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Abstract

Two workshops were conducted to identify whether there is any
evidence of component or .tructural aging problems in nuclear
power plants, and, if so, what problems are of greatest
importance. Fifteen representatives from national laborato
ries, architect/engineers, nuclear steam supply system vendors,
research firms, and a university participated in the workshops.
Based on completed questionnaires and group discussions which
screened over 112 components believed to be susceptible to
excessive aging, pressure/temperature sensors, valve operators,
and snubbers emerged by consensus as the most important aging
issues. Potential aging problems related to off-normal common
mode effects or aging problems which are just now developing
were found to be outside the scope of the workshops., because

no first hand experience is available for these
off-normal or yet to develop circumstances Recommendations
are made for a systematic approach to rate components in terms
of overall safety and for a cooperative effort between industry
researc-h groups and regulatory research groups to resolve known
aging problems and to identify off-normal or yet to develop
aging issues.
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ldentiflied a wide ranre of components (as

e 112 components listed in Aprendix 2) whose

't plant safety. Using the ranking technique of

three components emerge as the most important
(pressure/temperature sensors, valve operators,

i
A

several observations to be made before one states
hree components identified are in fact the most

o«
186 .

lthough the participants did not feel knowledgeable
ut systems safety, most felt that aging problems
lating to component effects on safety systems are
st important. Despite this feeling, however, there
a concern that participants, knowledgeable about
mponents and component problems, may be expected to
te particular components as important simply because
an awareness of component troubles, not necessarily
rause of the overall safety significance of the

ponents.

considered aging in terms of how it
performance of a component's normal
However, during any off normal conditions
of coolant accident or earthquake, aged
nents that may meet performance specifications
iormal conditions may fail. The major concern
18 that a common-mode type failure could occur.

, identified as important, also
own, as evidenced by the fact that
i be cited for most of the
Table 5. Since these components
troublesome, utilities should be
their own to prevent them from being a

were identified by a method of the
oting. A real concern is that a problem
seen only once or twice and thus is not
ncern may not receive a proper rating
f knowledge by the participants of

significance of this one failure.

ns, several recommendations on work
e made.
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AUXILIARY FEEDWATER SYSTE 'ONTAINMENT SPRAY SYSTEM

HIGH PRESSURE COOLANT INJECTIO! 'ONTAINMENT HEAT REMOVAL SYSTEM

CHEMICAL AND VOLUME JNTROL SYSTE FUEL HANDLING SYSTEM

URE OLANT INJECTIO YSTE RADIOLOGICAL WAS1& CONTROL SYSTEM

JOOLANT SYSTEM-PORVs and SRVs POWER CONVFRSION SYSTEM

LANT SYSTEM-RELIEF VALVES, BY-PASS REACTOR PROTECTION SYSTEM

AND BLOCK VALVES

RESIDUAL HEAT REMOVAL

EMERGENCY AC ANI

"OMPONENT COOLING

HVAC SYSTEM

INSTRUMENTATION AND CONTROL

SERVICE AIR SYSTEM




EXAMPLES OF BWR SYSTEMS

REACTOR CORE ISOLATION COOLING SYSTEM

HIGH PRESSURE COOLANT INJECTION/SPRAY

EMERGENCY DIESEL GENERATOR SYSTEM

LOW PRESSURE CORE SPRAY

AUTOMATIC DEPRESSURIZATION AND RPV OVERPRESSURE
PROTECTION SYSTEM

ESSENTIAL SPACE COOLING SYSTEM

RESIDUAL HEAT REMOVAL SYSTEM

EMERGENCY AC AND DC POWER SYSTEM

HVAC BYSTEM

INSTRUMENTATION AMND CONTROL

SERVICE AIR SYSTEM

INSTRUMENT AIR SYSTEM

EMERGENCY SERVICE WATER SYSTEM

ISOLATION CONDENSERS

2]~

FUEL HANDLING SYSTEM
RADIOLOGICAL WASTE CONTROL SYSTEM
POWER CONVERSION SYSTEM

REACTOR PROTECTION SYSTEM



EXAMPLES OF COMPONENTS OF CONCERN

Switchgear

Motor control centers

Valves

Valve operators

Motors

Logic eouipment

Cable

Diesels

Diesel generator starting and control equipment

Sensors (pressure, pressure differential, flow, level,
temperature, and neutron)

Limit switches

Heaters

Coolers

Fans

Control boards

Transformers

Instrument racks and panels

Connectors

Electrical penetrations

Splices

Terminal blocks

Equipment supports or foundations

Piping, orifices, flanges

Tanks

Heat exchangers

Ducting

Filters

Building structures or foundations

Cranes

=3P
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Actual or
Potential
Failure Mode

Delayed response
Slow response
Premature response
Fast response
Spurious response
Insufficient/no output
Excessive output
Pressuring boundary

failure
Structure failure
Foundation failure
Other

AGING-RELATED INFORMATION CATEGORIES FOR COMPONENTS

Manner of

Discovoa

Routine maintenance
Foutine walk through
Special surveillance
Failure on demand
Failure during

operat ion
On~-line diagnostics
Operational

parameter change
Routine testing
Other

Observed or Suspected
Fundamental Cause of
Falilure

Short circuits linc. partial)
Open circuits (inc. partial)
Binding

Excessive free play

Cracking

Ductile fa'lure

Brittle fallure

Flow blockage

Wall thinning

Othex

Observed or Suspected
Aging Environments or
Aging Froblems

Radiation

Excessive moisture

Insufficient moisture

Corrosive ligquids

Corrosive vapors/gases

Abrasion (internal/
external)

High temperatures

Low temperatures

Temperature ~ycle«

Liguid erosion

Vapor /gas explosion
(inc. steam)

Material incompatibilities
(e.g. lubricants)

Galvanic effects

Excessive test/maintenance
cycles

Dirt/dust

Other

.



APPENDIX 2

COMPILATION OF INDIVIDUAL RESPONSES TO QUESTIONNAIRES
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1.

2.

3.

4.

Se

7.

Cmmn'

Neutron sensors

Press/temp sensors
(RTD/TC)

Analog amps.

Digital comp.
software

Instrument
ground grid

Replacement parts

High pressure
injection
water nozzle

Reactor vessel
internal bolting

Reactor coolant
pump motor

QUESTIONNAIRE KESPONSES

Actual or

Potential Failure Manner of

Mo de Discovery

Decaiibration Comparison/
calculations

Decalibration maintenance

Loss of function Maintenance

decalibration

Decaiibration

Common-mode fauits

Do not meet design
specs

Crack at pipe-
to-valve weld

Crack under head

Lubricating oil
degradation

On~line test

Installation
audit

Visual

Visual and UT

il
examination

Observed or Suspected
Fuidamental Cause of
Failure

Burnup/loss of gas/
unknown behavior in
radiation

Mech. aging of bellows/
springs/GCDS

Moisture/temp. of
component s

Loss of response time

Station design changes
on piecemesal basis

Stress original
designs now aged

Low cycle fatigue
(thermal)

Stress corrosion
cracking

Air entrainment

Observed or Suspected
Aging Envirorment or
Aging Problems

Misapplied/unknown
correlation factor:-

High freq. vibrations/
environment - connectors/
cabling degradation

Degradation over time of
noise filter capacitors
common-mode susceptibility

Fundamental changes in
algorithm structure due to
compounded changss in
equipmen® response times

Addition of instrument
without fundamental design
review causes violation of
good grounding practices

Systemat ic upgrade of
static documesntation,
replacement of obeolescence
parts with “best available"

Perjodic temperature
variation |400°F

RC system

Air pockets on lubri-
cating surface resulted
in excessive temp.

Comments
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11.

12.

13.

14.

15.

16.

17.

18.

19,

Component

RC system letdown
coolers

Electrical
connecturs
and contacts

Decay heat system
pump
Orifice

Valve

Valve

Valve operator

Concrete structs.

Concrete Structs.

Concrete structs.

Concrete structs.

Actual or
Potential Failure
Mode

QUESTIONNAIRE RESPONSES (Con't)

Manner of
Discovery

Primary to secondary

side leakage

Loss of plating
material

Wear of close fit
assembly surfaces

®rosion

Leaking packing

leaxing seat

Punction impaired

Disintegration of
concrete

Expansion and
disruption of
concrete
Rancom (map)
cracking

Concrete spallirqg

increased
radiation on
secondary side

Open circuit

Visual

High flow

Visval

Visual or test

Improper
response to
manual /auto
demand

Rout ine
inspection

Rout ine
inspection

Kout ine
inspection

Rout ine
inspection

Observed or Suspected
Pundamental Cause of
Failure

Low cycle fatigue
(thermal)

Oxidation of contact
surface

Maintenance (numerous
disassembly activities)

High AP for extended
period of time

Hardens with age and
extrudes with operation

Wear and wire drawing

Hardening of lubrication;
preusatic seal failure

Freeze-thaw cycles

Sulphate-cement reaction

High-alkali cement and
aggregate reaction

Corrosion of reinforcing
steel

Observed or Suspected
Aging Environment or
Aging Problems

Periodic stait/stops of
primary (RCS) flow

Norwal electricai cabinet
environment

Normal system environment

Normal design environment

Normal design environment

Normal design environment

Normal design environment

Weathe: changes

Sulphates in groundwater

Reactive aggregates (opaline
silica coating on aggregate,

Comments

silicious limestones, and rocks)

Salt and chloride pentr.



« Tatigue

W time~

losses

f High temperature Suitable pro-

Loss of ¢ ‘ '
& adiation iuct testing

integri
adhesic exposure Binimizes

Vibratior ratigue fallure

Switct ontact £ i
inoperati ¢ of spring

Fatigue hardening ooling wate:
jumpers from

header falled

dust /salt Junct 1«

Terminal 1o t ; r 3 ) I't ir
operat i« boxes

connection

points
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3.

32.

33,

4.

35.

Jo.

31.

3s.

Component

Penetration

sensor (pres.
transmitter)

Solencid valve

RHR motor

Reactor trip
CLICuULt Dreaker

Reactor teip
citcult breaker

ECCS pumps

BWR reeawater
and CRD nozzles

Actual or
Potential Failure
Mode

Spurious response

Insuft cient/
no output

Pressure boundary
tatlure

Bearing &nd winding
failure

Failure to trip on
ungervoltage trip
operation

Failure to trip on
undervoltage trip
operation

Reduced output

Stress corrosion
cracking

e R R T TR TR BRI

QUESTIONNAIRE RESPONSES (Con'c)

Manner of
Discovery

Failure during
operation

Operational
patameter change

Routine
maintenance

Motor tripped
during operation

Failure of
special test

Pailure in
service

Surveillance
test

In-service
inspect.on
(181)

Observed or Suspected
Fundamental Cause of
Failure

Short circuits

Binding

Flow blockage

Bearing failed causing
winding damace an'
electrical failure

Aging of trip mechanism
grease increased trip
force requirement

Mechan:ical wea® and
increaged friction of
latch components

Impeller wear

Temperature shock from
high frequency bypass
flow cycling, followed
by start-up/shutdown
temperature swings

L e T a e a _ie o  mame  Amee

Observed or Susgpacted
Aging Envirc .ment or
Aging Problems

Radiation/moisture

Waterhammer

Material incompatibilities

Pump-motor vibration
15 believed to have caused
bearing failure

Normal aging of grease used
(mild environment )

Lack of periodic lubrication
and maintenance

Impeller wear from operation

High frequency temperature
swings initiate crack,
start-up/shutdown swings
propogate cracks

Comment s

Eps iy seal
degraded

Excessive pres,
spikes distorted
bellows

0il in airline -
fajlure of seals
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39.

41.

42.

43,

44.

45.

C&Mrlt

Valve operators

Rotary control
switches

Low voltage
circuit breakers

Batteries

Batteries

Transmitters

Active/passive
solid state
devices

Actual or
Potential Failure
Mode

Loosening of com-
ponents during
operation

Closing cor opening
of wrong contacts

Failure of control
cable

Loss/reduction of
output voltage

Loss of electrolyte

Failure to produce
correct output

Failure to operate
or produce correct
output

QUESTIONNAIRE RESPONSES (Con't)

Manner of
Discovery

Vibration
testing

Evaluation of
failod device

Inspection

Metering/
electrolyte
testing

Visual inspec-
tion/failure
to operate

Surveillance
calibration/
cross check
with other
instruments

Surveil lance
calibration/
cross check
with other
instruments

Observed or Suspected
Fundamental Cause of
Failure

Vibration causes wearing
of mounting components

Cumulative effects of
cam and coupling wear

Chafing of ~able insula-
tion at compartment door

Plate swell due to
increased moisture
absocrption

Case cracking due to
embrittlement or Hy
generation

Electronics drift or
sensor degradation

Electronics drift

Observed or Suspected
Aging Enviromsent or
Aging Problems

Spring type lockwashers
allow chafing of mount=-
ing surfaces and loosen~
ing of screws and bolts

Operation of switch

Mounting of cable
allowed compartment door
to wear cable insulation
vh opened and cl d

Voltage discharge/
chemical change in pla.es

Thermal /chemical embrit-
tlement due to hot
electrolyte

Thermal degradation/
vultage transients/
impurity introduction
into component

Thermal /voltage degrada~-
tion or impurity intro-
duction into component

Comments

May be able to
predict by
trending

May be able to
predict by
trending or
self testing
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47.

448,

49.

51.

Component

Transformers

Cables

Valve operator

Snubbers (hydraulic)

Actual or
Potential Failure
Moude

Bearing failure

Insulation failure

Insulation failure

Insulation failure

Excessive open/
close torque

Leakage

QUESTIONNAIRE RESPONSES (Con't)

Manner of
Discovery

Audible noise
or vibration
monitoring

Failure to
operate/RF
monitoring

Failure to
operate/internal
pressure rise/
RF Monitoring

Fault locator/
failure to
operate/low
insulation
resistance

Torque switch

trip/surveillance

testing

Fluid
observation

(bserved or Suspected
Fundamenta' (¢ se of
Failure

Wear of bearing surface

Turn to turn short
circuit

Turn to turn short

circuit

Short to ground

Open circuit

Valve stem packing
deterioration binding

Seal embrittlement

Observed or Suspected
Aging Environment or
Aging Problems

Thermal /wear

Thermal /vol tage
degradation

Thermal/vol tage
degradation

Corrosive fluids thermal/
volt stress

Strand breakage due to
excessive movement /vibration
corrosion at interface

1) Wear causes leakage

2) Packing tightened to
cantrol leaks

3) ™Mctor fails because
torque switch set too
high to prevent
excessive tripping

Attrib  d to radiation/
thermal degradation

Also pump bear-
ings dominant
motor failure

Could be dus to
over-stress
rather than
degradat inn -
also may be

caused
vibeation
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52.

53.

54.

55.

56.

$7.

6l.

©2.

63.

Pump seals

Relays

Relays

Cabil ing

Diesel generators

Safety related
pusp

Piping systens

Central valves

Battery cases

Demister baskets

R.T.D.s

NIS cables

Actual or
Potential Failure
Moxle

Leakage

Fallure to open/
close in required
t ime

Fallure to make/
break contact

Insulation failure

Fail to start

Bearing failure

Leakage

Leaking

Structural failure

Structural failure

Incarrect response

Spurious response

QUESTIONNAIRE RESPONSES (Con't)

Manner of
Discovery
Fluid
observation

Calibration
test ing/opera-
tion testing

Operat ion
testing

Leakage/
insulation
breakdown testing

Failure on demand

Degraded flow on
surveillance
testino

Fluid/observation
inspect ion
Routine testing
Rout inc
walk-through
Inspection

On~line
Diagnostics

Operational
parameter change

Observed or Suspected
Pundamental Cause of
Fallure

Seal embrittlement or
loss of strength

Relaxation of spring
tension
Pitting/thinning of
contacts

Short/open circuit

Piping connect 1on
cracking

Erosion
Corrosion
Erosion
corrosion

Erosion
corrosion

Plate swelling

Ductile failure

Open circuits {partial)

Brittle Connector

Cracking open
circuits

Observed or Suspected
Aging Enviramment or

Aging Problems

The:mal /radiat ion/
vibration degradation

Fatigue or dirt impairing
spring

Corrosion from enviran—
ment and voltage arcs

Temp . cycles and
radiat ion

Vibration

High temperature
vibration

Turbulent flow

vibration

Chemical reaction

Vibration

High temperature

High temperature
radiation

Comment s

May be predict-
able by trending

May be predict-
able by trending

Cold start
requirements
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76.

77.

’s.

79.

8l.

82.

83,

.s.

C&Mnt

Control switches
vital bus

Diaphrams in
controllers

Station battery

AC power transformers

MOV lubricants

M.C.C. motor
protection

Valve(s)

Service water
piping

Charging pump
recirc. line
orifice isolation
valve

Emerqg. diesel
heat exchanger
inlet line

QUESTIONNAIRE RESPONSES (Corn't)

Actual or
Potential Failure Manner of
Mo de Discovery

No contact

No response

Decreased D.C.
voltage and power

Possible loss of
power

Failure to open or
close valve

Failure to protect
motor from overload
Pressure boundary

Pressure bhoundary

Pressure boundary

Pressure boundary

Open circuits

Failures during

operation

Walk=through

Refueling PMs

Refueling PMs

PMs destroy motor

Fallure during
operation

Routine
walk-through

Rout ine
walk-through

Rout ine
walk-through

Observed or Suspected
Fundamental Cause of
Failure

Worn out

Brittle failure

leaking cell tanks

Insulation breakdown

Lubricant breakdown

Failure to open under

overload; destroy motors;

fire

Failed body to
Bonneni gasket(s)

Wall thinning

Wall thinning

Wall thinning

Obse’ ved or Suspected
Aging Environment or
Aging Prouv!ems

Material

High temperature
Expansion and
construction
Heat

Temp. variations

Constant temp.
old age

Liquid erosion

Liquid erosion

Liquid erosion

Liguid erosion

Grease hardens
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APPENDIX 3

TABLE OF GENERIC ISSUES

(How to Detect and How to Prevent/Cope/Handle Them)




SURE SENSORS

FAILURE MODE AND/OR
MECHANISM OF FAILURE PE/HANDLE

No Outpu \ alou g ) et against entry
yisture and

1
ais

higher quality
tronics with more
lpue resistant

erials

irift information
h historical data
recalibrate or

lace

ive maintenance

Decalibration by Irending analys
Mechanical Aging

1

of Bellow Springs ymalous signal Recalibrate

outputs Change Springs

Change material

Avoid extreme ranges
in cycles by flow




PRESSURE SENSO

FAILURE MODE AND/OR
MECHANISM OF FAILURE DETECT PREVENT/COPE/HANDLE

Decalibration by ne methods

Environment protection
Electronic Drift or

sensor Degradaticn Environment control
Use nonelectronics

transmitter

Recalibrete routinely

Decalibration Because

Brittle Connector

Decalibration
of Wear 1in Movir
Parts

Lubricate

1

Change clearances

Use different
material




TEMP SENS(

FAILURE MODE AND/OR
MECHANISM OF FAILURE T PREVENT/COPE/HANDLE

Decalibration by nomald signe Use product that 1s

Mechanical Aging aporopriate to func
of Springs and Bellow Con ive tional requirement

Decalibratior by Same methods a3 Use product that is
IC Junction Failiure appropriate to func

tional requirements

Insuffici o OQutput Same methods

or Open
because ¢ Junction
Minimize thermal
cycles that can cause
junction failure

Replace thermal
conductivity lubri
cant or use different
material or protect
from environment

Gold plate RTD,

change

RTD, use custom fitted
pair




“OPE/HANDLE

1't change leads if
sible, if not

1imize

wn fuses (Circuit
terruptions)

Use ceramic materials

Revise mounting

3

reduce therma




FAILURE MODE AND/OR
MECHANISM OF FAILURE

Seat Leakage of JCRFS50 Appendix

Containment (Containment

Isolation Valves enetration test

wnstream

mperature

Inventory
measurements

OCperational
get 1isolation

}‘ dro test




VALVES SCLENOID

FAILURE MODE AND/OR
MECHANISM OF FAILURE ETEC PREVENT/COPE. HANDLE

¢ to Operate )jperational (valve Switch to more stable
Hampered Opera ioesn't move) seal materials such
Pneumatic as VITON or EPDM
ntroller
Moisture detector
for Hy Ensure oil free and
dry air

Choose more stable
valve solenoid
material

Use right "Dope”

Use different pipe
material, i.e.,
ensure use of
nonrusting materials




FAILURE MODE AND/CR
MECHANISM OF FAILURE

*hange

arent ilubricant

rurrent

torque check
king time

reased

iue t« Packing too tight
torque

Stroking time Design to prevent
increased over-tightening

al current Integrate maintenance
motor electrical/mechanical

Check packing
4

does not go d

v yrque”

yperator




PNUEMATIC VALVE OPERATORS

FAILURE MODE AND/OR
MECHANISM OF FAILURE

PREVENT/COPE/HANDLE

Fatlure due to Good maintenance
too Tight Packing practices by

educating operator

Erratic stroke

Slow stroke

material

Establish required
que values for
-K1ng
systems/configurations

Improved quality
control of packing




BREAKERS

FAILURE MODE AND/OR
MECHANISM OF FAILURE TEC1T PREVENT/COPE/HANDLE

Nonoperation due Nonoperatic 5 104 Use some
t Open Circul r peration >ircults
Fatigue of
rse may be in
quality control-know
how and not heeding

1 ah

compatible

lubricate

Circuit redundancy
change

Periodic cleaning
Assure relay 1s

n the correct
application

Mount correctly

Reduce testing and/or
onsider design and
brication change

ased on testing

regular preventa

.




requirements




FAILURE MODE AND/O
MECHANISM OF FAILURE ETEC’ PREVENT/COPE/HANDLE

Fails to Operate due ISt 1« Periodic replacement
t Bearing Failures based on manu
i sbur ' C -
facturer's specs

bric juality

Temperature P ( * alignment
direct or

ibricant)




TRANSTORMERS

FAILURE MODE AND/OR

MECHANISM OF FAILURE DETECT PREVENT/COPE/HANDLE
Turn-to-Turn Shorts . IR hot spot scope ¢ Operate within design
Caused by Insulation limits

Failures . High frequency

voltage test . Better insulation
material, design
0il analysis
Replace aged
High pressure transformers
indicatos for oil

Off-gasing (oil-
filled) transformers

aedlp’ fia



_ABLES

FALLURE MODE AND/OR
MECHANISM OF FAILURE ETECI PREVENT/COPE/HANDLE

Control and/o

Failure to Operate . ar (insulati
due to Insulation characterize
Faillur« environments
cemperature,
radiation

oasls,

hanical

jperate

1d Breakage




FAILURE MODE AND/OR
MECHANISM OF FAILURE

Nonfunction due to
Leakage Caused Seal
Embrittlement

Nonfunction due to
Orifice Blockage

Nonfunction due to
Lo *x Nt Loose

Nonfunction due to
binding

SNUBBERS

DETECT

Visual irspection

Use sacrificial

material to predict

problems=

Periodic cycling

0il purity checks

Visual inspection

SNUBRERS (Mechanical)

Cycling

Visual

~-51-

P /COPE/

Change materials,
e.g., Butyl, to EPR

Perform seal life to
temperature fluid
sensitivity study

Go tc mechanical

system

Contaminants in oil,
so use clean oil

Design change or tack
weld

Bind by cerrosion,
overstress, too many
cycles

Redesign

Control corrosion



FALLURE
MECHAN




STEAM GENERATOR TUBES

DE D/OR
MECHANISM OF FAILURE DETECT PREVENT/COPE / HANDLE
1 Leakage ; Much work already in

progress, therefore,
not considered in
this workshop

-53-



RELIEF VALVES

FAILURE MODE AND/OR

MECHAN(SM OF FAILURE DETECT PREVENT/COPE/HANDLE
Honoperation due to . Visual . Use block valves where
Leakage and/or Sticking allowed
: Acoustical
For wire drawing

Downstream reduce tests and

temperature seat erosion

High dry well i Use better seat and

temperature seal materials

High environmental
temp/humidity/
radiation

Inventory balance
(good for PWR only)
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FAILURE MODE
MECHANISM




CONTALNMENT TENDON ANCHORS/TENDONS

FAILU /OR
MECHANISM OF FAILUPE

Tendon Anchors and/or
Tendons Fail

DETECT
Pressure test
periodically by
Appendix J

Structure integrity
test
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PREVENT/COPE/HANDLE

Use good design



APPENDIX 4

COMMENTS ON ISSUES GENERATED IN WORKSHOPS
BUT NOT INCLUDED IN 14 GENERIC ISSUES

I -



Issue or Component

Marine fouling of
heat exchangers
and systems

Anchors/Tenuon
Failures

Concrete degrada-
tion by sumpwater,
irradiation, salt
attack, or high
temperature

Transformer and
electrical failures
due to salt

Corrosion under
pipe insulation

Sludge buildup in
diesel generator
fuel tanks

Sulfur in
lubricants

POTENTIAL ISSUES IDENTIFIED
BUT NOT FINAL'Y ANALYZED

Comments

Flow blockage is
possible, but most
feel problem is or
has been solved by
appropriate cleaning
intervals or addition
of additives

Already considered
in generic issues

Loss of structural
integrity possible,
but choice of appro-
priate compositions
can resolve problem

Corrosion may cause
arcing but solutions
as sealed containers
known

In older plants
stress corrosion
cracking possible,
but expect leak
before break

Algae growth could
result in blockage
but solutions to
problem known such
as filtering and
additives to kill
algae

If appropriate know-
ledge of lubricants
used with QA not a
problem
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Considered
Important and

An Aging Issue

Not considered
this a high
priority item

Not considered
a high priority
item

Not considered
a high priority
item

Not considered
a high priority
item

Not considered
a high priority
item

Not considered
a high priority
item



10.

11.

12.

13.

Issue or Component

Sensitive elec-
tronics under high
heat loads

Epoxies and similar
sealants

Fire protection
equipment (seldom
used)

Drains seldom used

Cable insulation
degraded by water
absorption

Core support
structures

Comments

Problem may occur if
instrument cabinets
overheated in con-
trol room - but known
methods to control

Problems with crack-
ing in containment
penetrations, due to
cracking and solvent
effects

Possible to have
problems with dampers
and doors that won't
close, sprinklers
that corrode, pene-

tration seals, (Block-

out seals), and smoke
detectors (not enough
experience exists to
judge these problems)

Some data exists that
drainrs may plug up
and cause flood;
issue, however,
between INPO recom-
mendations and
Appendix R rot felt
to be a problem

Migration of water
into insulation
occurs, but apprc-
priate choice of
materials will solve
problem

High fluxes may
change ductility;
problem will be in
seismic events
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Considered
Important and

An Aging Issue

Not considered
a high priority
item

May be a high
priority item,
is an aging

consideration

May be
important

Not considered
a high priority
item

Not considered
a high priority
item

May be important
since possible
containment loss
may occur
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