
,

RCS. When RHR is used for residual heat removal, the RCS is

filled 1! quid full in which case an inadvertent operation or high
'

flow rate can not contribute to an increase inventory transient as

the RCS is already full.

o Increase in positive reactivity: This type of failure should

have a negligible effect during an increasing positive reactivity

transient. When RCS pressure is less than 600 psig, which is the
maximun pressure RHR can operate, RPR could add positive

reactivity by recirculating cold water, however, the reactivity

change associated with the cold water recirculation would be
minimal at this RCS temperature and pressure.

o Decrease in reactor coolant flow: This type of failure should

have a negligible effect on a decreasing reactor coolant flow '

transient. When RCS pressure is above 600 psig, RHR does not have
any ef fect on a decreasing flow transient as this system is unable -

to overcome RCS pressure, therefore, cannot be a contributor.

When RCS pressure is less than 600 psig, RHR is lined up for

64

l



residual heat removal, in which case it is recirculating coolant

through the RCS and RHR flow rate would be reactor coolant f!ow.
.

o Frequently occurring transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the allowed-

rate as identified in the selection criteria for transient
,

frequencies.

o , Failures adversely affecting operator action: This type of
failure should not be indicated to the operator on one instrument

or type of instrument such that on erroneous action is initiated.

Failures causing a low flow rate in the RHR system were rejected from
further review for the following transient and reasons:

o Increase in reactor coolant inventory: This type of failure

should have a negligible effect on an increasing inventory
,

t ransient. When RCS pressure is greater than 600 psig, RHR cannot'
(ontribute as it will be unable to overcome RCS pressure. When

.

FCS pressure is less than 600 p;ig, the RHR system is lined up or
residual heat removal, where it is used for reactor coolant

recirculation and becomes part of the RCS, When RHR is used for
residual heat removal, the RCS is filled liquid full in which case

a low flow cannot contribute to a high inventory transient as the
RCS is already full.

o Increase in positive reactivity transients: This type of.failu e

would cause or contribute to an increasing reactor coolant system
temperatu e which inserts negative reactivity.

o Frequently occurrir g transients: This type of faiiJre did not
~ appear in the NPEs or LERs at a frequency in excess of the allowed

rate as identified in the selection criteria for transient
frequencies. |

-

l

I
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o Failures adversely affecting operator actions: This type of
failure should not be indicated to the operator on one instrument
cr type of instrument such that an erroneous action is initiated. -

3.5 Chemical and Volume Control System -

Failures causing a high makeup or a low letdown flow rate in the
chemical and volume centrol system were rejected from further review for
the following transients and reasons:

Increase in positive reactivity: This type of failure shouldo

cause a negative reactivity addition from the borated coolant
added

o Decrease in reactor coolant inventory: This type of failure

resul .s in more inventory being added to the RCS than is being
removed, therefore, results in an increase in inventory.

,

o Decre pe in reactor coolant flow: This type of failure should
~

cause an increase in reactor coolant inventory which increases

reactar coolant pump NPSH. As NPSH increases, flow could also
.

increase.

o Frequently occurring transients: This failure did not appear in
the LERs or NPEs at a frequency in excess of the allowed rate
identified in the selection criteria for transient frequencies.

o Failures adversely affecting operator actions: This type of

failure should not be indicated to the operator on one instrument

or type of instrument such that an erroneous action is initiated.

,
Failures causing a low makeup flow rate, a high letdown flow rate, or -

I

; the addition of non-borated water in the chemical and volume control system
'

were rejected from further review for the following transients and reasons: -
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Increase in reactor coolant inventory: This type of failureo

should cause a decreasing inventory as more coolant would be
removed from the RCS than added.-

o Increase in reactor coolant pressure: This type of failure could-

cause a decrease in RCS pressure from the decrease in inventory.

o Decrease in reactor coolant system flow: This type of failure

has the potential of contributing to a decreasing flow transient
as a decrease in inventory will reduce reactor coolant pump NPS4.
A reduction in hPSH could decrease flow, however the contribution
should be minimal.

o Frequently occurring transients: This type of failure did r.ot

appear in the LERs or NPEs at a frequency in excess of the allowed
rate as identified in the selection criteria for transient
frequencies.

,

o Failures adversely affecting operator actions: This type of
*

failure should not be indicated to the operator on one instrument
or ty-e of instrument such that an erroneous action is initiated.

3.6 Coolant S_ampling System

Failures causing a high flow rate in the coolant sampling system were
rejected from further review for the following transients cnd reasons:

o All transients categorized as "other transients": This tyoe of
failure should not have a significant contribution to any of the
transients of concern as this system is small in comparison to the
overall reactor coolant system.

.

Failures causing a Icw flow rate in the coolant sampling system were
rejected from further review for the following transients and reasons:.
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All transients categorized as "other transients"- This type ofo

failure should not have a significant contribution to any of the
transients of concern as this system is small in comparison to the *

overall reactor coolant system.
.

3.7 Pressurizer Pressure Control System

Failures causing a lower than actual pressure indication or
pressurizer pressure to control high were rejected from further review for
the following transients and reasons:

Increase ;n reactor coolant inventory: This type of failureo

should cause a decrease in reactor coolant inventory as the higher
pressure could reduce the makeup rate and cause a relief valve to
open, either of which would result in an inventory decrease.

Increase in positive reactivi_ty: This type of failure shouldo
,

have a minimal effect on positive reactivity as a pressure change
does not cause a significant change in reactivity.

.

Decrease in reactor _ coolant flow: This type of failure has theo

potential of contributing to a decreasing flow transien; as it
could result in a reduction of rea: tor coolant NPSH from the
decreased inventory. However, the contribution would be

insignificant to the overall transient.

, o Freauently oc_c_urring transients: This type of failure did not

appear in the LERs, or NPEs at a frequency in excess of the
' allowed rate as indentified in the selection criteria for

transient frequencies.

o Failures adversely affecting operator actions: This type of '

failure should not be indicated to the operator on one instrument
or one type of instrument such that an erroneous action is -

initiated.
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Failures causing a higher than actual pressure indication or
pressurizer pressure to control low were rejected from further review for
the follcwing transients and reasons:-

- o Increase in reactor coolant system pressure: This type of

failure w' auld result in a decreasing pressure transient.

o Increase in positive reactivity: This type of failure should

Fave a minimal effect on reactivity as the change in reactivity
associated with pressure chang (s is insignificant.

Decrease in reactor coolant inventory: This type of failureo

should rinimize a decreasing inventory transient as the inventory
loss rate would be slower and the makeup rate wuuld be higher.

o Decrease in reactor coolant flow: This type of failure should

have a minimal effect on flow as a decrease in pressure should not
.

affect reactor coolant pump NPSH in a closed system.

*

o Frecuently occurring transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the allowed

rate as identified in the selection criteria for transient
frequencies.

o Failures adversely affecting operator actions: "his type of

failure should not be indicated to the operator on one instrument
or type of instrument such that an erroneous action is initiated.

3.8 Accumulator Tank System

Failures causing inadvertent coolant injection were rejected from
further review for the following transients and reasonsi-

|

Increase in reactor coolant system pressure: This type of io.

failure should not have the capability of contributi19 to an
increase pressure transient. Since the accumulators are a low

i
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head static system, they can not operate while RCS pressure is
above approximately 800 psig. When RC5 pressure is below
injec; ion pressure, administrative actieris are initiated to *

prevent its operation.

.

Increase in casitive reactivity: This type of failure wouldo

cause a negative reactivity addition as the injected fluid is

highly barated.

Decrease in reactor coolant inventory: This type of fa' lureo

would add coclant inventory.

o Decrease in reactor coolant flow: This type of failure should

have a minimal effect on reactor coolant pump NPSH, therefore,
have an insignificant effect on flow.

o Frequently occurring transients: This type of failure did not
,

appear in the LER's or NDE's at a frequen;y in excess of the

allowed rate as identified in the selection criteria for transient
.frequencies.

o Failures adversely affecting operator actions: This type of

failure should not be indicated to the operator on one instrument
or type of instrument such that an erroneous action is initiated.

Failures causing the accumulator tank system to fail to inject when
required, were rejected from further review for the f ollowing transients
and reasons:

.

!

o All transients categorized as "other transients": This type of
tailure should not happen as this system is safety grade and,|

therefore, has sufficient redundancy that a single failure should
.

~

have negligiole effect. It is acknowledged that multiple failures
of a safety grade systems are possible, however, multiple failures -

of safety grade systems are outside the scope of this task.
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3.9 Reactor Protection Syste_m

Failures causing inadvertent reactor trips were rejected from further-

review for the following transients and reasens:
.

o Increase in reactor coolant inventory: This type of failure has

the potential of contrivating to an increasing inventory transient
as it can reduce RCS pressure, however, the contribution should be
minimized as the pressurizer will counteract the reduction.

o Increase in reactor coolant system pressure: This type of

failure should cause a decrease in RCS pressure as the heat

transfer rate is decreased..

o Increase in positive reactivity: This type of failure should

result in control rod insertion which adds negative reactivity.

o Decrease in reactor coolant inventory: This type of failure

should cause a pressure decrease which would result in a slower
inventory loss rate and a minimal affect on this transient.

*

a

-
,

o Decrease in reactor coolant ficq: This type of failure should

not have a significant effect on reactor coolant pump NPSH in a
;

closed system.-

o Failures adversely affecting operatcr actions: This type of

failure should not be indicated to the operator on one instrument

}
or type of instrument such that in erroneous action'is initiated.

:

Failures causing the reactor to not trip when required were rejected

from further review for the following transients and reasons:,

.

o All transients categorized as "other transients": This type of

failure should not happen as this system is safety grade and,( .

therefore, has sufficient redundancy that a single failure should

71
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have r:egligible effect. It is acknowledged that multiple failures
of safety grade systems are possible, however, multiple failures
of safety grade systems are outside the scope of this task. *

3.10 [pntrol Rod Drive System -

Failures :ausing an uncentrolled rod witharawal or a rod ejection were
rejected from, further review for the following transients and reasons:

o Increase in reactor coolant inver. tory: This type of failure
could cause a pressure increase from the increased heat
production. The increased pressure should cause a decrease in

makeup flow rate and possibly a relief valve to open both of which
tend to reduce inventory.

o Decrease in reactor coolant flow: This type of failure does not

have the potential of affecting reactor coolant flow.
,

P

o Frequently occurring transient: This type of failure did not
~

appear in the LERs or NPEs at a frequency in excess of the allowed

rate as identified in the selection criteria for transient
frequencies.

Failures causing an inadvertent rod insertion or a dropped rod were
rejected from 'urther review for the following transients and reasons:

o increi.se in reactor coolant inventory: This type of failure
would have an insignificant contribution to an increasing
inventory transient.

o Increase in reactor coolant system-oressure: This type of

( failure would tend to cause a decrease in pressure. *

! o Increase in positive reactivity: This type of failure would -

cause a negative reactivity addition from the rod insertion.

|
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o Decrease in reactor coolant inventory: This type of failure

would have an insignificant contribution to a decreasing inventory
*

transient.

'
o Decrease in reactor coolant flow: This type of failure should

not significantly affect reactor coolant pump flow.

o Frequently occurring transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the allowed
rate as identified in the selection criteria for transient

frequencies.

3.11 Pressurizer Level Control System

Failures causing actual pressurizer level to be higiier than indicated
or level to be cortrolling high were rcjected from further review for the

following transients and reasons:,

o Increase in reactor coolant system pressure: This type of
failure should not contribute to an increasing RCS pressure as the
cressure is regulated by the pressurizer steam bubble not the
level.

o Increase in positive reactivity: This type of failure should not

have the capability of adding reactivity as reactivity is not

affected by pressurizer level.

o Decrease in reactor coolant inventory: This type of failure

woulo not cause a decreasing inventory transient.

o . Decrease in reactor coolant flow: This type of failure should
*

cause an increase in reactor coolant pump head which would tend to

increase flow.
.
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Freguently occurring transients: This type of failere did noto

aopear in the LERs or NPEs at a frequency in excess of the allowed

rate as identified in the selection criteria for transient -

frequencies.

.

Failures causing actual pressurizer level to be lower than indicated
or pressurizer level to be controlling low were rejected from further
review for the following transients and reasons:

o Increase in teactor coolant inventory: This type of failure

should decrease the effects of an increasing inventory transient.

o Increase in reactor coclant system pressure: This type of

failure should not have the capability of affecting pressure as
the pressure is controlled by the steam bubble in the pressurizer
and not the water level.

.

Increase in positive reactivity: This type of failure should noto

have the capability of adding reactivity as reactivity is not
"af fected by pressurizer level .

o Decrease in reactor coolant flow: This tvpe of failure appears
to have the capability of being a contributor to a decreasing
reactor coolant flow transient by decreasing reactor coolant pump
NPSH, however, the contribution made by this failure would be
insignificant.

o Frecuently occurrine transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess .f the allowed
rate as identified in the selection criteria for transient
frequencies.

.

O
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3.12 Engineered Safety Feature Actuation System

Failures causing inadvertent initiation of any or all Engineered-

Safety Feature systems were rejected frcm further review for the following
transients and reasons:-

o All transients categorized as "other transients'j: This type of
'

failure has the potential of contributing to one or more of the
selection criteria for "other transients," however, failures of

this type will cause a component system failure and will be
evaluated during i dividual system reviews.n

Failures causing the Engineered Saf 2ty Features to not initiate when
required were rejected from review for the following transients and reasons:

4

o All transients categorized as "other transients": This type of
failure should not happen as this system is safety grade and,

,

therefore, has sufficient redurdancy that a single failure should
have negligible effect. It is acknowledged that multiple failures

*
of safety grade systems are possible, however, multiple failures
of safety grade systems are outside the scope of this task.

3.13 Incore Instrumentation System

Failures causing higher than actual paraneter indication in the core
were rejected from further review for the following t ransients and easons:

o All transients categorized as "other transi(nts"- This type of

] f ailure should have a minimal effect on any of the "other
transients" as this system is used for core oower distribution

indication and not for an indication to initiate immediate
*

operations or corrective actions.

Failures causing lower than actual parameter indication in the core*

were rejected from further review for the following transients and reasons:

|
)
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All_ transients categorized as "other transients": This type ofo

failure should have a minimal effect on any of the "other
trantients" is this system is used for core power distribution -

indication a1d not for an indication to initiate immediate
opera. ions or corrective actions. -

3 14 Excore J1strumentation System

Failures causing a higher than actual core power indication are
rejected from further review for the following transients and reasons:

o Incretse in reactor coolant inventory: This type of failure does

not have the capability to affect RCS inventory and was rejected.

o Increase in reactor coolant system pressure: This type of

failu e would not have the capability to affect RCS pressure and
was rejectea.

.

o Increase in positive reactivity: This type of failure could have
*the capability of af fecting reactivity, however, it should have an

insignificant contribution and was rejected.

o Decrease in reactor coolant inventory: This type of failure

should not tave the capability to affect RCS coolant inventory and
was rejected.

o Decrease in reactor _ coolant flow: This type of failure should
i not havt- the capability tt affect reactor coolant pump flow and
|

| was rejected.

o Frequently occurrino transients: This type of failure did not
appear in the LERs or NPEs at a frequency in excess of the allowed *

,

rate as identified in the selection criteria for transient
frequencies. -
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Failures causing a lower than actual core power indication were
rejected from further review for the following transient s and reasons:

.

o increase in reactor coolant inventory: This type of failure

should not have the capability to af fect RCS inventory and was.

rejected.

_ Increase in reactor coolant system pressure: This type ofo

failure should not have the capability to at fect RCS pressure and
was rejected.

Increase in positive reactivity: This type of failJre could haveo

the capability to affect reactivity, however, it sh)uld nave an
insignificant contribution and was rejected.

o Decrease in reactor coolant inventory: This type of failure

should not have the capability to af fect RCS coolant inventory and
,

was rejected.

*
o Decrease in reactor coolant flow: This type of faiiure should

not have the capability to affect reactor coolant pump flow and
was rejected.

o Frequently occurring transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the allowed

rate as indentified in the selection criteria for transient
,

frequencies.

3.15 Reactor Containment Structure and Containment Isolt. tion System

i

Failures causing the reactor containment to fail to maintain a

required isolation are rejected from further review for the following-

j transients and reasons:
I

.

o A'.1 transients categorized as "other_ transients": This type of

failure should not happen as tais system is safety grade and,
.
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therefore, has sufficient redundancy that a single failure should
have 1egligible effect. It is acknowledged that multiple failures
of sa 'ety grade systems are possible, however, multiple failures -

of sa 'ety grade systems are outside the scope of this task.
.

Failures causing containment isolation when not required were rejected
from further review for the following transients and reasons:

o All transients categorized as "other transients": This type of

failure has the potential of contributing to one or more of the
selection criteria for "other transients," however, failures of
this type will cause a component system failure anc will be
evaluated during individual system reviews.

3.16 feedwater and Cnndensate System

Failures causing feedwater and condensate systems to have a high flow
,

rate or feedwater heating to have a low flow rate were rejected from
further review for the following transients and reasons:

.

o Increase in reactor coolant inventory: This type of failure
should not have the capability of adding or removing RCS coolant
inventory and was rejected.

o Increase in reactor coolant system oressure: This type of
failure should cause a RCS pressure decrease from an increased

heat transfer rate.

| c Decrease in reactor coulant inventory: This type of failure
should not have the capability of adding or removing RCS coolant
and was rejected.

.

o Decrease in reactor coolant flos: This type of failure should

not affect reactor coolant flow. -

:>
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i
o Frequently _ occurring transien_ts: This type of failure did not i

appear in the LERs or NPEs at a frequency in excess of the allowed
rate as identified in the selection criteria for transient*

frequencies.
.

o Failures adversely affecting operator actions: This type of

failure should not be indicated to the operator on ore instrument

or type of instrument such that an erroneous action is initiated.

Failures causing a low fee 6 eater or condensate flow rate were rejected
from further review for the following transients and reasons:

o Increase in reactor coolant inventory: This type of failure

could not cause an increase in RCS inventory and was rejected.

o Increase in positive reactivity: This type of failure should

cause a negative reactivity addition as it would cause reactor
,

caolant temperature to increase.

.

o Decrease in reactor coolant inventory: This type of failure

s1ould not cause a reactor coolant decrease inventory transient.

o Dacrease in reactor coolant flow: This type of failure does not

have the potential of contributing to a decreasing flow transient
and was rejected.

o Frecuently occurring transients: This type of failure did not

aapear in the LERs or NPEs at a frequency in excess of the allowed

| rate as identified in the selection criteria for transient
! f equencies.

| *

o Failures adversely affecting operator actions: This type of

| f ailure should not be indicated to the operator on one instrument
! or type of instrument such that an erroneous action is initiated.+

|

,
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3.17 Reactor Coolant Leak Detection System

Failures causing an inadvetent reactor coolant leak indication were *

rejected from further revie' for the following transients and reasons:
,

o Increase in reactor coolant inventory: 1riistypeoffailure
should not have the capability of directly adding reactor coolant
and was rejec ted.

o Increase in reactor coolant system pressure: This type of
failure should not have the capability of changing RCS pressure,

o Increase reactivity transient: This 'ype of failure should not

have the capability of adding positive reactivity and was rejected.

o Decrease in reactor coolant flow: This type of failure should
not have the capability of changing reactor coolant pump flow.

,

o Frequently occurring transients: This type of failure did not
appear in the LERs or NPEs at a freque'ncy in excess of the allowed ~

rate as ident'ff ed in the selection ' criteria for transient
frequencies.

.

Failures causing.the reactor coolant leak detstion system to fail to
indicate when.a laak exists were rejected from further review for the'

following transiecn ard reasons:

o Increase in reactor coolant irventory transient: This type of

fairure should not have the cacability of addirth reactor coolant
anc kas rejec.ed. '

'

Increase in reactor coolant sy_ stem pressu e: This type of 'o-
_

~~

failure should not have the capability of cnanging RCS pressure
andwashejected. 1 -

J

%t
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I
i

|

o Increase reactivity transient:This type of failure should not

i have the capability of adding reactivity and was re.iected.
.

,

i

! o Decrease in reactor coolant inventory: This type of failure
1 'should not have the capability of removing coolant inventory and*

;

! wa: rejected.

,

j o Decrease in reactor coolant _flos: This type of failure snould
not have the capability of changing reactor coolant pump flow and

! was rejected.
a

, o Frequently occurring _ transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the allowed'

rate as identified in the select!on criteria for transient
frequencies.

|

3.18 Process Com) uter S_ystem4

,
_

i
d Failures that cause the process computer to indicate plant parameters

,

lower than actual were rejected from further review for the following
transients and reasons:

o increase in reactor coolant invento ry: This type of. failure
should not have the capability af directly adding r? actor coolant
and was rejected.

,

o . Increase in reactor coo' ant systen pressure: This type of

failure should not have the capability of changing RCS pressure
,

and was rejected,

o Increase in positive reactivity: This type of failure should not
* nave the ability of adding reactivity and was rejected.

o Decrease in reactor coolant inven tory: This type of failure-

should not have the capability of directly removing coolant =
inventory and was rejected.

.

4 -
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o Decrease in reactor coolant flow: This type of failure should
not have the capability of changing reactor coolant pump flow.

.

o Freguintly occurring transients: This type of failure did not

appea'' in the LERs or NPEs at a frequency in excess of the allowed *

rate as icantified in the selection criteria for transient
frequencies.

,

1
Failures causing the process computer to indicate plant parameters

higher than actual were rejected from further review for the following
transients and reasons:

t

o Increase in reactor coolant inventory: This type of failure

should not have the capability of directly adding coolant
'

inventory and was rejected.

Increase in reactor coolart system pressure: This type ofo
,

failure should not have tie capability of changing RCS pressure.

.
o Increeta in oositive reactivity: This type of failure should not

have the capability of adding reactivity.

o Decrease in reactor ecolant inventory: This type of failure

should not have the capability of directly removing coolant
inventory.

Decrea.e in reactor coolant flow: This type of failure shouldo e

not have the capability of changing reactor coolant pump flow.

o Frecuently occurrine transients: This type of failure did not
appear in the LERs or NPEs at a frequency in excess of the allosed

rate as identified in the selection criteria for transient '

frequencies.

.

m
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3.19 Steam Generator Water Level Control Sys_tym
4

,

:

i Failures in the steam generator water level control system causing a-.

j high feedwater flow rate were rejected frcm further review for the
' following transients and reasons:.

;

i Increase in reactor coolant inventory: This type of failureo

! should not have the capability of adding RCS coolant inventory.
;

I -

l increase in reac_ tor coolant _ system pregure: Th!s type ofo
i

failui should cause a RCS pressure decrease.
1

;

' Decrease in reactor coolant inventory: This type of failureo

should not have the capability of removing RCS coolant inventory.'

9

h

| o Decrease in reactor coolant flow: This type of failure should

1 not affect reactor coolant pump flow.
1 .

i
i
'

Frequently _ occurring transients: This type of failure did noto
* appear in the LERs or NPEs at a f requency in excess of ths' allowed

; rate as identified in the selection criteria for transient -
frequencies.

1
I

Failures adversely,af fecting_ogorator actions: This type ofj o
,

! failure chould not be indicated to the operator on one instrument
| or type of instrument such that an erroneous action is initiated.
1

a

Failures causing the steam generator water level control system to a

initiate a low feedwater flow rato were rejected from further review for
the following transients and reasons:

!

increase in reactor coolant inventory: This type of failure-
; o

j should not cause a direct increase in RCS inventory.
'

|
.
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l
l

Increase in positive reactivity: This type of failure shouldo

cause a negative reactivity a<ddition as it would cause reactor
coolant temperature to ircrease. *

Decrease in reactor coolant inventory: This type of failureo -

shcu!J not have the potential of contributing to a decreasing
inventory transient.

o Decrease in reactor coolant flow: This type of failure should

not have the potential of contributing to a decreasing # low
transient.

Frequently _ occurring transients: This type of failure did noto

appea in the LERs or NPEs at a frequency in excess of the allowed

rate .ls identified in the selection criteria for transient
frequ3ncies.

.

o Failu es adversely affecting operator actions: This type of

failu e should not be indicated to the operator on one instrument
'or ty ur of instrument such that an erroneous action is initiated.

3.20 Steamline Overpressure Protection System

Failures causing inadvertent operation of a power operated or safety
relief valve in the main stean system were rejected from further review for
the following t.ransients and reasons:

Increose in reactor coolant inventory: This type of failureo

shoult. not have the capability of adding reactor coolant inventory
and wis rejected.

o increase in reactor coolant system pressure: This type of '

f ailu"e should cause a RCS pressure decrease from an increased

heat .ransfer rate. *
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,

o Decrease in reactor coolant inventory: This type of failure

should not have the capability of removing reactor coolant and was
rejected.' -

o Decrease in reactor coolant flow: This type of failure should-

not affect reactor coolant flow,

o Frequently occurring transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the rate as
identified in the selection criteria for transient frequencies.

| o Failures adversely affecting operator actions: This type of

failure should not be indicated to the operator on one instrument

or type of instrument such that an erroneous action is initiated.

Failures causing the steamline overpressure protection system to fail
to operate when required were rejected from further review for the

,

following transients and reasons:
,

*

; o All transients categorized as "other transients": This type of
failure should not happen as this system is safety grade and,
therefore, has sufficient redundancy that a single failure should
have negligible effect. It is acknowledged that multiple failures

. of safety grade systems are possible, however, multiple failures
of safety grade systems are outside the scope of this task.

3.21 Main Steam System4

]
Failures causing a high flow rate or an inadvertent opening of a main

; steam iso'.ation valve were rejected from furtner review for the following
i transients and reasons:

.

F

Increase in reactor coolant inventory: This type of failureo

should not have the capability of directly adding reactor coolant-

inventory and was rejected.

.
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o Increase in reactor coolant system pressure: This type of
failure should cause a RCS pressure decrease from an increased

heat transfer rate. -

o Decrease in reactor coolant inventory: This type of failure a

shoulj not hne the capability of removing reactor coolant
inventory and was rejected.

o Decrease in teactnr coolant flow: This type of failure should

not affect reactor coolant flow.

o Frequently occurrir.o transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the rate as
identified in the selection criteria for transient frequencies.

o failures advarsely affecting operator actions: This type of
failure should not be indicated to the operator on one instrument

,

or type of instrument such that an erroneous action is initiated.

'Failures causing a low main steam flow rate or an inadvertent main
steam isolation valve closure were rejected from further review fcr the

following transients and reasons:

o Increase in reactor coolant inventory: This type of failure

| should not have the capability of adding reactor ccolant inventory
directly and was rejected,

increase in positive reactivity: This type of failure shouldo

cause a negative reactivity addition as it would cause RCS

tempe ature to increase.

o Decreise in reactor coolant flow: This type of failure should *

not have the potential of contributing to a decreasing flow
transient and was rejected. -

|

f
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o Frequently occurring transients: This type of failure did not
appear in the LERs or NPEs at a frequency in excess of the allowed

*

rate as identified in the selection criteria for transient

frequencies.
.

o Failures adversely af fecting operator actions: This type of
failure should not be indicated to tne operator on one instrument
or type of instrument such that an erroneous action is initiated.

3.22 Turbine Electrohydraulic Control System (EdC] i

Failures in the EHC causing the turbine control or governor valves to
| inadvertently open or fail to trip were rejected from further review for
| the following transients and reasons:

||
'

1

o Increase in reactor coolant inventory: This type of failure
should not have the capability of adding reactor coalant inventory.,

|

o Increase in reactor coolant system pressure: This type of
*

failure should cause an RCS pressure decrease from an increased
heat transfer rate.

I o Decrease in reactor coolant inventory: This type of failure
I
' should not have the capability of removing reactor coolant

inventory.

o Decrease in reactor coolant flow: This type of failure should
not affect reactor coolant flow.

o Frequently occurring transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the rate as
~

identified in the selection criteria for transient frequencies.

o Failures adversely affecting operator actions: This type of-

failure should not be indicated to the operator on one instrument
or type of instrument such that an erroneous action is initiated.
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Failures tn the EHC causing the turbine control oc governor valves to
inadvertently : lose were rejected from further review for the following
transients and reasens: -

Increise in reactor coolant inventory: This type of failureo -

shouli not have the capability to directly cause an increase in
RCS iiventory and was rejected.

Increise in p_ositive reactivity: This type of failure shouldo

cause a negative reactivity addition as it would cause reactor

coola it temperature to increase.

Decre. se in reactor coolant inventory: This type of failureo

shoulri not have the potential of directly contributing to a
decretsing RCS inventory and was rejected.

o Decre se in reactor coolant flow: This type of failure should
,

not have the potential of contributing to a decreasing flow
trans ent.

.

Freau ntly_ occurring transients: This type of failure did noto

appea- in the LERs or NPEs at a frequency in excess of the allowed

rate .s identified in the selection criteria for transient
frequencies.

Failu"es adversely __aff_ecting operator actions: This type ofo

failure should not be indicated to the operator on one instrument
or tyi.e of instrument such that an erroneous action is initiated.

3.23 Aud liary Feedwater System

Failures causing an inadvertent operation or a high flow rate in the '

( auxiliary feedvater system were rejected from further review for the
! following trantients and reasons: *
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o Increase in re_acter coolant inven_ tory: This type of failure

should not have the capability to directly add reactor coclant
*

inventory and was rejected.

*
o In vase in reactor coolant system _ pressure: This type ofe

failure would result in a reactor coolant system pressure decrease

due to the increased heat transfer,

o Decrease in reactor coolant i nvento ry: This type of failure

should not have the capability to directly remove reactor coolant
inventory and was rejected,

o Decrease in reactar coolant flow: This type of failure should

not have the potential to cause or contribute to a decreasing

reactor coolant flow and was rejected.
I

F re_qu e n t l y_o c c u r r i n g t ra n s i e n t s : This type of failure did noto.
_

appear in the LERs or flPEs at a frequency in excess of the allowed
rate as identified in the selection criteria for transient

.

frequencies.

Failures __ adversely af fecting_. operator actions: This type ofo

failure should not be indicated to the operator on one instrument
,

or type of instrument such that an erroneous action is initiated.

Failures causing a low flow rate or a loss of flow from the auxiliary
feedwater system were rejected f rom f urther review for the following
transients and reasons:

o All transients cateaorized as "other transients": This type of
failure should not happen as this system is safety _ grade and,

'

therefore, has sufficient redundancy that a single failure should
have negligible effect. It is acknowledged that multiple failures

' * of safety grade systems are possible, however, multiple failures
of safety grade systems are outside the scope of this task.
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3.24 steam Generator

Failures in the steam generator allowing mixing of the reactor coolant '

and setnndary coolant are rejected from further review for the following
transients and reasons: -

o Increase in reactor cooli nt inventory: This type of fatiure

would cause a decrease it, in-entory as the reactor coolant
pressure is higher than secondary pressure and reactor coolant
will leak in o the seconeary coolant.

Increase in reactor coolant system pressure: This type ofo

failure would cause a pressure decrease as reactor coolant is lost.

Increase in positive reactivity: This type of failure should noto

have a significant affect on reactivity as the reactivity change
! associated with pressure is minimal.

.

o Decrease in reactor cooltnt flow: This type of failure has the
potential of af fecting reactor coolant pump NPSH, however, the

.

affect would be insignificant to the overall transient and was
rejected.

o _Freguently occurring transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the allowed

rate as identified in the selection criteria for transient
j frequencies.

!
|

Failures causing the steam generator to fuil to allow heat transfer
were rejected from further review for the following transients and reasons:

| o Increase in reactor coalant inventory: Tnis type of failure '

| should not have the capaoility to directly add reactor coolant
inventory and was rejected. -
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o Decrease in positive reactivity: This type of failure could

cause a negative reactiviti addition as the RCS temperature should
increase from reduced heat transfer rate.*

o Decrease in reactor coolant inventory: Tnis type of failure*

should not have the capability to directly remove reactor coolant
inventory and was rejected,

i o Decrease in reactor coolant flow: This type of failure should

not cause a change in the reactor coolant pump flow.

o Frequently occurring transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the allowed
rate as identified in the selection criteria for transient

frequencies.
,

o Failures adversely affecting operator actions: This type of, ,

failure should not be indicated to the operator on one instrument
or type of instrument such that an erroneou action is initiated.

.

3.25 Steam Generator Blowdown Sy tem

Failures causing a high flow rate or inadvertent operation of the
steam generator blowdown system were rejected from further review for the-
following transients and reasons:

o Increase in reactor coolant inventory: This type of failure

should not have the capability of directly idding reactor coolant
inventory and was rejected,

Increase in reactor coolant system pressure. This type ofo
~ failure should cause a RCS pressure decrease from an increased

heat transfer rate.
'

1
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o Decre se in reactor coolant inventory: This type of failure

shoul..i not have the capability of directly removing reactor
coolcit inventory and was rejected. -

o Decre se in reactor coolant flow: This type of failure should -

net a fect reactor coolant flow.

o Frequ n t ly_ occ urr i ng_t ra n s i en t s : This type of failure did not

appea- in the LERs or NPEs at a frequency in excess of the rate as
identified in the selection criteria for transient frequencies.

Failu gs adversely affect s operator actions: This type ofo

failure should not be indicated to the operator on one instrument
or tyce of instrument such that an erroneous action is initiated.

Failures causing a low flow rate in the steam generator blowdown
system were rejected from further review for the following transients and

,

reasons:

'
o All t ansients categorized as "other transients": This type of

failu e has the potential of contributing to one or more of the
trans ents, however, the cor.tribution should be insignificant to
the o.erall transient effects. Therefore, this type of failure

was r jected,

3.26 Steam Gen 3rator Sampiing System

Failures :ausing a high flow ate or inadvertent operation of the
steam generato sampling system were rejected from further review for the
following tran.ients u d reasons:

o All transients _c Aegorized as "other transients": This type of -

failure has .he pctential of contributing to one or more of the
transients, nowever, the system is small enough that the -

|
contribution should be insignificant.
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Failures causing a low flow rate in the steam generator sampling
system were rejected from further review for the following transients and

* reasons:

- o All transients categorized as "other transients": This type of'

failure has the potential of contributing to one or more of the
,

transients, however, the system is sn all enough that the
contribution should be insignificant.

I

3.27 Turbine Generator Suppprt Systems

Failure in the turbine generator support systems causing the required
cooling or lubricattun to not be provided were rejected from further review
for the following transients and reasons:

o All transients cate.gorized as "other transients": This type of
failure has the potential of contributing to one or more,

transients, however, these failures should cause the turbine

control or governor valves to tr ip and this type of failure will
*

te evaluated in the Turbine Electrohydraulic Control system.

3.28 Auxiliary Steam _ System
_

Failures causing a high steam flow rate or an inadvertent flow in the
auxiliary steam system were rejected from further review for the following
transients and reasons:

o _ Increase _in reactor coolant inventory: This type of failure

should not have the capability of directly adding reactor coolant
inventory and was rejected.

,

o Increase in reactor coolant syst em pressure: This type of
*<

j failure should cause a RCS pressure decrease from an increased
' heat transfer rate..

!

i
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o Decrease in reactor coolant inventory: This type of failure

should not have the capability of directly removing reactor
coolant inventery and was rejected. -

o Decreise in reactor _ coolant flow: This type of failure should a

not a?fect reactor coolant flow.

Frequently _. occurring transients: This type of failure did noto

appea in the LERs or NPEs at a frequency in excess of she rate as
ident- fied in the selection criteria for transient frequencies.

Failures adversely af fecting_0perator actions: This type ofo

failure should not be indicated to the operator on one instrument
or type of instrument such that an erroneous action is initiated.

Failures causing a low steam flow rate or a loss of flow in the

auxiliary steam system were rejected from further review for the following
,

transients and reasons:

o Incre< se in reactor coolant inventory: This type of failure
'

shoulc not have the capability to directly add reactor coolant
inventory and was rejected.

Increase in positive reactivity: This type of failure wouldo

cause an increase in negative reactivity as a result of the
reduction in heat transfer rate.

o Decrease in reactor coolant inventory: This type of failure

should not have the capability to directly remove reactor coolant
inventory and was rejected.

o Decrease in reactor coolant flew: This type of failure should -

not contribute to decreat ing ficw transient and was rejected.
.

1
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F

c Frequently occurring transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the rate as
identified in the selection criteria for transient frequencies.+

. o Failures adversely af fecting_ operator actions: This type of

failure should not be indicated to the operator on one instrument

or type of instrument such that an erroneous action is initiated.

3.29 Main Condenser and Evacuation Sy_ stems

Failures in the main condenser or evacuation systems resulting in a
loss of vacuum were rejected from further review for the following
transients and reasons:

o Increase in reactor coolant inventory: This type of failure

should not have the capability to directly add reactor coolant

inventory and was rejected.
,

; o Increase in positive reactivity: This type of failure would
~

cause an increase in negative reactivity as a result of tne
reduction in heat transfer rate.

Decrease in reactor coolant inventor,v: This type of failureo

should not have the capability of directly removing reactor
coolant inventory and was rejected.

o Decrease in reactor coolant flow: This type of failure should

not contribute to decreasing flow transient and was rejected.4

i

o Frequently occurring transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the rate as
identified in the selection criteria for transient 'requencies.

,

*

1

|
o Failures adversely af fecting ope rator action:.. Thio type of '

, .

failure should not be indicated to the operator on one instrument
or type of instrument such that an erroneous action is initiated.

;

I
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Failures causinc an increase in vacuum in the main condenser were
rejected from further review for the following transients and reasons:

.

Incre ase in reactor coolant inve., tory: This type of failureo

shou'.d not Fave the capal>ility to directly add reactor coclant .

inver tory ard was rejected.

Incrcase in gositive reactivity: This type of failure couldo

caus( an increase in negative reactivity as a result of the
reduction in heat transfer rate.

Decrease in reactor coolant inventory: This type of failureo

should not have the capa'>ility to directly remove reactor cociant
inventory and was rejected.

o Decrease in reactor cool. int flow: This type of failure could not

contribute to decreasing flow transient.
.

o frequently occurring trarsients: This type of failure did not

appear in the LERs or NPl:s at a frequency in excess of the rate as '

identified in the selection criteria for transient frequencies.

Failu es adv?rsely affectino onorator actjons: This type ofo

failu e should not be incicated to the operator on one instrument
or ty)e of instrument such that an erroneous action is initiated.

3.30 Steam Duno System

Failures :ausing ar. inadvertent operation or the steam dump valves to
fail open were rejected from further rev'ew for the following transients
and reasons:

.

incretse in reactor coolant _ inventory: This type of failureo

should not have the capatility of directly adding reactor coolant -

inventory and was rejected.

|
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o Increase in reactor coolant system pressure: This type of

failure should cause a RCS pressure decrease from an increased
* heat transfer rate.

o Decrease in reactor coolant inventory: This type of failure' '

should not have the capability of directly removing reactor

ccolant inventory and was rejected.

o Decrease in reactor coolant flow: This type of failure should
.

not affect reactor coolant flow,

o Frequently occuring transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the rate as

identified in the selection cri+eria for transient frequencies.

o Failures adversely _affecting operator actions: This type of

failure should not be indicated to the operator on one instrument,

or type of instrument such that an erroneous action is initiated.

.

Failures causing the steam dump system valves to fail to operate when
required, were rejected from further review for the following transients
and reasons:

o Increase in reactor coolant inventory: This type of failure

should not have the capability to directly add reactor coolant
inventory and was rejected.

Increase in positive reactivity This type of failure snouldo

cause a negative reactivity addition as it would cause RCS

temperature to increase.

~

Decrease in reactor coolant inventor _y: This type of failureo

should not have the capability to dire:tly remove reactor coolant
inventory and was rejected.-

'

i ;
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o Dectease in reactor coolant flow: This type of failure does not
have the potential of contributing to a decreasing flow transient.

.

Frecuently o; curing transients: This type of failure did noto

appear in the LERs or NPEs at a frequency in excess of the allowed *

rate as ident.ified in the selection criteria for transient
frecuencies,

o Failures adv3rsely affecting operator actions: This type of
failure should not be indicated to the operator on one instrument
or type of instrument such that an erroneous action is initiated.

3.31 Service Water System

Failures causing a high flow rate in the service water system were
rejected from further review for the following transients and reasons:

.

o All transients categorized as "other transients": This type of
failure has the potential of contributing to one or more of the

.

transients in "other transients", however the contribution should
be insignificant to the overall transient and was rejected.

Failures causing a low flow rate in the service water system were
rejected from further review for the following transients and reasons:

o All transients cateaorized as "other transients": This type of
failure should not happen as this system is safety grade and,
therefore, has sufficient redundancy that a single failure should
have a negligible effect. It is acknowledged that multiple
f ailures of safety grade systems are possible, however, multiple
failures of safety grade systems are outside the scope of this

1
task. -

.
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3.32 Component _ Cooling _ Water, System
i

Failures causing a high flow rate or a f ailere to maintain an*

isolation between the RCS and component cooling water system were rejected

from further review for the following transients and reasons:-

'
o Increase in reactor coolant inventory: A failure causing a leak

between systems should cause a decrnase in reactar coolant

inventory as the RCS pressure is greater and coolant would leak
into the component cooling water system. The failure that causes
a high flow rate in the component cooling water system was

i rejected as it should not have the capability of aduing reactor
coolant inventory.

1

increase in reactor coolant systemyressure: A failure causing ao

leak between systems should cause a decrease in RCS pressure from
the inventory loss. A high flow rate failure was rejected as it,

should not have the capability of changing RCS pressure.

*

increase in positivo reactivity: A failure causing a leako

between systems should not have a significant contribution as the f
reactivity change associated with pressure change is minimal.

4

o Decrease in reactor coolant flow: A failure causing a leak
between systems has the potential of contributing to a decreasing
flow transient as it will decrease reactor _ coolant pump NPSil,
however, the contribution should be insignificant to the overall
transient and was rejected. A high flow-rate failure was rejected

as it should not have the capability of changing reactor coolant
pump NPSit or flow and was rejected.

[.D"luegtly o,ccuri,gg transients: This type of failure did not
'

O

appear in the LERs or NPEs at a frequency in e.xcess of the rate as

identified in the selection criteria for transient-f requencies..-

.
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Failures adv arsely af fecting_ operator actions: This type ofo

failure should not be indicated to the operator on ano instrument
or type of instrument such that an erroneous action is initiated. -

Failuras causing a low ficw rate in the component cooling water system -

were rejectod from further review for the following transients and reasons:

o All transients cateaorized as "other transients": This type of

failure should not happen as this system is safety grade and,
therefore, has sufficient redundancy that a single failure should
have negligible effect, it is acknowledged that multiple failures
of safety grade systems are possible, however, multiple failures
of safety grade systems are outside the scope of this task.

3.33 Condensor Circulating Water System

Failures causing a high flow rate in thr cendensor circulating water
,

system were rejected from further review for the following transients and
reasons:

,

o Increise in reactor coolant inventory: This type of failure

shouli not have the capability of directly adding reactor coolant
inven;ory and was re,iected.

o Increase in reactor coolant system pressure: This type of
failu e should cause a RCS pressure decrease from an increased
heat transfer rate.

Decrease in reactor coolant inventory: This type of failureo

should not have the capability of directly removing reactor
coolant inventory and was rejected.

.

Decre,a se._i.n re actor _ coo _la,t_ flow: Tnis type of failure shouldo
_

not affect reactor coolan; flow. -

|
,
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o Frequently occuring_ transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the rate as
identified in the selection criteria for transient frequencies.*

o Failures adversely affecting operator actions: This type of'

failure should not be indicated to the operator on one instrument

or type of instrument such that an erroneous action is initiated.

Failures causing a low flow rate in tne conJensor circulating water
system were rejected from further review for the folic > wing transients and
reasons:

o Increase in reactor coolant inventory: This type of failure

should not have the capability to directly add reactcr coolant
inventory and was rejected.

Increase in positive reactivity _: This type of failure shouldo,

cause a negative reactivity addition as it would cause RCS

temperature to increase.
.

o Decrease in reactor coolant inventory This type of failure
should not have the capability of directly removing reactor
coolant inventory and was rejected.

o Decrease in reactor coolant flow: This type of failure should

not have the potential of contributing to a c'ecreasing flow
transient and was rejected.

F,r,equently occuring transients: This type of failure did noto

appear in the LERs or NPEs at a frequency in excess of the allowed

rate as identified in the selection criteria for transient
* frequencies.

Failures adversely af fecting_ operator actions : This type ofo-

failure should not be indicated to the operator on one instrument
or type of instrument such that an erroneous action is initiated.
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3.34 Pri,ary and Demineralizcd Water Makeup System

Failures causing a high flow rate in the primary and demineralized *

makeup water system wtre rejected from further review for the following
transients and re; son. *

o All transien.s cateaorized as "other transients": This type of

failure shou!d eat have the capability of contributing to any of
th? "other t'ansients," and was rejected.

Failures causing a low flow rate from the primary and demineralized .-

makeup wate system w3re rejected from further review for the following
transients .ind reason,:

o Increase in eactor coolznt inventory: This type of failure

should not hive the capability of directly adding reactor coolant
inventory anI was rejecttd.

,

o increase in eactor coolant system pressure: This type of
.

failure shou:d not have the ability of changing RCS pressore and
was rejected.

Increase in oositive reactivity: This type of failure should noto

have the capability of adding reactivity and was rejected,

o Decrease in reactor coolant flow: This type of failure should

not have tne capability of changing reactor coolant pump flow and
was rejected.

o Frecuentiv occurino transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the allowed

rate as identified in the selection criteria for transient -

frequencies.
.

I
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Failures adversely _affecting operats actions: inis type ofo

failure should not be in(iicated to the operator on one instrument
or type of instrsment such that an erroneous action is initiated.*

3.35 Station _and_ Instrument _ Air System.

Failures causing a high air header pressure were rejected from further
review for the following transients ard reasu s: ,

o All transients categor.ized as "_ot.her transtents": This type of
failure could cause or contribute to one or more transients
identified te the "other transients," however, the failures
involved would cause failures in components in sy'.tems serviced by
the stat on or instrument air system and w:ll be evaluated duringi

the individual system reviews.

failures causing a low air header pressure were rejected from further,

review for the following transients and reasons:

*

Al l t ra n s i e n t s c a t ego r t r ed_a s _" opie r_ t ra n s i elt,s" : This type ofo

failure could cause or contribute to one or rnare transients
identified in the "other transients," however, the failures
involved would cause failures in systems serviced by the station
or instrument air system and will be evaluated durine the
individual system reviews,

3.36 Communications Systems

failures causing the communications system to fail to operate when

required, were rejected from further review for the following
transients and reasons:

.

All transients _cate.gorized as "other tran_ sten _ts": This type ofo

failure should not have the capability of contributing to any of.

the "other transients" as this system is used for convenience and
not for control.
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3.37 Fire Protect;, ion Systems

Failures causing an inadvertent operation of the fire protection *

system were rejected from further review for the following transients and
*reasons:

o All transients categorized as "other transients": This type of
failure could cause or contribute to one or more transients
identified in the "other transients," however, the failures

involved would cause failures in components in systems serviced by
the fire prctection system and will be evaluated during the
individual system reviews.

Failures causinc the fire protection system to fail to operate when
required were rtjected from further review for the following transients and
reasons:

.

All transier ts cate_gorized as "other transients": This type ofo

failure could cause or contribute to one or more transients
.

identified in the "other transients," however, the failures

involved wotid cause failures in components in systems serviced by
the fire protection system and will be evaluated during the
individual system reviews.

.

3.38 Nitrogen Supply System
.

Failures causing a high nitrogen header pressure were rejected from
further review for the following transients and reasons:

o Increase in reactor coolant system pressure: This failure has
the potential of contributing to an increasing pressure transient

'

when reactor coolant pressure is low if the accumulators are

unisolated, however, it should not as administrative measures are

initiated which have been designed to prevent this from occurring. ~

|
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o Increase positive reactivity: This type of failure would not
have the capability of contributing to an increasing positive |
reactivity transient, since an injection of borated water adds*

negative reactivity.

,

o Decrease in reactor coolant inventory: This type of failure

would not contribute to a decreasing inventory transient. The

1 interaction between the reactor coolant and nitrogen system is the
pressurizing of the accumulate. tank system which would inject at
a higher pressure than required, and decrease the severity of the
transient.

o Decrease in reactor coolant flew: This type of failure should
not contribute to a decreasing flow transient.

o Frequently occuring transients: This type of failure did not

appear in the LERs or NPEs at a frequency in excess of the allowed,

rate as identified in the selection criteria established for
transient frequencies.

.

o Failures adversely affecting operator actions: This type of

failure should not be indicated to the operator on one instrument

or type of instrument such that an erroneous action is initiated.

Failures causing a low nitrogen system pressure were rejected from
further review for the following reasons and transients:

o All transients cateaorized_as "other transients"- This type of

failure has the potential of contributing to on: or more of the

transients in "other transients." however, i s not likely as it

would require multiple failures of safety gride equipment or
~ deliberate actions. The only interconnectic, between the reactor

coolant and the nitrogen system is the press arizing of the
accumulator tank system. During normal operations, nitrogen is
isolated from the accumulators and only opened when tre
accumulators need to be repressurized.
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3.39 Diesel Generator and Support Systems

Failures in the diesel genera;or or support systems causing the *

generator to not deliver po ver whe i required, were rejected from further
revie>, for the following transient; and reasons: '

All transients categorized as "other transients": This type ofo

failure in the support sy;tems will be reviewed during the
irdividual system reviews. A failure in the diesel generators is
rejected as this system is safety grade and, therefore, would
require multiple fail 9ees of safety grade components to fail to
produce power. Multiple failures are beyond the scope of this
task.

3.40 Heating,. Ventilation, and Air Conditioning Systems
_

Failures causing the H&V or air conditioning to have an insufficient
.

amount of flow were rajected from further review for the following
transients and reasons:

4

All transients categorized as "other transients": This type ofo

f ailure could contribute .o one or more transients in the "other
transients", however, the failures involved would cause failures
in systems serviced by H&V or air conditioning systems and will be
evaluated durir; the individual system reviews.

Failures causing excessive flow in the H&V or air conditioning systems
were rejected frem further review for the following transients and reasons:

o All trarsients cateocrized as "otner transients": This type of
failure could contribute to one er more transients in the "other
transients", however, the failures involved would cause failures ~

in systems sarviced by H&V or air-cenditioning systems and will be
evaluated during the incividual system reviews. -

!
!
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3.41 125 Volt DC Busses and 125 Volt Battery

Failures causing the 125 volt busses to not deliver power when*

required were rejected from further review for the following transients and
' reasons:

o All transients categorized as "other transients"- This type of

failure could contribute to one oc more transients in the "other
transients", however, the failures involved would cause failures
in systems serviced by the 125 volt DC system and will be
evaluated during the individual system reviews.

3.42 120_Vo l t AC_, I n_s_trument_Sy s t em

,

Failures causing 120 volt power to not be delivered to designated
equipment were rejected from further review for the following transients
and reasons:

,

All transients categorized as "other transients": This type ofo
'

failure could contribute to one or more transients in the "other
transients", however, the failures involved would cause failures
in systems serviced by the 125 volt AC system and will be
evaluated during the individual system reviews.

3.43 _Lightina System

Failures causing lighting to not be provided when required were
rejected from furthcr review for the following transients and reasons:

All transients categprized as "other transieits*: This type ofo

failure should not have the capabilfty of contributing to any of
the "other transients" as this system is used for convenience and-

not controls,

.
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3.44 Station Normal Auxiliary Power

Failures causing statior normal auxiliary power to not be provided to *

cesignated equipmer.t were rejected from further review for the following
transients and reasons: '

o All transients categorized as "other transients"- This type of
failure could contribute to one or more transients in the "other
transients", however, the failures involved would cause failures
in systems serviced by trie station normal auxilia y power system
and will be evaluated during the individual system reviews.

3.45 Station Emergency Auxiliary Power

Failures causing station emergency auxiliary power to not be provided
to the designated equipment were rejected fro:n further review for the
following transients and reasons:

,

All transients categorized as "other transients ': This type ofo

.

failure could contribute to one or more transients in the "other
transients", however, the failures involved would cause failures
in systems serviced by the station normal auxiliary power system
and will be eva.upei during the infividuit system reviews.

?. 46 New Fuel Stora x ?
~

: ,,

,
< .;. ,

'.i 't j

Failures causing the f.ew fuel to be stored p fely, aid effectively-were
'

rejectec f rom further . review for the followitg tr/nsients and reasons:
I

o All transient s' categorized as "other transients": This type of
f ailure ,sbela not happen as. this system'is safety grade and,| .

abcrefore, N; sufff:ient redundancy that a single failure shouldi '

s
~

i
have 7egligir 16ef fed;. It is acknowledged that multiple failures
of safety grace, syst.enis are possible, however, multiple, failures -

. ;' ,

cf safety grade' systems are outside tie,scobe ,of this task.
, ,
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3.47 Spent Fuel Storage

Failures preventing the spent fuel from being stored 31fely and*

effectively were rejected from further revies for the following transients

and reasons:'

o All transients categorized as "other transients": This type of

failure should not happen as this system is safety grade and,
therefore, has sufficient redundancy that a single failure should

have negligible effect. It is acknowledged that multiple failures
of safety grade systems are possible, however, multiple failures
of safety grade systems are outside the scope of this task.

3.43 Spont Fuel Pool Cooling and Cleanup Systems

Failures causing a heat up of or impure water in the spent fuel pool
were rejected from further review for the following transients and reasons:

,.

o All transients categorized as "other transients"- This type of
.

failure should not happen as this system is safety grade and,
therefore, has sufficient redundancy that a single failure should
have negligible effect. It is acknowledged that multiple failures
of safety grade systems are possible, however, multiple failures
of safety-grade systems are outside the scope of this task.

3.49 Fuel Handling _S stemE

Failures causing the fuel handling system to fail to provide movement

| when required was rejected from further review for the following transients
! and reasons:
;

*

o All transierts categorized as "other transler.ts": This type of
failure should not happen as this system is safety grade and,
therefore, has sufficient redundancy that a single failure should-

.

| have a negligible effect. It is acknowledged that multiple
|

'

|
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failures of safety grade systems are possible, however, multiple
failures of safety grade systems are outside the scope of this
task. *

Failures in the fuel handling system causing an inadvertent movement t

or failing to prevent movement wher required were rejected from further
review for the following transients and reasons:

o Increase in reactor coolant inventory: This type of failure
should not have the capability of addinc reactor coolant inventory
and was rejected,

o Increase in_ reactor coolant system pressure: This type of

| failure should not have the capability of changing RCS pressure
and was rejected.

o Decrease in reactor coolant inventory: This type of fa-lure
, ,

| should not have the capability of removing reactor coolant
I

! inventory and was rejected.
4

o Decrease in reactor coolant flow: This type of failure should
,

'

not have the capability of changing reactor coolant pump flow and

j was rejected.

o Frequently occuring transients: This type of failure did not|
appear in the LERs er NPEs at a frequency in excess of the allowed
rate as icen;ified in the selection criteria for transient

frequencies.

o Failures advarsely affecting operator actions: This type of
failure shou!d not be indicated to the operator on one instrument
or type of instrument such that an erroneous action is initiated. -

.

5
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3.50 Radioactive _ Waste Management System

Failures in one or more of the radioactive waste management systems*
.

resulting in unsafe storage or disposal of radioactive material was
1 rejected from further review for the following transients and reasons:

o All transients categorized as "other transients"- This type of

failure should not have the capability of centributirg to any
transients in "other transients", therefore, they were rejected.

3.51 Radiation Monitoring S_ystem
__

Failures causing the radiation monitoring system to indicate a higher
radiation level than actual were rejected from further review for the

following transients and reasons:

o Increase in reactor coolant inventory: This type of failure,

should not have the capability of adding reactor coolant inventory
and was rejected.

.

o Increase in reactor coolant system pressure: This type of

failure should not have the capability of changing RCS pressure
and was rejected.

o increase in positive reactivity: This type af failure should not

have the capability of adding reactivity and was rejected.

o Decrease in reactor coolant inventory: This type of failure

should not have the capability of removing reactor coolant
inventory and was rejected.

o Decrease in reactor coolant flow: This type of failure should
-

not have the capability of changing reactcr :colant pump flow and
- was rejected j

4
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Freauently occuring 3ransients: This type of failure did noto
_

appear in the LERs or NPEs at a frequency in excess of the allowed

rate as identified in the selection criteria for transient *

frequencies.

<

Failures causing the radiation monitoring system to indicate a lower
radiation level than actual were rejected from further review for the
following transients and reasons:

o Increase in reactor coolant inventory: This type of failure

should not have the capability of adding reactor coolant inventory
and was rejected.

o Increase in reactor toolant system gressure: This type of

,
failure should not have the capability of changing RCS pressure

'

and was rejected.

.

o Increase in positive reactivity: This type of failure should not

have the capability of adding reactivity and was rejected.
,

o Decrease in reactor coolant inventory: This type of failure
should not have the capability of removing reactor coolant
inventory and was rejected.,

|
t

I o Decrease in reactor coolant flow: This type of failure should
i

not have the capability of changing reactor coolant pump flow and
,

was rejected
|

|

o Frequently occuring transients: This type of failure did not

aposar in the LERs or NPEs at a frequency in excess of the allowed

rate as icentified in tne selection criteria for transient
frequencies. -

'
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3.52 Annunciator System

Failures causing the annunciator system to give inadvertent alarms*

were rejected from further review for the following transients and reasons:
)

o Ir. crease in reactor coolant inventory: This type of failure,

should not have the capability of adding reactor coolant inventory
and was rejected.

Increase in reactor coolant system pressure: This type ofo

failure should not have the capability of changing RCS pressure
and was rejected,

f

Increase in positive reactivity: This type of failure should noto

have the capability of adding reactivity and was rejected,

o Decrease in reactor coolant inventory: This type of failure
,

should not have the capability of removing reactor coolant
inventory and was rejected.

,

o Decrease in reactor coolant flow: This type of failure.should

not have the capability of changing reactor coolant pump flow and
was rejected

'

Frequently occurt_no transients: This type of failure did noto

appear in the LERs or NPEs at a frequen:y in excess of the allowed'

rate as identified in the selection criteria for transient
frequencies.

Failures causing-the annunciator system to fail to give alarms when
required, were rejected from further review for the following transients
and reasons:-

!

Increase in reactor coolant inventory: This type of failure
- o

l

should not have the capability of addin1 reactor coolant inventory '

and was rejected.

| 113
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Increase ir reactor coolant system pressure: This type ofo

f ailure should not have the capability of changing RCS pressure
and ,ca s rej 2ute:1. -

incre ne J_fositive reactivity: This type of failure should not io

have the capability of adding reactivity and was rejected.

Decrease i" resctor coolant inventory: This type of failureo

should not have the capability of removing reactor coolant
inventory and was rejected.

o Decrease in reactor coolant flow: This type of failure should

not have the capability of changing reactor coolant pump flow and
was rejected

Etequently occuring transients: This type of failure did noto

appear in the LERs or NPEs at a frequency in excess of the allowed
,

rate as identified in the selection criteri'a for transient
frequencies.

.

3.53 Dedicated Shutdown System

Failures causing the dedicated shutdown system to inadvertently
initiate reactor trips or cause operation of the designated equipment were
rejectec from further review for the following transients and reasons:

o All transients catecorized as "other transients": This type of
failure has the potential of contributing to one or more of the
'other transients", however, the failures involved would cause
failures in indivicual systems contreiled by this system.

| Therefore, these failures will be evaluated during the individual
system reviews. *

|

Failures causing the dedicated shutdown system to fail to allow remote '

shutdown of the reactor when required were rejected from further review for
the following reasons and transients:
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o All transients categorized as "other transients"- This type of
failure should not happen as this system is safety grade and, ,

therefore, has sufficient redundancy that a single failure should*

have negligible effect. It is acknowledged that multiple failures

} of safety grade systems are possible, however, multiple failures
of safety grade systems are outside the scope of this task.

3.54 Equipment and Floor Drainage System

Failures causing the equipment and floor drainage system to not
provide safe storage and transfer of drains were rejected from further
review for the following transients and reasons:

o All transients categorized as "other transients"- Failures of

this type should not have the capability of :entributing to any

transients in "other transients," and was rejected.

.

4. SUMMARY

.

In utilizing the nonmechanistic qualitative FMEA Format, all systems
were rejected from further review for one or more of the other trarsient

studies. Any additions or deletions of systems or transients to this list

will be justified and documented in future amendments to this report.

.

m
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