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Douglas J. Walters
SR. PROJECT MANAGER, LICENSING
NUCLEAR GENERATION

June 1, 2000

Mr. Christopher I. Grimes

Chief, License Renewal and Standardization Branch
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission

Washington, DC 20006

SUBJECT: Generic Aging Lessons Learned Report Comments
PROJECT NUMBER: 690
Dear Mr. Grimes:

Enclosed are comments on Chapter VII of the Generic Aging Lessons Learned (GALL)
Report. Two documents are provided for each section of the chapter. One document is a
pen-and-ink mark-up of the existing GALL pages to reflect our comments. Each comment
is identified by number. The second document is a table containing our comments,
numbered consistent with the marked-up pages.

As we mentioned in our previous cover letter, we continue to wrestle with the format
incompatibility between that provided by your contractor and our software programs. For
this reason, we are unable to provide the clean copy we had intended, but continue to
explore alternatives to the formatting issue in hopes of providing clean copies in the near
future.

We look forward to discussing the enclosed comments with the NRC staff. If you have any
questions please call Bob Evans (202.739-8101), or me (202.739-8093).

Sincexely,
Douglas J. Walters

C: Mr. Sam Lee
Mr. P.T.Kuo

Enclosure
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A3. Spent Fuel Pool Cooling and Cleanup (Pressurized Water Reactor)

A3.1

A3.4

Piping

A3.1.1 Pipe, Fittings and Flanges

A3.1.2 Studs and Nuts
Filier

A321 Studs.and Nuts
Strainér

A3.3.1 Studs and Nuts
Check Valve

A3.4.1 Body and Bonnet
A3.4.2 Studs and Nuts
Hand Valve

A3.5.1 Body and Bonnet
A3.5.2 Studs and Nuts
A3.5.3 Linings

Heat Exchanger

A36.1 Shell

A3.6.2 Nozzles

A3.6.3 Studs and Nuts
Ion Exchanger

A3.7.1 Studs and Nuts
Pump

A3.8.1 Casing

A3.8.2 Studs and Nuts
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A3.9 Flow Orifice
A3.9.1 Studs and Nuts
A3.10 Spent Fuel Transfer Tube

A3.10.1 Studs and Nuts
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A3. Spent Fuel Pool Cooling and /WVYIM Water Reactor)
m es, and Compysfents : )
The system, structures, and components included in this table comprise the pressurizeg

/
/' water reactor (PWR) spent fuel storage. The PWR spent fuel storage contains stainless steel

spent fuel storage racks and Boraflex sheets (if used) submerged in a chemically treated
borated water. The intended function of the spent fuel rack is to separate spent fuel
assemblies. Boraflex sheets fastened to the storage cells provide for neutron absorption and
help maintain subcriticality of spent fuel assemblies in the spent fuel pool. Based on US
Nuclear Regulatory Commission Regulatory Guide 1.26, “Quality Group Classifications and _#
Standards for Water, Steam, and Radioactive-Waste-Containing Components of Nuclear Pow”
Plants,” all components in the spent fuel storage are classified as Group C Quality Standards.

Y System Interfiyes
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AUXILIARY SYSTEMS
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
A3.1.1 | Piping Pipe, Fittings, | Stainless [Chemically | Local Loss of | Pitting and| AbiSeSewei=2m
and Flanges Steel {SS) [Treated Material Crevice ABEESaibianem
iBorated Corrosion { NRC IN 84-18.
(Water - NRC IN 96-11.
NRC GL 88-05
EPRI TR-105714.
Plant Technical
Specifications.
DRAFT - 12/06/99 VII A34
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AUXILIARY SYSTEMS
A3. SPENT FUEL POOL COONNG AND CLEANUP (Pressurized Watér Reactor)

Existing '
Aging Management Program {AMP)

Further
Evaluation and Technical Basis Evaluation

- - Elacd ! QA itasing

f| maintaining the water chemistry and inservice insgg#tion REGEE St
1) for managing the effects of pitting and creyig SRwute
rosion on the intended function of the spg##fuel pool
Bling and cleanup system componerl ) Preventive
aftions: Monitoring and maintainjp# the system water
dbemistry in accordance with tgg#uidelines of EPRI TR-
}1057 14 helps to minimize ig ities in the system fluig
4 The AMP generally cogje#hs chemical parameter
Y specifications, samgfing frequency. analysis, and
orrective actiggd® Chemical parameters, such as
& oncentratigs€ of chloride, sulfate, oxygen, and
A impurjp#S are monitored and controlled. The prefentive

implemented by p
specifications, and
(ISD) is in conformance
Section X1 (edition specifie
50.55a), Table WD 2500-1, tes
examination category D-C for
in support of residual heat remov
from spent fuel storage pool.

2 s hoauersamesetmg ' L
W Qvertent introduction of impurities into the
to unacceptable levels of contaminants in togs
exposure of the spent fuel pool free sugs®tto airboq
contaminants (IN 84-18), or frogesy :
resins (IN 96-11). (3} Para

o . %— The system water chem
3’52 7 ; to mitigate the effecip® pitting and crevice corrosio
the intended fugd®on of the component. Examination

£ ﬂﬂ)ﬁa category Da##®1 ASME Section XI Table IWD 2500-1

flsual VT-2 examination during system leakge

ﬁ@ /4% /' " f drosc test. {4) Detection of Aging Effects: Within

spcn el Ppoo COLILIE"SY gl & ot a 0
ﬂ , and stagnant flow conditions where impurities and/ &
M ”Z corrosive chemicals may concentrate and cause Crgtt
M/f 7 and pitting corrosion. VT-2 examination of A8} £ Settion
XI, Table IWD 2500-1 will not detect pittipefa
W] corrosion. Therefore, a one-time igg#€ction of

W% representative components angs€ sceptible locations
should be undertaken to epefire that significant corrosio
is not occurring. Basgg#én piping/component geometry,

and fluid flow copg#tfons, susceptible locations can be
identified. Fol##¥ up actions are based on the inspectpn
results gp#Pplant technical specification. (5] Monitorgng
pfending: The results of periodic monitoring of
Fted water chemistry provide data for trending.

restlts OF ot niisirrspecto o . ed to d 8
future inspection. System leakage test is conducted pg N
to plant startup following each refueling outage 2p€
hydrostatic test at or near the end of each ingpeCtion
interval, (6} Acceptance Criteria: The ghethistry
monitoring program prevides spepiica 3
parameters and acceptable Jg . Any relevant conditjons
that may be detected dygef the leakage and hydrostats
tests are evaluated jp#f€cordance with IWD-3000. (7} 3
Corrective Actisfls: Plant borated water chemistry co:
program gpe®ilies the target values for the chemistry
paramoiffts. Corrective actions are taken if the target  \
are exceeded. Coryective actions of the above one-

R

time Tnepection are based on the IESULLS Of The MSpEgiom
Furthermore, IWA-5250 requires that the sguasetT
leakage detected during the preggam®¥Est should be locaged

and evaluated for comeet®t measures. Repair and ]
replacementgew® accordance with IWA-4000 and kS

VII A3-5 DRAFT - 12/86/9



v AUXILIARY SYSTEMS
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
- p T et e s /6;_,33\ g
”{A3.1.T {Piping Pipe, Fittings, | Cafbon Chemically | Loss of eneral, E Sectioh XJ,
and Flanges Steel (CS) [Treated Material Pitting and| 1989 Edition.
Borated Crevice NRC IN 84-18.
Corrosion | NRCIN S6-11. j.
EPRI TR-1057 1¥.
NRC GL 88-05.
Plant Technical
ications

S

Y

Wrhrtiation
and Growth

’)6-""

Regulatory Guidk
1.44.

NRC IN 84-18.
NRC GL 88-05.
NRC IN 97-19.
EPRI TR-105714.
Plant Technical
Specifications.

L1
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v AUXILIARY SYSTEMS :
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)
Existing Further
Evaluation

Aging Management Program (AMP)

aQoncentratc. -

Evaluation and Technical Basis

IWA-7000. {8 & 9) Confirmation Process and
Administrative Controls: Site corrective 3
QA procedures, site review and apprgedfprocess, and
administrative controls are jyei¢fiented in accordance
with Appendix B to 10 Part 50 requirements and will
continue to be adege®®e for license renewal. (10) Operating
Experience; gfng and crevice corrosion can occur in
g#®ving stagnant flow or crevice conditions such

accordance with guidelines of
Regulatory Guide (RG) 1.44 to avoid
sensitization of stainless steel,
monitoring and maintaining water
chemistry in accordance with
guidelines of EPRI TR-105714 and
implemented by plant technical
specifications to minimize impurities,
| and inservice inspection (IS]) in
Peonformance with ASME Section X1
(edition specified in 10 CFR 50.55a),
Table IWD 2500-1, test and examination
category D-C for systems in support of
residual heat removal from spent fuel

stoggge pool.

maintaining the water chemistry and
(ISI) for managing the effects of SCC on the intended
function of the spent fuel pool cooling and cleanup system
components. (2) Preventive Actions: Chemistry control of
the levels of chloride and sulfate should minimize the rate
and the effects of stress corrosion cracking. Selection of
material in compliance with the requirements of

Regulatory Guide (RG) 1.44 prev mitigates SCC.
However, preventive acjfo: red inadequate
because ofthe pogglb i ertent introduction
of con t fuel pool cooling system
due to co iMboric acid or exposure of the spent
fuel pool ace to airborne contaminants (NRC

Information Notice IN 84-18). (3) Parameters Monitored/
Inspected: The parameters to be monitored are specified in
EPRI TR-105714. These parameters are directly related to
potential of SCC of the stainless steel components.
Parameters monitored and inspected, however, should
also include crack formation. {4) Detection of Aging
Effects: Within the spent fuel pool cooling system, there
are regions of low and stagnant flow conditions where
impurities and/or corrosive chemicals may concentrate
and cause stress corrosion cracking. Visual examination
VT-2 required by IWD 2500-1 can detect leakage, but can
not detect crack. Therefore, a one-time inspection, such as
the volumetric inspection specified in ASME Section XI
TWC 2500-1, of representative components and susceptible
locations should be undertaken to ensure that significant
SCC is not occurring. Follow-up actions are based on the
inspection results. (5} Monitoring and Trending: The
results of periodic monitoring of borated water chemistry
provide data for trending. The results of the one-time
inspection should be used to dictate future inspection.
Inspection schedule should be in accordance to IWC-2400
to provide timely detection of cracks before there is a loss-
of the intended function of the component.

ervice inspectiong Element 4

' Samelas foPPpitting Crevicd” rd Crevice Rgmpestn of ltemph3.1.1 Y’ N
Corrosion of Item A3.1.1 piping. ping. lement 4 \
shouid be \
further
w ez evaluated
AN A VWA A AN At
Thg’AMP flies on maferial selection i¥y (2) ¥ b7 Prograip e AMP relies ol ggonitortesmmd | Yes,

should be
further
evalhated

14
!

4

,«.’J
A
:’/
-j/

A

e

A
o

e
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va AUXILIARY SYSTEMS
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
A3.1.2 | Piping Studs and Cs, Air, Leaking] Loss of Boric Acid | NRC GL 88-05.
Nuts Low Alloy [Chemically | Material Corrosion
Steel (LAS) [Treated
Borated
Water
DRAFT - 12/06/99 VII A3-8
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va AUXILIARY SYSTEMS
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)

Existing Further
Aging Management Program {AMP) Evaluation and Technical Basls Evaluation
{onmi ; - N
(6) Acceptance Criteria: The chemistry monitoring . g
program provides specification of chemical pas eimeters
and acceptable levels. Any detected SCL#H0uld be
evaluated in accordance IWC-340Q# TWC-3514. (7)
Corrective Actions: Plant bhge#fed water chemistry control
program specifies the 3z#€t values for the chemistry
parameters. Corrggiife actions are taken if the target
values are excp®ed. Corrective actions of the above one
time ingge®ion are based on the results of the inspection.
1 gl IMOLE .'_‘720 epyires that the Sourceg " o
I€akage detected during the pressure test should be Jog A
and evaluated for corrective measures. Repaipzfd
replacement is in accordance with IWAgM ¢0 and IWB-
4000, and reexamination in accorgafCe with IWA-2200.
(88.9) Confirmation Process, gpa Administrative
Controls: Site corrective agg#ons program, QA procedures,
site review and approg# process, and administrative
controls are implesented in accordance with Appendix B
to 10 CFR Pgs#50 requirements and will continue to be
adequatgs & license renewal. (10) Operating Experience:
NRC#& ormation Notice (IN) 97-19 indicated that several
i spentduel codlingsystem. SXC has also been Bt
) weMs in somather systems¥etntaining badfftd water. ) .
response to NRC Generic Letter (GL) ) focuses on managing ¢##No
\3-05 to manage loss of material due to jloss of material due to boric acid corrosion on the
gdperal corrosion, pitting and crevice d steel and low alloy steel components. The f n
coXosion on carbon steel and low allo; leaks which generally occur below cal \(«
sted components as a result of borated \{ s jcation limits for operational ge. m *
watek leaks, the AMP includes: (1} } Pr ive Actions: Periodic j#pection and removal of g (}\
Ident¥y the examination locations y bofic acid residue from ponent surface during
whereboric acid leaks could occur, stegd walkdown help event the occurrence of boric .
y¢ insulated components and a orrosion. Id cation of the potential locations of \ Q
$ble areas. The focus is on ge and of leaking acid also helps to prevent
small ledgs which generally occur bopked acjg#orrosion. (3} Parameters \
below tecknical specification limits for nspected: The AMP performs visual- \0
akleakage. (2) Establish the #€ettion for discoloration of insulation and boric acid \\
o king boric acid and the  presi WA ST SIENS ohburie-aciddeskags, Visual § “\
g ensure that leaks of inspéction, such as VT-2, is an effective method for = &
oromptly identified and  Nigéntification of discoloration and boric acid resigjs®® One *
corrected. (3) Pgrform visual inspectio & ocoffre bolts/studs (the number depends op e A ME N
at least once at ech refueling outage to ;e Je edition) close to the leak are rempmetfand examined ~
identify and quan§fy any leakage at £t Widence of boric acid wastage®f Detection of Aging
specific locations ald to remove any Ffed¢s: The AMP establisies the path of the leaking boric \\
boric acid residue tha§ is found. VT-2 A~id 4nd the compoe®hits to ensure that leaks of boric acid % %
visual examination is N¢nerally used to | arégfomp #€htified and corrected before there is a loss &
detect evidence of leaks 3gch as of ﬁ igjafided function of the component. (5) Monitoring
discoloration and buric a%d residue. (4) |« ending: The visual inspection is an effective method '
Investigate any leakage th is found forMETECHAE STEE ofborfeswteritaler=Poniaditeam., “ {
and locate leak source and ajgeas of nkpeXtion provides data for trending. {6} Acceptgs Qh .
corrosion. Evaluate the affecyed d-iterla: No discoloration or boric acid rgside®Iound on Q -
components for continued servige by strfacgs of components, insulatinge®T iloor areas that
engineering analysis. Correctivl ma atpedBkage. No leakage of non- \
actions include repair or replacemignt of | W flited and ins @ components. (7) Corrective N
the affected components and corredyjon w uree Sl leakage should be located and \ F’
of any equipment deficiencies that evalfatpddfor corrective measures. (8 & 9) Confirmation Q
cause the leaks. ogtSs, and Administrative Controls: Site corrective ' \‘ § :

Vil AZT
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v AUXILIARY SYSTEMS
A3, SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism -References
A3.2.1 | Filter Studs and CS, LAS Air, Leaking] Loss of Boric Acid | NRC GL 88-05.
Nuts Chemically | Material Corrosion
Treated
Borated
Water
A3.8.1 | Strainer Studs and Cs, LAS Air, Leaking] Loss of Boric Acid | NRC GL 88-05.
Nuts Chemically | Material Corrosion
Treated ﬂ
Borated
Water \
A3.4.1 | Check Valve Body and SS, IChemically | Local Pitting and| ASME Section XI,
Bonnet CS with SS [Treated Mat Crevice 9 Edition.
Cladding [Borated Corrosion, | NR 84-18.
Water . NRC [N 96-11.
NRG/GL 88-05.
TR-105714.
lant Technical
Specifications.
VII A3-10
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v AUXILIARY SYSTEMS

A3.

SPENT FUEL POOL COOLING AND CLEANUP {Pressurized Water Reactor)

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further

Evaluation

QA procedures, site review and g3
fhented in

actions program.,
process, and administrative controls are iy
accordance with Appendix B to 10 C
requirements and will continue (et
ude repair or replacement

D I

such as bolts, studs, and

Same as for Boric Acid Corrosion of
Item A3.1.2 piping studs and nuts.

Same as for Boric Acid Corrosion of Item A3. 1.2 piping
studs and nuts.

Acid Corrosion of

Same as for Boric

Item A3.1.2 pi
f’a‘

Same as for Boric Acid Corrosion of Itern A3.1.2 piping
studs and nuts.

The AMP relies on ing
urities by monitoring and

taining the borated water
ch in accordance with the
guidelinds of EPRI TR-105714 and
implemented by plant technical
specifications, and inservice inspection
(IST) is in co ce with ASME
Section X1 (edition specified in 10 CFR
50.55a), Table IWD 1, test and
examination category R-C for systems
in support of residual héat removal
from spent fuel storage pod

v/ A%
ﬂ/f.e’ﬂf#_4

(16 ZHAI T

o

ot FETZ

measures and inservice inspection {ISI) to
effects of pitting and crevice corrosion ont ended
function of components. (2) Preventi ions:
Monitoring and maintaining thgssystem water chemistry

in accordance with the es of EPRI TR-105714 hel:
minimize impurit the system fluid. Chemical
eters, such#fS concentrations of chloride, sulfgfe,

purities are monitored and controllef. The
actions, however, are considered inadeqgate
se of inadvertent introduction of impurities the

oxygen, any
P

ric acid, exposure of the spent fuel pool free s
orme contaminants (IN 84-18), or from ingr
der\ineralizer resins (IN 96-11). (3) Parametgsé
Monitored/ Inspected: The AMP monit emis
eters and the effects of corr y ISI to det
em water leakage. Inspec requirements of
~tion XI, Table IWD 25Q@#F, category D-C specify #isual

C

-2 (IWA-5240) tion during system 1 and
drostatic test pressure retaining Class 3

nents. tection of Aging Effects: Within

fu 1 cooling system there are regions of low

stagrasf’ flow conditions where impurities and/or
copfsive chemicals may concentrate and cause creyice

}/ Table IWD 2500-1 will not detect pitting and £
rrosion. Therefore, a one-time ins
representative components steptible locations
hould be undertaken ure that significant corr
not occ 2 inspection may be visual if the
palve is bled, and may be covered by the plan
ce program. UT thickness measurements co
e used. Follow up actions are based on the {nspection
esults and plant technical specification. (5) Monitoring

lon

sy S
207

vl il
2/ =

22 )7 TN A

=y

L
T d

L HE T2

¢/
/1>

m s

g

2727
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v AUXILIARY SYSTEMS
A3. . SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
A3.4.1, | Check Valve |Body & Bonnet| Body: CS  [Air, Leaking Loss of Boric Acid | NRC GL 88-05.
A3.4.2 (external with SS Chemically | Material Corroston
‘ surfaces), lining: Treated
Studs and Studs/Nuts: [Borated
Nuts CSor LAS (Water
A3.5.1 {Hand Valve Body and SS, IChemically | Local Loss of =
Bonnet CS with SS [Treated Material evig FOOOERE S
cladding [Borated NRC IN 84-18.
(Water NRCIN 86-11.
NRC GL 88-05.
EPRITR 105714.
Plant Technical
Specifications.
A3.5.1, | Hand Valve Body and Body: CS  |Air, Leaking Loss of
A3.5.2 Bonnet with SS Chemically | Material
{external | cladding: [Treated
surfaces), Studs/Nuts: Borated
Studs and CS or LAS [Water
Nuts

DRAFT - 12/06/99 VII A3-12



vII AUXILIARY SYSTEMS

A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)

Existing
Aging Management Program (AMP)

Further
Evaluation

Evaluation and Technical Basis

and Trending: The results of periodic monitoring of
borated water chemistry provide data for trendigge#Tie
results of the one-time inspection should begs®®d to dictate
future inspection. System leakage test jg#fonducted prior
to plant startup following each refyghtfig outage, and
hydrostatic test at or near the gw® of each inspection
interval. {6] Acceptance Cgiferia: The chemistry
monitoring program j##Vides specification of chemical
parameters and ptable levels. Any relevant conditions
that may be cted during the leakage and hydrostatic
tests agg®Paluated in accordance with acceptance
stap®irds of IWD-3000 for Class 3 components.

ke b ""_'-1’“-”_ hemi
control program specifies the target values for th
chemistry parameters, Corrective actions are takeggthe
target values are exceeded. Corrective actions ghfie above
one-time inspection are based on the regts of the
inspection. IWA-5250 requires thalj#€ source of leakage
detected during the pressure tsanould be located and
evaluated for corrective mpe#Sures. Repair and
replacement are in gae@rdance with IWA-4000 and IWA-
7000. (8 & 9) (o ation Process and Administrative
Controls; S® QA procedures, review and approval
progee®ts, and administrative controls are implemented

£ coecdanoeaair e R IEOT AP pena B TO TU L

Part 50 and will continue to be adequate for (aeed of
license renewal. {10) Operating Expegjane®: Localized
corrosion is likely to occur at gpaite geometry where
buildup of impurities cap . The potential exists for
introduction of igpaMfies into the system as
contaminagie®® the boric acid or introduced through the
free spu®ce of spent fuel pool (IN 84-18), or from ingress of

i ara

Same as for Boric Acid Corroston of
Item A3.1.2 piping studs and nuts.

Same asfbr Boric Acid Corrosion of Item A3.1.2 piping
studs and nuts.

IS

Same as for Pitting and Crevice
Corrosion of Items A3.4.1 body and
bonnet of check valve.

Same as for Pitting and Crevice Corrosion of Items A3.4.1
body and bonnet of check valve.

Same as for Boric Acid Corrosion of
Item A3.1.2 piping studs and nuts.

Same as for Boric Acid Corrosion of item A3.1.2 piping
studs and nuts.

VII A3-13 DRAFT -
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VIl  AUXILIARY SYSTEMS
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)
Structure and Reglon of Environ- Aging Aging
ftem Component Interest Material ment Effect Mechanism References
A3.5.3 | Hand Valve Linings Elastomers [Chemically | Hardening, |} Rubber -
Treated Cracking Degrada-
Borated tion,
[Water -
A3.6.1 {Heat Shell Pitting and | WNE-EobtbiFiEd
Exchanger Mategrial Crevice Ao
f Corrosion, | EPRI TR-105714.
General Plant Technical
Corrosion | Specifications.

\m#’7

Chemically
Treated De-
mineralized
Water on the
other side

DRAFT - 12/06/92
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vII AUXILIARY SYSTEMS
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Long-term exposure of the rubber An inspection program should be implemented to manage Yes.
linings to borated water can result in the effects of rubber degradation on the intended function | no existing
rubber degradation such as, welling, of the component. The program should include sampling | AMP

hardening and cracking which. in turn, | criteria, inspection method, inspection frequency,
n of the underlying acceptance criteria, and corrective action. Plant specific

No existing aging | aging management program is to be evaluated.

- - ; Ny
AMP relies on g : N
i by monitoring and ) and maintaining reactor coolant and cooling water \,ﬁ
ing reactor coolant and &= | chemistry and inservice inspection (ISI) for g the
r chemistry implemented ects of pitting and crevice corrosion on ended \a O\
ical specifications, and ction of the component. (2} Preve i ions: a‘\ -
ion (ISI) in nitoring and maintaining the ¢ fistry conditions of \(}\ «
rdactor coolant and cooling minimize the (\ \
R 50.55a). purities in the system flyjs’ The preventive actions, \\
Table IWD 2500-1, test examination yhowever, are consider dequate because of W’
category D-C for systems in rt of ®gpadvertent introd n of impurities into the system.
residual heat removal from spe o, high cong tion of impurities at locations having \
storage pool. sta t flogefould cause pitting and crevice corrosion. § \Q
A ? - 2 3R Monitored/Inspected: The parameters \
\/// monligefed in the borated water are provided in the & R\
N

E.. ¥ ications based on EPRI guidelines. The paramet

,\/j/_’—-_/,@r M Cad g ded lid: : : : h —
olve en, suspen solids, pH. an ’

/5 E g W/ /%v Examinan?:r}x,%:ateg:rypg-c of ASME 1;ection }g e TWD

2500-1 requires visual VT-2 examination d g system
-2 fE/ 2

leakage test and system hydrostatic tes etect the
7A leakage. (4) Detection of Aging EffeatS: Within the spent
AL
7777

AL
/

= a2 /.

fuel pool cooling system, there regions of low and
stagnant flow conditions % impurities and/or
corrosive chemicals oncentrate and cause pitting
and crevice corrosjpe. Visual examination VT-2 required
by IWD 2500- not detect pitting and crevice
corrosion. refore, a one-time inspection of

Tepre \tive components and susceptible locations

E % be undertaken to ensure that significant corrosion

e XL
Felmtu Y

4

(22,

(o2 o2
P PpSs? ey ? S R 7 7D I

NN

and fluid flow conditions, susceptible locations carn s
jdentified. Follow up actions are based on insppetion
results and plant technical specification. [ onitoring
and Trending: The results of periodl wOnitoring of
borated water chemistry providgsfia for trending. The
results of the one-time inspg ~on should be used to dictate
future inspection. Sysjpefl eakage test is conducted prior
to plant startup i #%ing each refueling outage, and
hydrostatic tegéfat or near the end of each inspection
interval (gicceptance Criteria: The chemistry
monifing program provides specification of chemical

that may be detected during the leakage and hyges®tatic
tests are evaluated in accordance with acgestance
standards of IWD-3000 for Class Jessffiponents. (7)
Corrective Actions: Plantjasfated water chemistry
control program speglaStne target values for the
chemistry pargzaettrs. Corrective actions are taken if the
target valyggfire exceeded. Corrective actions of the above
one-tiggfspection are based on the results of the

2
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v AUXILIARY SYSTEMS
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
A3.6.1 | Heat Shell, Cs, Air, leaking| Loss of Boric Acid | NRC GL 88-05.
thru Exchanger Nozzles LAS Chemically | Material Corrosion
A3.6.3 {external Treated
surface), [Borated
Studs and Water
Nuts
A3.7.1 |Ion Exchanger | Studs and CS, LAS Air, leaking]| Loss of Boric Acid | NRC GL 88-05.
Nuts K Chemically | Material Corrosion .
Treated ) g
Borated Sy /ejaﬁ :
Water A & vt
A3.8.1 | Pump Casing 88, Chemically | Loss of h etioer I
CS with SS’ [Treated
Cladding {Borated Corrosioltt
Water
NRCI
EPRITR 105714.
Plant Technical
Specifications. ' ' A‘.z
viA3-&
DRAFT - 12/06/99 VII A3-16



VII AUXILIARY SYSTEMS

A3, SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)
Existing Further
Aging Management Program {(AMP) Evaluation and Technical Basis Evaluation
. 1 — TR

inspection. WA-5250 requires that the source of legjss® £
detected during the pressure test should be locgie® and
evaluated for corrective measures. Repgjj#id
replacement of the corrosive damaged Lomponents are in
accordance with TWA-4000 angJ4WA-7000. (8 & 9)
Confirmation Process, g Administrative Controls: Site
corrective actionsg®®ram, QA procedures, site review and
approval prg#®€s, and administrative controls are
implepm#fited in accordance with Appendix B to 10 CFR
license renewal. {10} Operating Experience;Looalised
corrosion can oceur at crevices thatse@Tiot exposed to the
general flow stream or % Stagnant flow conditions,
such as at the b Reet-shell joint, and other crevices in
the shpl#®Te of heat exchanger exposed to the chemically

- O rrevsepim ¥ S0vAsio e o e R R A R e ;

Same as for Boric Acid Corrosion of Same as for Boric Acid Corrosion of Item A3.1.2 piping No

Item A3.1.2 piping studs and nuts. studs and nuts.

Same as for Boric Acid Corrosion of Same as for Boric Acid Corrosion of Item AS. 1.2 piping No

Item A3.1.2 pipjng studs and nuts. studs and nuts.

e AMP relies on monitoring and ne of Pragram: The program relies on preventiye Yes.
taining water chemistry based on | miasures and inservice inspection (ISI) and inservicgs® | GRS
guidWines of EPRI TR-105714 and tesng (IST) to manage the effects of pitting cogp

e with ASME Section XI

category D-C, an ed on the testing
requirements of 1 50.55a for
ASME Code Class 3 phaps. and
additional NRC staff elines of NRC
Generic Letter 89-04, i
performed in accordance
Subsection IWP (or Operationt
Maintenance Code Subsection
pumps, or other approved pro
the plant specifications.

Vit AT-Z
TNIERT al 4
168 D T
pp I R

e corrosion, and cavitation erosion ogsfie intended
funchion of the components. (2) Prevenisk Actions:
siater chemistry

heeflical parameter
g#Mrequency, analysis, and
#Femical parameters, such as

opedt chiloride, sulfate, oxygen, and

#re monitored and controlled in accordance

imp &f
witjp#ant's technical specification. In some case, the
fo0énive actions may be considered jnadequate beca

olNgadvertent introduction of impurities into the sygise
due W unacceptable levels of contaminants in thedbric
acid, dgposure of the spent fuel pool free sygis e to
airborne contaminants (IN 84-18), op ¥ ingress of
deminegalizer resins (IN 96-11) 48 Parameters
Monitdred/Inspected: The®P monitors the effects of
corrogion and cavitgieh erosion by ISI to detect leakage
to evgjwdle component performance. Inspection
Reiremo®® of ASME Section XI, Table IWD 2500-1,

/s
~3alel "o

A 245

cateye#¥ D-C specify visual VT-2 (IWA-5240} examination
;““\‘ system leakage and hydrostatic tests. (4) Deteg G
Sy PYTerTS Jest@ui: 3onng
ofn. there are regions of low and stagnant pe
dofditions where impurities and/or com6give chemicals
ma¥ concentrate and cause pitia#a d crevice corrosion.
Msual examination VT-2 il

WYL CIic DOO

ed by IWD 2500-1 will not

7
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AUXILIARY SYSTEMS

A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)
Structure and Region of Environ- _Aging Aging
Item Component Interest Material ment Effect Mechanism References
A3.8.1, | Pump Casing Casing: CS [Air, Leaking Loss of Boric Acid | NRC GL 88-05.
A3.8.2 {external with SS Chemically | Material Corrosion
surface), cladding; {Treated
Studs and Studs/Nuts: [Borated
Nuts CS, LAS Water
A.3.9.1 | Flow Orifice Studs and CS, LAS Air, Leaking] Loss of Boric Acid | NRC GL 88-05.
Nuts Chemically | Material Corrosion
‘ Treated
Borated
Water
A3. Spent Fuel Studs and CS. LAS Afr, Leaking] Loss of Boric Acid | NRC GL 88-05.
10.1 Transfer Tube | Nuts Chemically | Material Corrosion
Treated '
Borated
Water
* 3
DRAFT - 12/06/99 VII A3-18




vl AUXILIARY SYSTEMS

A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)

Existing
Aging Management Program (AMP)

Further
Evaluation

Evaluation and Technical Basis
detect pitting corrosion, crevice corrosion, and cavitag
erosion. Therefore, a one-time inspection of
representative components and susceptible lgg#®ons
should be undertaken to ensure that siggg®ant corrosion
is not occurring. This inspection ca "visual when the
pump is disassembled, and may Fovered by the plant
maintenance program; UT jj kness measurements may
also be included. Folloy#® actions are based on the
results of the one-tj# inspection. (5) Monitoring and
Trending: Thessults of periodic monitoring of borated

water chop#try provide data for trending. The results of
the ga®fime inspection should be used to dictate future

startup following each refueling outage, and hydrostat}
test at or near the end of each inspection interval,

(6] Acceptance Criteria: The chemistry mopieting
program provides specification of chega#®dl parameters
and acceptable levels. Any relevapi€onditions that may
be detected during the leakagpeffid hydrostatic tests are
evaluated in accordanggeth TWD-3000 for Class 3
components. (7)geffective Actions: Plant borated water
chemistry cge®ol program specifies the target values for
the chge®Stry parameters. Corrective actions are taken if
above one-time inspection are based on the results gfie
inspection. IWA-5250 requires that the sources#7 eakage
detected during the pressure test should Lhedcated and
evaluated for corrective measures. Ja¢Dair and
replacement are in accordanos Wil IWA-4000 and IWA-
7000. (8 & 9) Co gis Process and Administrative
Controls: Site g ocedures, review and approval

corrosion is Hkely to occur at flange connections,ame
crevices where buildup of impurities cag, geesf. Also, the

aeffice of spent fuel pool (IN 84-18}, or
of demineralizer resins (IN 96-11).

Same as for Boric Acid Corrosion of
Item A3.1.2 piping studs and nuts.

Same as for Boric Acid Corrosion of Item A3.1.2 piping
studs and nuts.

No

Same as for Boric Acid Corrosion of
Item A3.1.2 piping studs and nuts.

Same as for Boric Acid Corrosion of Item A3.1.2 piping
studs and nuts.

Same as for Boric Acid Corrosion of
Item A3.1.2 piping studs and nuts.

Same as for Boric Acid Corrosion of Item A3.1.2 piping
studs and nuts.

No
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS

SECTION VIIA.3
VII A3-1 Spent Fuel Cooling A3 VII A3-3 Description of system, structures and components is for Spent Fuel
and Cleanup Storage and not Spent Fuel Cooling and Cleanup. Revise
accordingly. Same comment for System Interfaces.
VII A3-2 Spent Fuel Cooling A3.1.1 VII A3-4 Use of Chemistry will preclude loss of material due to corrosion in
and Clecanup A34.l thru the Spent fuel Pool Cooling and Cleanup System.
A3.5.1 VII A3-7
A36.1 Reference to ASME Section X1, Tech Specs, OM Code and GL 89-
A3.8.1 VII A3-9 04 should be deleted from the References column, the Existing
thru AMP column, and the Evaluation and Technical Basis column.
VII A3-17 The AMA should only be the “Primary Water Chemistry Program.”
Refer to the proposed program description.
VII A3-19
Hence, further evaluation is not warranted.
VII A3-3 Spent Fuel Cooling A3.1.1 VII A3-6 For Carbon Steel material delete entire Section. There are no spent
and Cleanup fuel systems that use carbon steel piping with borated water.
VII A3-4 Spent Fuel Cooling A3.1.1 VII A3-6 For SS material and Stress Corrosion Cracking delete entire section,
and Cleanup Stainless steels that operate at temperature <140°F are not usually
subjected to SCC even in the presence of halogens, sulfates and
oxygen. Spent Fuel Cooling systems usually operate at <140°F.
VII A3-5 Spent Fuel Cooling A3.1.2 Various Refer to AMA titled, “Boric Acid Corrosion Program” in lieu of
and Cleanup A321 existing program description.
A33.1
A34.1 Refer to the proposed program description.
A342
A35.1
A35.2
A3.6.1 thru
A3.6.3
A371
A3.8.1
A3.8.2
A3.9.1
A3.10.1

Page 1 of 2




GALL REPORT-MECHANICAL DISCIPLINE COMMENTS
SECTION VIIA.3

VII A3-6

Spent Fuel Cooling
and Cleanup

A3 4.1

Item appears to be limited to internal surfaces of clad carbon steel
check valves exposed to borated water. Under Aging Mechanisms,
delete general corrosion, since stainless steel cladding surfaces are
not subjected to general corrosion. The external surfaces of this
valve are evaluated in Item A3.4.2,

and Cleanup

VII A3-7 Spent Fuel Cooling A3e6.1 VII A3-14 Under Environment delete chemically treated borated water. The
and Cleanup carbon steel components of subject heat exchangers are subjected
only to chemically treated demineralized water.
VII A3-8 Spent Fuel Cooling A338.1 VII A3-16 Delete cavitation erosion under Aging Mechanisms. Pump

design/application standards should preclude the occurrence of this
mechanism. In any event if it were to occur, it would be fast acting,
easily detectable because of the noise generated, and would result in
reduced performance.

Page 2 of 2



A4. Spent Fuel Pool Cooling and Cleanup (Boiling Water Reactor)
A4.1 Piping |
A4.1.1 Pipe, Fittings and Flanges
A4.2 Valves
A4.2.1 Body and Bonnet
A4.3 Heat Exchanger
A4.3.1 Shell-

A4.4 Pump

A4.4.1 Casing

VII A4-1 DRAFT - 12/06/99
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The system, structures, and components included in this table comprise the BWR spent fuel
pool cooling and cleanup system and consist of piping, valves, heat exchanger, and pump.
The system contains chemically treated oxygenated water. The system removes heat from
the spent fuel pool, and transfers the heat to the closed cycle cooling water system, which in
turn transfers the heat to the open cycle cooling water system. Based on US Nuclear
Regulatory Guide 1.26, “Quality Group Classifications and Standards for Water, Steam, and
Radioactive-Waste-Containing Components of Nuclear Power Plants,” all components in the
BWR spent fuel pool cooling and cleanup system are classified as Group C Quality Standards.

Pumps and valves are considered to be active components and pump internals and seats,
discs, bolting, and other valve items should be covered by the plant maintenance program.

System Interfaces

The system that interfaces with the BWR spent fuel cooling and cleanup system is the closed
cycle cooling water system (Table VII C2).

Vil A4-3 DRAFT - 12/06/99



VII AUXILIARY SYSTEMS
A4. SPENT FUEL POOL COOLING AND CLEANUP (Boiling Water Reactor)
Structure and Region of Environ- Aging Agingy
[tem Component Interest Material ment Effect Mechani
A4.1.1 |Piping Pipe, Fittings, | Stainless [Oxygenated | Loss of Pittin
and Flanges Steel (SS) [Water at Material and
Tempera- Creyfce
ture up to Co Rev. 2. Plant
o1°C Technical
(125°F) Specifications.
' vit AL
DRAFT - 12/06/99 VII A4-4



Existing

Aging Management Program (AMP)

G AND CLEANUP (Boiling Water Reactor)

Evaluation and Techmcal Basxs

Further
Evaluation

category D-C for systems in sup
residual heat removal from spent

storage pool. A ,

g the chemxst.ry of the oxygenated

i of the component. (2} Preventwe g

arffl impurities are monitored and
. {3FParameters Monitored/Inspected: AS§I
¥ Table IWD 2500-1, examination category [Ty
Sidfs visual VT-2 examination during systcm lealgiige
Z system hydrostatictest to-detect-thedead agodk:a
¥ction of Aging Effects: Pitting and crevice o
corrosion may occur at locations having stagnapeTipow
conditions, where impurities in oxygenated géter ojay
concgntrate. VT-2 examination of ASMp-Section XI\Jable
‘;\?2500-1 will not detect pitting gad crevice corrosicim
refore, an one time inspecgjont of representative ¢
components and suscepn’yeﬂocatxons should be
undertaken to ensure ,tb‘at significant corrosion s n§t
occurring. Based gef"piping/component geometry angl fluid
“Susceptible locations can be identiffed.
ons are based on the inspecton resultsgnd
ical specification. (5) Monitoring and
g: Results of water chemistry monitoring pr fits
. The zesults pf.one time-inspection=-
should be used to dictate the future inspection. Sys e
leakage test is conducted prior to plant startu 51
each refueling outage and hydrostatic test gt*r ncar e
end of each. (6) Acceptance Criteria; j¥e chemistry %
monitoring program provides cheofical parameter
specification and acceptable JevEls. Any relevant
conditions that may be de;ected during the leakage and ,
hydrostatic tests are 'uated in accordance with IWD§

NI A water and ;
ASME ection XI inservice inspection (IS) for manggedg
Xts of pitting and crevice corrosion on ig ed

7=

W RLLE Sy

3000. (7) Correctig® Actions: Plant chemistry control
program Me acceptable values for chemistry
paramete: the specified values are exceeded, correcti®g
¢ taken to bring back the chemistry parameters
ified levels. Corrective actions of the above one timg ‘
ections are based on the results.of the.inspestiorn. <5
W80 fequires that the source of leakage detected o
during the pressure test should be located and evglwf ted

for corrective measures. Repair and replacesent are in
accordance with IWNA~4000 and IWA-70Q0:%18 & 9)
Confirmation Process and Admirisirative Controls: Site

approval process, ang,,admmistrative controls are
implemented in tdance with Appendix B to 10 CFR
ents and will continue to be adequate for

(10} Operating Experience Pitting and

corrective actions program.&ﬁ ‘procedures, site review and 4

X 7o) T 22
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VII  AUXILIARY SYSTEMS
A4. SPENT FUEL POOL COOLING AND CLEANUP (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
A4.1.1 | Piping Pipe, Fittings, | Stainless [Oxygenated | Crack Stress ASME Section XI,
and Flanges Steel (SS] Water at Initiation Corrosion | 1989 Edition.
Tempera- |{and Growth | Cracking {NUREG-0313,
ture up to - Rev. 2.
51°C Plant ieal
(125°F) Spefﬂxications. ™
PRI-10351
A4.2.1 | Valves Body and S8, CS with Oxygenated | Loss of Pitting (YVECPRR R
Bonnet SS [Water at Material and pL_ T ]
Cladding; [Tempera- Crev NUREG 0313,
CSor LAS fture upto Corfosion | Rev. 2.
51°C Plant Technical
(125°F) Specifications.
EPRI TR-103515
DRAFT - 12/06/99 VII A4-6



va AUXILIARY SYSTEMS
Ad. SPENT FUEL POOL COOLING AND CLEANUP (Boiling Water Reactor)

Existing Further
Aging Management Program (AMF)} Evaluation and Technical Basis Evaluation
Same as for Pitting and Crevice Same as for Pirting and Crevice Corrosion of Item A.4.1.1 | Yes,
Corrosion of Item A.4.1.1 Piping. Piping. Element 4
should be
N further
evaluated
The AMP relies on minimizing T 1Ne Prograny 1o Yes,
impurities by monitoring and inspection {IS]

maintaining the oxygenated water
chemistry in accordance with the -
guidelines of NUREG 0313, Rev. 2 and
EPRI guidelines and implemented by
plant technical specifications, and
inservice inspection (ISI} in
conformance with ASME Section XI
{edition specified in 10 CFR 50.55a),
Table IWD 2500-1, test and examination .
category D-C for systems in support of alFT-2WA-5240) examination during system
residual heat removal from spent fuel @hoslest and hydrostatic test of all pressure retai
storage pool. ¥'3 components. (4] Detection of Aging Effects: Pi¥ing
stagnargt flow conditions, where impurities in oxygepass

\/// ] 7 water n;“ay concentrate. VT-2 examination o AN
— _/% Section/XI, Table IWD 2500-1 will not detep#pitting ang
sre! e i v

/ A / mZ/ ? crevice/ corrosion. Therefore, an one inspection o

A
"

G008 T

10 728

Y =

repregéntative valves and suscepH % locations should N _

L IS

[ o

PP TS

un en to ensure that sjgfificant corrosion is not \
ing. This inspectjpsmay be visual if the valve is \ ‘k‘
disassembled. UT thje¥ness measurements could also bg L\ N
getfons are based on the inspection resifits NI
ffcal specification. (5) Monitoring and b
sults of water chemistry monitoring providgs

£

=

protr VL pr7787

‘ ’ _ ding. The resuits of one time inspection

¥ . ' gould be 1o digiate the futurednspection,, D o

leakage test is conducted prior to plant startup following

each refueling outage, and hydrostatic test at or nggethe

end of each inspection interval. (6) Acceptange;aeﬁteria:

? W /—/ ﬁ Z—"__I‘he chemistry monitoring program proviges chemical
7 /ﬁ/ parameter specification and acceptable-levels. Any

// ///Z / = relevant conditions that may be dgtefted during the >

t

leakage and hydrostatic testgefe evaluated in accordance

with acceptance standarge’of IWD-3000 for Class 3
M/ | components. (7) Coprettive Actions: Plant chemistry

control program&pecifies the acceptable values for

W ﬂ chemistry garimeters. If the specified values are exceede

4 L}

V’/ﬂ / ME -ODSA1T0 I BRDCCISRS-ATO-ON = i3 i _"

inspection. IWA-5250 requires that the source)Mage

WM 074 evaluated for corrective measuges* Repair and

t QA procedures. review and approval
pri es, and administrative controls are implemented
in2ccordance with requirements of Appendix B to 10 CFR

g

y

é

At

-

[

i
N Y -4

A e

2.
B

N
i
R
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v AUXILIARY SYSTEMS
Ad4. SPENT FUEL POOL COOLING AND CLEANUP (Boiling Water Reactor)

Structure and Reglon of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
A4.3.1 | Heat Shell CS Oxygenated | Loss of General ASME Section XI,

Exchanger [Water at Material Corrosion, | 1989 Edition.
Tempera- Pitting Plant Technical
ture up to and Specifications.
51°C Crevice EPRI TR-103515

1 (125°F) Corrosion,

DRAFT - 12/06/99 VII A4-8



VI  AUXILIARY SYSTEMS
A4. SPENT FUEL POOL COOLING AND CLEANUP (Boiling Water Reactor)
Existing Further
Aging Management Program (AMP}) Evaluation and Technical Basis Evaluation
P Part 50 and will continue to be adequats fanshinesenertS of
license renewal. (10) Opgaatiny®Xle e: Localized
corrosiog 5 occur at crevice geometry where
ol GL MRS CS CoT OCC T e -

AMP relies on minimizing gt P RER Ui SO ST RS BOrvore es,
impNjties by monitoring and a¥d maintaining the chemistry conditions of the systge’ |Element-4—
main g the system water watex, for managing the effects of pitting and crevjg Shsuld-be. .=
chemistry\gnplemented by plant corrosion on the intended function of the cgua®nent. Susthrer met
technical spigifications, and inservice | (2) Prépentive Actions: Monitoring angsfiaintaining the legkaldaied

CFR 50.55a), Table
examination catego
in support of residual
from spent fuel storage

v/ AFZ
TNsERT Y

js in conformance with -

\J&purities
pitting»#d crevice corrosion. {4) Detection of Aging

systerg water chemistry in accorggm¥e with the guidelines
ofRRUREG 0313. Rev. 2 and BPM guidelines specified in TR-
.103515 minimize the jgaflirities in the system fluid.
Parameéters direcpw¥elated to corrosion, such as
concentrptiga@of chloride, sulfate, oxygen, and
impugjse®are monitored and controlled. (3) Parameters

p el TIOTHCOICA TIT Ll

dissolyéd iron. dissolved copper, chlorides, dissgy

piocations having stagnant flow could cause

detect and identify the leakage, but can not dete
pitting and crevice corrosion. Therefore, inspegh

significant corrosion is not oc
Trending: The frequency of mgg

40 PEELL]Y

(s

parameter specifications, sampling frequency
and corrective actions. If the specified vg
corrective actions are initiated to_Jymiefp

chemistry parameters to speeif¥®d levels. (8 & 9)
Confirmation P Administrative Controls: Site

corrective actig

¥ o raaU oy

ing Experience: Coa#Sion and
pitting can occur at the crevices that arg el exposed to the
general flow stream or under staggpeit flow conditions,
such as at the tubesheet-sphgi0int, and other crevices in
the shell side of heat anger.

2y g eazpt Al S

Lol

=

oSS
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VII AUXILIARY SYSTEMS “\
Ad. SPENT FUEL POOL COOLING AND CLEANUP (Boiling Water Reactor)

Structure and Region of Environ- Aging
ltem Component Interest Material ment Effect References
A4.4.1 | Pump Casing SS, Oxygenated | Loss of r .
CS with SS [Water at Material ‘ oS siiis ramad
Cladding [Temperatur Frevi WEON-CoE
e up to 51°C Corrosion [EOSSuSawsEEneww
(125°F) 4 NUREG-
0313 Rev. 2.
NRC GL 89-04.
Plant Technical
Specifications.

EPRI TR-103515

Vil A4+2.

L8
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v AUXILIARY SYSTEMS

/'\\(/\\

Ad. SPENT FUEL POOL COO AND CLEANUP (Boiling Water Reactor)

Existing
Aging Management Program (AMP)

Further

The applicable AMP relies on
minimizing impurities by monitoring
and maintaining water chemistry
conditions in accordance with the
guidelines of NUREG- 0313, Rev. 2, and

EPRI guidelines and implemented by the | i

plant technical specifications and
inservice inspection in conformance
with ASME Section XI (edition specified
in 10 CFR 50.55a), Table IWD 2500-1,
test and examination category D-C, and -
based on the testing requirements of 10
CFR 50.55a for ASME Code Class 3
pumps, and additional NRC staff
guidelines of NRC Generic Letter 89-04
inservice testing performed in
accordance with ASME Subsection IWP
(or Operation and Maintenance Code
Subsection ISTB] for pumps, or other
approved program in the plant

specifications. ;

Evaluation and Techmcal Basis Evaluation

es in the system ﬂuid
con chemical parametep®
frequen . analysis, ang
parameters, such ags®i centratxons of chlonde. sulfa
oxygen, and imp j

-

=AY

-

=,

A A

_ f corrosion by ISI to detect system water §
- and IST to cva.luate component pcrformance

36 g2 tegory D~C spec:.fy visualVI‘ 2 (IWA-524 P s
examihation during system leakage and hydrgss#ttic fest
of all pr&sure retaining Class 3 compon asedjon the
requirements of 10 CFR 50.55a for Al Code C
and 3 pumps and gmdclmes A"' & e

.

A

-

27

TWP (or 9M Code Subspetton ISTB). (4) Detection of Aji
Effectsg: Pitting apd %revice corrosion may occur at

-

P

roccurring This inspection may be visual e

i 3 eBuld also
used. Follow up actions are based on pection res
and plant technical specificatio Monitoring and
Trending: Results of watereh try monitoring
provides data for trendjp€” The results of one time
inspection should et ed to dictate the future inspecti
System leakagey 2st is conducted prior to plant startup 3%
205 refueling outage, and hydrostatic test at &
d of each mspecnon 1nterval. (6) Acceptance

5
S,
‘E}’_
(4]
§
g
©
5 g
o 8
[o})
&
Q
’9
/Z-/ QW/,?"

27 /7

4

Dl

£

Any relevant conditions that may be detected daafing

leakage and hydrostatic tests are evalua’;ed» £ accordange '

with IWD-3000 for Class 3 compone, #17) Corrective

Actions: :Plant chemistry con rogram specifies th¢

acceptable values for ch parameters. Corrective}

actions are taken whegsbecified values are exceeded.
IWA-5250 ,; at the source of leakage detected

/45/5 =

petfve measures. Repair and rcplacement are in
(8 &9)

GA proccdures. review and approva.l process es
administrative controls are implement !ﬁ”%ccordancc

-5

g_ Q.

g

HEH)

1 IRE
g
2

% a

e

# %

/
W
72t s

renewal. (10) : Localized corrosion is
likely to occur ge connections and crevices where
buildup of ities can occur.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS

SECTION VIIA 4

SFPC ( BWR) All his SYSTEM is not in scope for all BWRs
VII A4-2 Ad1.1 VII A4-5 Use of Chemistry will preclude loss of material due to corrosion in
Ad21 Thru the Spent fuel Pool Cooling and Cleanup System.
A43.1 VII A4-11
Ad 4.l Reference to ASME Section X1, Tech Specs, OM Code and GL 89-

04 should be deleted from the References column, the Existing
AMP column, and the Evaluation and Technical Basis column.

The AMA should only be the “Primary Water Chemistry Program.”
Refer to the proposed program description.

Hence, further evaluation is not warranted.
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| Cl. Open Cycle Cooling Water System (Service Water system)
Cl.1 Piping
Cl.1.1 Piping and Fittings
Cl.1.2 Underground Piping and Fittings
Cl.2 Va}ves
Cl.2.1  Body and Bonnet
C1.3 Heat Exchanger
CL3.1 Shell
C1.3.2 Channel
Cl.3.3 Channel Head
C1.3.4 Tube Sheets
C1.3.5 Tubes
Cl.4 Flow Orifice
Cl.4.1 Body
Cl.5 Pump
C1.5.1 Casing .
Cl1.6 Basket Strainer

C1.6.1 Body
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Cl. Open Cycle Cooling Water System (Service Water System)
System, Structures, and Components

The system, structures, and components included in this table comprise the open cycle
cooling water system which consists of piping, valves, heat exchangers, pumps, flow orifices,
and basket strainers. The system contains raw untreated salt or fresh water. The system
removes heat from the closed cycle cooling water system and, in some plants, other auxiliary
systems and components such as steam turbine bearing oil coolers, or miscellaneous coolers
in the condensate system. The heat is absorbed by the ultimate heat sink such as a cooling
pond, cooling tower, river. lake, or sea. This table only addresses the heat exchangers for
removing heat from the closed ‘cycle cooling system; heat exchangers for removing heat
from other auxiliary systems and components are addressed in their respective systems,
such as Table VIII A for steam turbine bearing oil coolers and Table VIII E for condensate
system coolers. Based on US Nuclear Regulatory Commission Regulatory Guide 1.26, “Quality
Group Classifications and Standards for Water, Steam, and Radioactive-Waste-Containing
Components of Nuclear Power Plants,” all components in the open cycle cooling water
system are classified as Group C Quality Standards.

Pumps and valves are considered to be active components and pump internals and seats,
discs, bolting, and other valve items should be covered by the plant maintenance program.

System Interfaces
The systems that interface with the open cycle cooling water system include the closed cycle

cooling water system (Table VII C2), ultimate heat sink (Table VII C3), and other
miscellaneous auxiliary systems and components.

, VII C1-3 DRAFT - 12/06/99



VI  AUXILIARY SYSTEMS #
Cl. OPEN CYCLE COOLING WATER SYSTEM (Service Water )
Structure and Region of Environ- A P
Item Component Interest Material ment Effe rences
Cl.1.1 }Piping Piping and Brass, Raw, Loss g Baetio
Fittings Copper- Untreated | Mate A
{with or Nickel. Salt Water WNRC IN 94-03.
without Carbon or Fresh Finduced. ‘\ 88-13.
Internal Steel (for [Water [Pitting, and , r
Lining or fresh water Crevice 4
Coating) only) Corrosion.

IIC’V
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AUXILIARY SYSTEMS
C1. OPEN CYCLE COO

NG WATER SYSTEM (Service Watd

System)

Existing
ng Management Program (AMP)

Evaluation and Technical Basis

Further

P relies on preventive actions by
fon of corrosion resistant

jals, design with corrosion

ce or provision of corrosion

nspection (IS} in

e with ASME Section XI

ed in 10 CFR 50.55a),

-1, test and examination
Class 3 pressure

category D-B
retaining com
89-13 requires a program must be
implemented and $gaintained for
surveillance and coigrol of flow
blockage as a result iofouling. It also
requires that the heat fer
capability be verified for 3y safety-
related heat exchangers c by
service water system. /

vl €4

ents. In addition, GL 1

A T ee aa - Tho A M Regcting.On: - b ALAE oG
corrosion resistant materials, corrosion allowance gp
corrosion resistant lining or coating, and ASME Settion
XI inservice inspection (ISI) for managing tha#flects of
corrosion on the intended function of th; “omponent. The
AMP also relies on the proper impjesfientation of GL 89-
13. (2] Preventive Actions: Thg#bmponent is constructed
of corrosion resistant majs such as red brass, copper-
nickel, ALEXN, or titgsfim. Lining or coating prevents
corrosion by projgefing the underlying metal surfaces
from being exp€sed to corrosive environment, and
unprotecip®piping, e.g.. carbon steel used for fresh water
systegf, are designed with a corrosion allowance. Also,
apgttive hiciQuling-prodescrso- oSS S g
25Ttrol of flow blockage. (3) Parameters 57
Monitored/Inspected: ASME Section X1, Table IWD2500-
1, category D-B requires visual VT-2 psn during
system leakage and hydrostatic test to deje %t leakage. The
biofouling program implemented in gacdrdance to GL 89-
13 provides surveillance for flow#lockage and
verification of the heat ¢ capability for all safety-
related heat exchangers g6led by service water system.

(4) Detection of Aging#fffects: Concentration of sulfates
and chlorides in geft water can cause pitting and corrosion
under crevicgebnditions such as gasket surfaces, joints,
and undes#®olt heads. Also, systems that use untreated
~cfre susceptible to microbiologically-induced
. T3 o T g
pressure tests will not detect these forms of corrg 56R.
Therefore, a one-time inspection of represeni#tive
components and susceptible locations ips (iding buried
piping should be undertaken to ensyp “that significant
corrosion is not occurring. Baseg én piping or component
geometry, fluid flow conditiopé lowest design margin, and
time of service, susceptjii€locations can be identified.
Follow up actions ggefased on the inspection results and
plant technicalsfecification. (5) Monitoring and
Trending: J¥e results of one time inspection should be
used togiftate future inspection. System leakage test is
copggsftied prior to plant startup following each refueling
R ge and hudrostatic test at or near the end of each
inspection interval. (6] ACCEPLANCE CYiteTti=famwsreit
conditions that may be detected during the leakage agg
hydrostatic tests are evaluated in accordance witp#/D-
3000. (7) Corrective Actions: Corrective actign#?of the
above one-time inspection are based on thg#esults of the
inspection. IWA-5250 requires that the#Source of leakage
detected during the pressure test ghéuld be located and
evaluated for corrective megsires. Repair and
replacement are in accgpddnce with IWA-4000 and IWA-
7000. (8 & 9) Confip#ation Process and Administrative
Controls: Sitggifrective actions program. QA procedures,
site reviey #d approval process, and administrative
contrgi®Bre implemented in accordance with Appendix B
o CFR Part 50
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VI  AUXILIARY SYSTEMS
C1. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)
Structure and Region of Environ- Aging Aging
[tem Component Interest Matertal ment Effect Mechanism References

Cl.1.1 | Piping Piping and Brass, Raw, Buildup of [Biofouling | NRC GL 82-13.
Fittings Copper- [Untreated | Deposit NRC IN 94-03.
{with or Nickel, [Salt Water
without Carbon or Fresh
Internal Steel (for [Water
Lining or fresh water
Coating) only)

Cl1.1.2 }Piping Underground |} Carbon Soil Loss of General, NRC IN 94-03.
Piping and Steel, Cast Material Galvanic,
Fittings' Iron Micro-
(External (with biologically
Surface) Organic HInfluenced,

Coating or Pitting, and
Wrapping) Crevice
) Corrosion
VII C1-6
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. AUXILIARY SYSTEMS

Existing
Aging Management Program (AMP)

Cl1. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)

Evaluation and Technical Basis

Further
Evaluation

~ VYV \4

(Gontinued from-previous pagel
requirements and will continue to be adequate {o

~ —y

Infgesponse to NRC Generic Letter (GL)
853, industry implemented

su ance and control program to
mana¥e flow blockage problems in
open-cigle service water system due to
biofo silt, mud, and corrosion
products. e program generally
includes: (I§Sampling the water
annually to &termine if the biological
species have ulated the water source.
The system sho§d be chlorinated or
treated by biocid8gvhen the potential of
biological species e§sts; (2} inspect, on
a regular basis. se e portions of the
piping and componentg for biofouling;

(3) remove and clean ssive
accumulation of biofou products;
and (4) monitoring heat efchanger

performance. GL 88-13 reqfjires that a
program must be implement&d and
maintained for surveillance &gd
control of flow blockage as a refult of
biofouling. It also requires that fge heat

managing the aging effects of biofouling on the inten

-| functions of the component. The AMP also reli e

proper implementation of GL 8¢-13.(2) Pr ve
Actions: Annual water sampling an ent of biocide
should reduce the level of ma anism activities. (3)
Parameters Monitored/I cted: The biofouling prog)
implemented in acc ce to GL 89-13 requires
verification of t eat transfer capability for all safety-
related he anges cooled by service water system. The
AMP pects sensitive portions of the piping and

c nents for biofouling. (4) Detection of Aging Effects:

befouling. (5} Monitoring and Trending: Periodic
inspection should provide timely detection fie effects of
biofouling. (6} Acceptance Criteria: gnificant
degradation is reported and re further evaluation.
(7-9} Corrective Actions, ation Process, and
Administrative Con * Site corrective actions program,
QA procedures, eview and approval process, and
administr controls are implemented in accordance
with dix B to 10 CFR Part 50 requirements and will
c ue to be adequate for license renewal. (10 -t

transfer capability be verified fo o S '
safety-rela t exchange by | plant shu . The NRC performed servi er system
se ater syst peratighial perfo ce inspeg : e results,
iscussed ig NR! a otice 3.
ope of Pri pr relies on ntive
underground piping and fittings meas as co PP odic

rotected, per standard industry
practice, with external coating and
wrapping, and a cathodic protection
system. Other suitable means may be

used to monitor the condition of
underground piping.

protection, for managing the effects of corrosion on the
intended function of underground piping. (2} Preventive
Actions: stry practice, underground piping is
r‘otective ting, such as tar or synthetic
i th protective paper or plastic
r protection of piping from
ggressive soil endbnment. A cathodic
mitigate corrosion
a;vny. method other than
idp on are used. these methods
Parameters Monitored/ Inspected:
e effective of the coatings and cathodic protection
system. per industry standard practice, is determined by
measuring coating conductance, by pipe-to-soil potential
surveys, and by conducting bell hole examinations to
visually examine the condition of the coating.-
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VII AUXILIARY SYSTEMS
. ClL. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)
Structure and Region of Environ- Aging Aging

ftem Component Interest Material ment Effect Mechanism References ,’:
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Cl.2.1 |Valves Body and Bronze, Raw, Buildup of | Biofouling GL 89-13.

[Check, Hand, /'Bonnct Stainless |Untreated | Deposit ) NR 94-03.

& Contrel #'| (with or Steel, ISalt Water

Valves) ¥ |without Carbon or Fresh

Internal Steel (for [Water
i Lining or fresh water
Fa Coating) | only) °
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v AUXILIARY SYSTEMS

OPEN CYCLE COOLING WATER SYSTEM (Service Water System)

A

) U\J\W\Q\wl'

system, industry standard pkactice. is determin
measurijig coating conductance, pipe-to-soil poten
surveys, and by conducting bell hole examinations to
visually examine the condition of the coating.

Cl1.
Existing r
Aging Management Program (AMP) Evaluation and Technical Basis tion
{Continued from previous page)
requirements and will continue to be adequate for licens
renewal. : Ritting and crevic
corrosion stagnant fl
conditions, n raw and fresh wat
concentrate. service water
operational perfo ce inspection and the ave
been discussed in NRC Information Notice (I 3.
in response t| Generic Letter (GL) (1) Scope of Program: The program is ft No
89-13, indus lemented managing the aging effects of biofoulin, intended
//-\ surveillance an ol program to | functions of the component. The AM elies on the
manage flow bl roblems in propen implementation of GL §8-13 tive
~ Yy open-cycle servic stem due to | Actionts: Annual water samp atment of biocide
biofoyling, siit, md. orrosion should keduce the level of ma ism activities. (3}
rodutts. The profram ally Parame Monitored/Inspe e biofouling program
cludes: {1) Samp thy implemer¥ed in accordance 13 requires
nnu to dete e if th ical | verification of the heat pability for all safety-
[ 4 { : pecies Rave populatet the wa rce. | related head exchanges y service water system. The
v e systém should be'chlo t AMP also ects s porti of the pipjng and
eated by biocide whe e poten components f§r biof (4) De ion of, Effects:
* ; S biological ppecies A (2} inspect? Visual inspec detect builqu deposit due to
a regular is, itive\ portions of ouling. (5) ng and g: Periodic
piping and \comfponents f§r biof g ecti o ovide ti detection of the effects of
(3) remov d clean exc r (6 eptan iteria: Any significant

g ac tioh of biofouli roducts: on,; and requires fuyther evaluation.

! 3} monitering heat’ex: ger g , Confirmation , and
performance. \GL 8913 requires Adm Controls: Site corrective\zctions program,
program must\pe‘implemente QA pr s, site raview and approval process, and
maintained survei d a controly are implemented in accordance
control of flow b a result of wi pe to 10 OFR Part 50 requirements and will

i quires that the heat ue to uate fog license renewal. (10} Operating
transfer capability' be verified for all ience: ¢ flow blockage by clams has caused
safety-related heat exchangers cooled b; t shutdown. RC performed service water system
service water system. operational perfo: inspection and the results have
been discussed in rmation Notice (TN} 94-03.
The external surfaces of the {1)Scope of Program.: ogram relies on preventive Yes,
underground piping and, fitting: measures such as coa ing, and cathodic
protected, per s indus; protection, f th of corrosion on the
practice, with coal d intend ctiothof unde . (2} Preventive
wrapping. 2 cathodic ection ActiongpPer indus\ry p und piping is
system. er suitaRle may be coat th prot or synthetic
used te'moritor the on of coatifig, ote per or plastic
Tground Riping. dughg in rotectio: from es
i cosgactin, gerefsixe so viro A cathodfe ‘
’ profgtion system used tom OrTOSIo
{)( O\.V\-/r ()@QKQ‘\C/ by cofjnteracig anic activity. If meth p/“W{_S/7
. coatig and dic protection are used. thes
ol must jBed.(3) Parame! Monitored/ I :
The vefiess of the coatinge and cathodic pr

-Q\\C\"{'
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v AUXILIARY SYSTEMS
Cl. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)

Structure and Region of Environ- Aging Aging
{tem Component Interest Material ment Effect Mechanism References
~
o
oY N
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K
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kY
Cl2.1 |Valves Bodyand  |Bronze, Raw, Loss of General, m_
(Check, Hand, { Bonnet _ | Stainless [Untreated | Material icro- X 2
& Control (with or ° 7| Steel, Salt Water iologically| NRC IN 84-03.
Valves) without ° |Carbon pr Fresh Finduced, Plant Technical
Internal - Steel {for (Water Pitting, and | Specifications.
Lining ér fresh water Crevice GL 89-13.
Coatihg) only) Corrosion. \NX
'1':: ' \S‘i\
| C"’\
i Q\\
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v AUXILIARY SYSTEMS

Cl. OPEN CYCLE COOLING WATER SYSTEM {Service Water System)

Existing
Aging Management Program {AMP)

Evaluation and Technical Basis

Further
Evaluation

inspection of a
coating and
adequately gg

{5) Monitdgi
detected by VIS

operating experience,
pipe should provxde fof

(6) Acceptance
industry pragiee.
coatmgl/:gz ondu

license cwa].

Notice (IN) 94-03.

(Conzmued from preuwu.s page)

and corrosion may occur. Also. cathod
requires pe dic monltonng d mg3

measyrements s buld be cond cted on an annual ba
toring coating conductang 5.4 e b
.anindfertion of the cop
cathodic protegtion system. (7-8 rrectweMn.s
Confirmatiorf Process, and A RiSTT Controls: Site
corrective actions program, padtres, site review and
approval prbcess, and admi
implementéd in accordan
Part 50 r uirements 8

pit wans stceply tapered from the outer

tefia: In gccordancy with accetable
e condition\of the
protection system

ditions of thccoa

srdttae controls are

fith Appendix B to 10 CFR
continuke to be adequate for
g Experience: A one-inch

discovered in 3 derground

e AMP relies on preventtve actions by
S Tsclection of corrosion tant
4 materials, design with gorrosion
allowance or provision’ of corrosion
or coating, and

, test and examination
3 pressure

(1) Scope of Program: The AMP relies on selection of
corrosion resistant materials, corros'on allowance or
corrosion resistant lining or coa
XI inservice inspection (I]) for m4
corrosion on the intended\fungtion of the component. The
AMP also relies on the proper’ implementation of GL 89-
13. (2} Preventive ActionsThe component is constructed
of corrosion resistant matena
prevents corrosion bg protecting the underlying metal
surfaces from beigg
and unprotected pj

systems) are des

g and ASME Section
ging the effects of

: ining or coating

posed to\¢corrosive environment,
Mg (carbon steel used for fresh water
ed with a corrosion allowance.
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v AUXILIARY SYSTEMS
Cl. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
Cl.2.1 |Valves Body and Bronze, [Raw, Buildup of | Biofouling | NRC GL 83-13.
{Check, Hand, | Bonnet Stainless {Untreated | Deposit NRC IN 94-03.
& Control (with or Steel, [Salt Water
Valves) without Carbon or Fresh
Internal Steel (for [Water
Lining or fresh water
Coating) only) ’
DRAFT - 12/06/99

Vil C1-10



vl AUXILIARY SYSTEMS

Cl. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)

Existing
Aging Management Program (AMP)

Further
_Evaluation and Technical Basis _ ___ ___ _iEvaluation
m previous page)
(3) Parameters Monitored/ Inspected: ASME tA
Table WD 2500-1, category D-B, requires y; vT-2 & n
examination during system leakage a ydraostatic test ‘\ h{
(4) Detection of Aging Effects: C ntration of sulfates )
and chlorides in salt water cgp#ause pitting and corrosion
under crevice conditionggfch as gasket surfaces. joints, t %
o, systems that use untreated N \
LA
1€ Tota A gﬁ ‘\ :‘
to ensure that significant corrosion is not occ . This \
inspection can be visual {f the valve is dxsassﬁ and &
may be covered by the plant maintenancgggfogram. UT \ \
thickness measurements could also sed. Follow up ~
actions are based on the inspecti esults and plant
technical specification. (5) Mogétoring and Trending: The &‘
results of one time inspec} % should be used to dictate the
future inspection. Sygi#ih leakage test is conducted prior \ %
to plant startup fgidwing each refueling outage and

—

4t or near the end of each inspection
Acceptance Criteria: Any relevant conditions

"‘_-n_aﬂb-—ﬁ‘-“ o - >
time mspectxon are based on the results of the i.nspe én.
IWA-5250 requires that the source of leakage d ed
during the pressure test should be locate evaluated
for corrective measures. Repair and. cement are in

accordance with TWA-4000 and [JA%-7000. (8 & 9)
Confirmation Process aiy inistrative Controls: Site

g Y i
Ly TV IIL ETIIINT U

implementegait accordance with Appendix B to 10 CFR
sfGuirements and wﬂl continue to be adequate for

ﬂow conditions where impurxties and fresh water
may concentrate. The NRC fed service water
ance inspection and the

o

T
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o
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Same as for the effect of Bigfouling on
Item C1.1.1 piping and fittings.

r the effect of Biofouling on Item C1.1.1 piping | No
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VII  AUXILIARY SYSTEMS
Cl. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)
Structure and Reglon of Environ- Aging Aging
I[tem | Component Interest Material ment Effect Mechanism References
C1.3.1 |Heat Shell, Shell, Shell Side: | Loss of General, NRC GL 88-13.
thru Exchanger Channel, Channel, [Treated Material Microbio- | Plant Technical
C1.3.5 [ (between open | Channel Head, | Channel Water; logically- | Specifications.
cycle and Tube Sheet, Head: [Tube Side: Influenced,
closed cycle Tubes Carbon Raw Pitting, and Operating
cooling water Steel; Untreated Crevice Experience
systems) Tube sheet: {Salt or Corrosion { NRC IN 81-21.
Aluminum- [Fresh Water NRC IN 85-24.
Bronze: NRC IN 85-30.
Tubes: NRC IN 86-96.
4 Copper- NRC IN 94-03.
Nickel
& @
DRAFT - 12/06/99 VII C1-12




AUXILIARY SXYTEMS

Cl. OPEN CYCLE COOLING WATER SYSTEM (Service Water Systent
Existing Further
ging Management Program (AMP) Evaluation and Technical Basis Evaluation
hell side of the heat exchanger ; T rosrTNelhcatRaRILA R RS No

ed to treated water the AMP rely
entive measures to mitigate

by monitoring and control of
chemistry to minimize

EeXPOSUr aggressive environments.
For tube s of the heat exchanger
exposed to (\treated salt or fresh water
the subcomp®Rents are either protected

by corrosion
such as channe
rubber/neoprene
or are constructs

jstant lining or coating
eads lined with }
coated with epoxy,
corrosion

cleaning, and testing, efg. ,

addition, GL 88-13 requires
program must be implemente
maintained for surveillance
control of flow blockage as a res
biofouling. It also requires that
transfer capability be verified for
safety-related heat exchangers coole
service water system.

‘| low corrosion rates of steel and copper alloys ig

and control of water chemistry ‘to minimize exposurs
aggressive environments, and staff recommendajie
Generic Letter (GL) 89-13 or an equivalent prpefa

of

is in compliance with General Desigg&riteria and Quality
Assurance requirements. Guidelip# of GL 89-13 include
{a) surveillance and control gf#lofouling, {b) test program
to verify heat transfer capp#ilities of all heat exchangers
cooled by service watep#t) routine inspection and
maintenance progrg# to ensure that corrosion. erosion,
protective coatigg”lailure, silting, and biofouling. can not
degrade the p#rformance of safety-related systems
serviced y#open-cycle cooling water, {d) system walkdown
inspeci#n to ensure compliance with licensing basis, and
(e} gpflew of maintenance, operating, and training practice
2 procedures. The AMP relies on the proper

vys T - i Peventive ACLIONS:
shell side, control of water chemistry should mitigatg
corrosion. For tube side, lining or coating shoulgsfrevent
corrosion by protecting the underlying metal#om
aggressive environment such as salt watepsBased on GL
89-13 service water is continuously gjbrinated or treated
with biocide whenever the potentjef for biological fouling
species exists. (3} Parametersg Monitored/Inspected: For
the shell side exposed to tjeffted water, the parameters
monitored generally ipe#fude dissolved iron, dissolved
copper, dissolved gefgen, chloride, suspended solids, etc.
These parametp#§ are directly related to corrosion. The
program alg#’provides control of the concentrations of
oxygen, gitlorides, other chemicals, and contaminants.
For thfftube side exposed to salt or fresh water, corrosion
QM 1110 Atpaaie, Led | e ¥ =77 SRS TN MERE
lining or coating. Inspection of rubber lining or coatje#
for signs of degradation such as elastomer degragation
ensures that corrosion is not occurring. Ba GL 89-13
or its equivalent, open-cycle cooling watep®€ystem is
inspected for biofouling organisms, gafliment, protective
coating failure, and corrosion; ag#’cooling water flow and
temperature are monitored fp@tomponent performance
evaluation to ensure that 26w blockage or excessive
fouling accumulation ge€s not occur. {4) Detection of Aging
Effects: Monitorip##of dissolved iron, dissolved copper,

' oo quay, -y

gj S peFd olids should detect the existence of general
ftidrgifiologically-induced corrosion in shell side of
heat?s changer. Plant operating experience
[as resulted in e

onhirm
halt SN Tyt OITOr 110 e
system. For the tube side, periodic inspectjeff of
subcomponents and performance evajudtion by eddy
current testing should detect ocgpy#f®nce of corrosion. (5)
Monitoring and Trending: Z#€cts of corrosion are
detectable by iron and geffper monitoring and periodic
inspections should p#vide for timely detection of aging

effects on both and tube sides of the heat exchanger.

[“Pirgpir cquepgsf’ of monitoring of treated water usually

- -
provides assurance that open-cycle coolijpf water system
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VI  AUXILIARY SYSTEMS

Cl. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
- !?
?'.f
/
-
o
s
k
#
;’
”
s
.
H
: 5
e Ji
j.
Cl.3.1 |Heat Shell, Shell, Shell Side:
thru Exchanger Channel, channel, [Treated
Cl1.3.5 | (between open | Channel Head. | and channelWater;
cycle and Tube Sheets, | head: Tube Side:
closed cycle Tubes carbon steeljRaw
cooling water Tube sheet: [Untreated
systems) aluminum- [Salt or
bronze; [Fresh Water
Tubes:
copper-
nickel
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v AUXILIARY SYSTEMS
Cl. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)

Existing Further
Aging Management Program {AMP) Evaluation and Technical Basis Evaluation
(efEbigued-from previous pagel oo A B—
ranges from several times per week to once a Tonth. YReeer
chemistry monitoring provides data for trending € sults
from performance tests to verify heat trans{gg®apabilities
are also trended. (6) Acceptance Criteriq My signs of

degradation and corrosion should beg#orted and
evaluated. Any lining degradatiggShould be repaired.
The water chemistry control gfogram provides
specification of chemical p#rameters and acceptable
levels. (7) Corrective g€tions; Plant chemistry control
_| program specifies ta#fFet values for parameters in the
treated water, Lig#ie specified values are exceeded,
corrective g#ffons are initiated to return the chemistry
paramgiffs to normal levels. (8 & 9) Corgﬁ.nnation
Pa i.":.. and Administraotive Con mtrols: S ite COITCCﬂVC
actions program, QA procedures, site review anu RPPTOTS
process, and administrative controls should be g
implemented in accordance with Appendix B s CFR
Part 50 requirements and should con ig Hfor license
renewal. {10) Operating Experiep igmﬁcznt
microbiologically-influenced g@rrosion (NRC
Information Notice (IN) S8720), failure of protective
coating (IN 85-24), gp#louling (IN 81-21, 86-96) has been
observed in a ryg#Ber of heat exchangers. Significant wall
thinning hagseen observed on the ID of heat exchanger
tubes. gM¥be heads coated with epoxy have experienced
Db h-wall holes at‘h’ibuted to corrosion. Jhe NRC
e e i ey Ju pera iona pe Q ek e
inspect!on and t.he results have been discusgeg® gRC
Information Notice (IN) 94- 03 Althoe#ft e AMP,_
provides an s flectivg means teg Pathe cffed of
corrosjpe’ dnde g ctlon of o = exchan.ger. IN@F
.89 indicates tha@ffehiciencies still #Kist in

U

In Ngponse to Generic Letter (GL} 89-13,
implemented surveillance and | related hcat exchangers and thexr subcomponen
ogram to manage flow Preventive Actions: Annual water sampliggeet®

oblems in open-cycle service | treatment with biocide reduces the g8l micro-
/ water systelg due to biofouling, silt organism activities. (3) Paramg Monitored/Inspected:
lff . sion products. The The AMP monitors watgge#®Ww rate and inlet and outlet
{ program gen: includes: (1) temperatures w #ire directly affected by flow blockage.
Sampling the wa¥gr annually to ) Detectio g Aging Effects: Comparison of flow rate and

determine if the blWogical species have | inlet ggg#®uitlet temperatures with previous results and
populated the water 3gurce. The system | gos#Ptance criteria should detect buxldup of deposxt due to

should be chlorinated ¥ treated by Piotouling. (5] Montlormg andg [y — o
e when the poten of biological | biofouling are detectable by monitoring flow rate 3 eat
6 X g and transfer capabilities, and periodic testing (rgpe®z from

nd inlet several times per day to once per mogisi¥rovides timely
and outlet temperatures to ure that | detection of the effects of biofoulipg® 16} Acceptance

flow blockage does not exdst. t Criteria: Acceptance critejp#'e based on heat removal
frequency ranges from several thpes per | rate, heat exchange ef®ency, or the overall heat transfer
day to once per month. (3) Tes d | coefficient to veg eat removal capablilities. The

’ l Spécies exasts. (2) Monito
4 1 é trending cooling water flo
N

trending the results of heat remov. acceptancgg#®eria are used to determine whether the heat
rate, heat exchange efficiency, or th exchae¥®r performs adequately based on the test results.
.{ overall heat transfer coeflicient to IsGwtal txchanger: fall o perform adequatel

verify heat removal capabilities. Initi corrective actions are taken. {7-9) Corrective Actions,

,z/v:z:/zr#/z_
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AUXILIARY SYSTEMS

Cl. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)
Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
Cl.4.1 |Flow Orifices | Body Stainless [Raw, Loss of General, Plant Technical
Steel Untreated | Material Micro- Specifications.
Salt Water biologically| NRC IN 94-03.
or Fresh -Induced.
Water Pitting, and
Crevice
KCorrosion
Cl.4.1 |Flow Orifices | Body Stainless [Raw, Buildup of [Biofouling | NRC GL 88-13.
Steel (Untreated | Deposit NRC IN 94-03.
Salt Water
or Fresh
[Water
Cl.5.1 | Pump Casing Cast Steel, |[Raw, Loss of General, ASME Section X,
Carbon Untreated |Material fcro- 1989 Edition.
Steel [Salt Water biologically| ASME OM Code-
or Fresh FInduced, 1980, Subsection
Water Pitting, and| ISTB.
KCrevice NRC GL 88-04.
Corrosion | Plant Technical
Specifications.
VII C1-16
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AUXILIARY SYSTEMS
Cl.

OPEN CYCLE COOLING WATER SYSTEM (Service Water System)

Existing
Aging Management Program {(AMP)

Evaluation and Technical Basis

Further
Evaluation

{Cortinued from previous page}
rformed once each fuel cycle
three tests, the test should be

adequately. correc actions such as
cleaning and repair are taken.

M1 continue to be adequate for

erating Experience: Extensive flow

§
fg

AN

=4
o

Zaz 22
POYHI2L Lo
0l i

been discussed in NRC nation Notice {IN) 94-03. §
Same as or the effects of General, Same as for the effects of General, Microbiologically- Yes,
Microbiologically-Induced, Pitting, and { Induced, Pitting. and Crevice Corrosion on Item C1.1.1 Element 4 “ \‘
Crevice Corrosion on Item C1.1.1 piping | piping and fittings. should be N\ \
and fittings. further Q
evaluated. | \
A
Same as for the effects of Bigfouling on | Same as for the effects of Biofouling on Item C1.1.1 pipmg No 2%
Item C1.1.1 piping and fittings. a.n.dﬁttmgs k
AMP relies on preventive actions by | (ildbe AMP relies i T % k
prowNding corrosion resistant interior | coating and combxnatxon of 1nserv1ce inspection (ISI S ’l\
liningWor coating, and inservice inservice testing (IST) for managing the effects g e b
inspectida (ISI) in conformance with corrosion on the intended function of th ponent. S————
ASME Sedyjon XI (edition specified in 10} (2] Preventive Actions: Lining an: g prevent R k
CFR 50.55a) Jable IWD 2500-1, test and | corrosion by protecting the g metal surfaces
examination Sgtegory D-B for Class 3 from being exposed to gasttsive environment. Na Y
g components; and (3) Parameters Mogpitdred/ Inspected: The AMP monitors \ \‘ ~
g requirements of 10 | the effects of ggefbsion by ISI to detect system water 1\
CFR 50.55a for ASM¥, Code Class 3 to evaluate component performance ‘\
pumps, and additiond {
guidelines in Generic Le er 89-04, Q\ N
inservice testing perform |\
accordance with ASME Subgection TWP g
(or Operation and Maintenan g Code % N
Subsection ISTB) for pumps, oi€\gther : \
approved program in the plant
technical specifications. ("} \
N
Vil 4= BN
TAISERT #/— %\&

( s,g/: era‘zﬁ// e

(///4

A

g{f%ff ﬂé@mc/
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va AUXILIARY SYSTEMS
Cl. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
Cl1.5.1 |Pump Casing Cast Steel, [Raw, Buildup of [Biofouling { NRC GL 89-13.
Carbon Untreated | Deposit NRC IN 94-03.
Steel Salt Water .
or Fresh
Water .
Cl1.6.1 |Basket Body Carbon Raw, Loss of Ceneral, Plant Technical
Strainer Steel, Untreated |Material Micro- Specifications.
Stainless [Salt Water biologically| NRC IN 94-03.
Steel or Fresh -Induced., , '
Water Pitting, and
Crevice
Corrosion
Cl.6.1 | Basket Body Carbon Raw, Buildup of [Biofouling | NRC GL 89-13.
Strainer Steel, iUntreated | Deposit NRC IN 94-03.
Stainless (Salt Water
Steel or Fresh
Water
DRAFT - 12/06/98 Vil C1-18




v AUXILIARY SYSTEMS

Cl1.

OPEN CYCLE COOLING WATER SYSTEM (Service Water System)

Aging Management Program (AMP)

Existing

Evaluation and Technical Basis

Further
Evaluation

are susceptlble to microbiologically-lnduced corrosiop
VT-2 examination during system leakage and pregsdte
tests will not detect these forms of corrosiong#ficrefore, a
one-time inspection of representative com fonents and
susceptible locations should be ungdg fken to ensure that
significant corrosion is not ocg#¥ing. This inspection
can be visual if the pump jg#fisassembled, and may be
covered by the plant p#intenance program. UT thickness
measurements gp#ld also be used. Follow up actions are
based on the#hispection results and plant technical
specifican. (5) Monitoring and Trending: The results of
onagiitie inspection shou]d be used to dictate future

mecstion. Svystem = e ed prior to plant
startup 1ollowing each refueling outage. and hydrostm
test at or near the end of each inspection interval. o
{6} Acceptance Criteria: Any relevant conditicges#iat may
be detected during the leakage and hydrogia#!C tests are
evaluated in accordance with IWD-30@®or Class 3
components. {7) Corrective 408 Bhs: : Corrective actions of
the above one time inspggt#®h are based on the results of
the inspection. IWA#750 requires that the source of
leakage detectge®uring the pressure test should be located
and evalpge®d for corrective measures. Repair and
replag®ent are in accordance with [WA-4—OOO and [WA-

.c. [8&9 0 .L_g_u-'llu Process gnd. _..(-» .~....
POREPI¥™Elic DA procedures, review and approval
processes, and administrative controls are jjpg#®mented
in accordance with requirements of Appseftix B to 10 CFR
Part 50 and will continue to be ggedffiate for the period of
license renewal., {10} Operg#ifig Experience: Pitting and
crevice corrosion mgaSccur at locations having stagnant
flow conditio Mere impurities in raw and fresh water
may conggefate.

Same as for the effects of Biofouling on
Item C1.1.1 piping and fittings.

Same as for the effects of Bigfouling on Item C1.1.1 piping
and fittings.

No

Same as for the effects of General,
Microbiologically-Induced, Pitting, and
Crevice Corrosion on Item Cl.1.1 piping
and fittings.

Same as for the effects of General, Microbiologically-
Induced, Pitting, and Crevice Corrosion on Item Cl1.1.1
piping and fittings.

Yes,
Element 4
should be
further
evaluated

Same as for the effects of Biofouling on
Item C1.1.1 piping and fittings.

Same as for the effects of Biofouling on Item C1.1.1 piping
and fittings.

No

VII C1-19 DRAFT - 12/06/99




GALL REPORT-MECHANICAL DISCIPLINE COMMENTS
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GL 89-13 should be used to detect any matcrial degradation or

biofouling associated with the open cycle cooling water systems.

Reference to ASME Section XI, OM code, GL 89-04, and Tech

Specs should be deleted from References, AMP and Evaluation and
Technical Basis columns, as applicable. The AMA should only be

the “Open Cycle Cooling Water System Inspections (GL 89-13)”

program. Refer to the proposed program description.

Hence, no further evaluation is required.

Copper alloys and stainless steels are not subject to General

Corrosion. Remove these materials from any groupings with carbon

steel and create new line item.

Aging effect should be loss of material with the related aging

mechanisms of pitting corrosion, crevice corrosion, and MIC. The

AMA should only be the “Open Cycle Cooling Water System

»

Inspections (GL 89-13)” program. Refer to the proposed program

description.

Hence, further evaluation is not warranted.

General corrosion of lined carbon steel is listed as an aging

mechanism. Lincd carbon steel pipe may be susceptible to localized

corrosion in areas of lining degradation but will not be susceptible
to gross wastage. This position was accepted in the CCNPP SER.

Buried piping will be treated differently at cach utility based on the

system design as well as management philosophy. Therefore, the
existing AMA description should be deleted in its entirety and

replaced with requiring a plant specific activity.

further evaluation is warranted.
In the Aging Mechanism column, delete reference to MIC as an

aging mech

£}

Hence

anism related to the Buildup of Deposit aging cffect.

MIC is already addressed with the Loss of Material aging effect.

.;
oo
G

EEEied
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C2. Closed Cycle Cooling Water System

C2.1 Piping
C2.1.1  Pipe, Fittings, and Flanges

C2.2 Valves {(Check, Hand, Control, Relief, and Solenoid Valves)
C2.3.1 Body and Bonnet

C2.3 Pump
C2.3.1 Casing

C2.4 Tank
C2.4.1  Shell

C2.5 Flow Orifice

C2.5.1 Body

-+ VII C2-1 DRAFT - 12/06/99
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C2. Closed Cycle Cooling Water System

System, Structures, and Components

The system, structures, and components included in this table‘,,c‘omprise the closed cycle
cooling water system which consists of piping, Valves, radi'aﬁign element, temperature
element. heat exchangers, pumps, tank, and flow orifices. The system contains chemically
treated demineralized water. The closed cycle cooling water system is designed to remove
heat from various auxiliary systems and components such as chemical and volume control
system, spent fuel cooling system, etc. The open cycle cooling water system (Table VII C1)
provides the cooling medium for the heat exchangers of the closed cycle cooling water
system which serves as an infermediate barrier between the various supplied auxiliary
systems and the open cycle cooling water system. Based on US Nuclear Regulatory
Commission Regulatory Guide 1.26, “Quality Group Classifications and Standards for Water,
Steam, and Radioactive-Waste-Containing Components of Nuclear Power Plants,” all
components in the closed cycle cooling water system are classified as Group C Quality
Standards.

The AMPs of the heat exchanger between the closed cycle and the open cycle cooling water
systems are addressed in the open cycle cooling water system (Table VII C1). The AMPs of
the heat exchangers between the closed cycle cooling water system and the interfacing
auxiliary systems are included in their respective systems, such as Table VII A.3 for PWR
spent fuel cooling water system, Table VII A4 for BWR spent fuel pool cooling -and cleanup
system, and Table VII E1 for chemical and volume control system.

Pumps and valves are considered to be active components and pump internals and seats,
discs, bolting, and other valve items should be covered by the plant maintenance program.

System Interfaces
The systems that interface with the closed cycle cooling water system include the open cycle
cooling water system (Table VII Cl}, FWR spent fuel cooling water system (Table VII A3),

BWR spent fuel cooling water system (Table VII A4), chemical and volume control system
(Table VII E1), and other miscellaneous auxiliary systems and components.

2 Vil C2-3 DRAFT - 12/06/99
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v AUXILIARY SYSTEMS
C2. CLOSED CYCLE COOLING WATER : o
Structure and Region of Environd K Aging ging |\
Item | Component Interest Mat ment { P Effect  MechiNs g References
C2.1.1 |Piping Pipe, Fittings, | Carbon \ oss of | Generallf | miibiE=SexcormK],
and Flanges | Steel hemically [ erial Pitting/ fndeahfeeBdia.
reated De- Cre¥ice Plant Technical
ineralized| "\ Corrpsigfl | Specifications.
ater & 4
cz'/q !‘ ' g5~ Nz
i
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technical specifications and inservice
inspection (IS]) in conformance with

CFR 50.55a), Table IWD 2500-1. test and
examination category D-B for Class 3
pressure retaining components.

) vy 2!

ASME Section XI (edition specified in 10

Existing V Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
The AMP relies on minimizing O PG DR R falivacorprrortet D | Yes,
| impurities by monitoring and and maintaining the chemistry of the process fluid g )
maintaining the chemistry of system ASME Section XI inservice inspection (ISI) to gsefiage the
water implemented through plant effects of general, pitting, and crevice cgp &&ion on the Cnmbi—

intended function of the componenis# (2] Preventive
Actions: The AMP consists ofgsnitoring and controlling
the system water chemiggw™le., the chemically treated
demineralized wategs€® mitigate the corrosion effects and
to ensure that pefdverse chemistry conditions are
present. Jgeflitoring and maintaining the chemistry
condijiefs of the demineralized water will help to

Calls 5 a_piiped p dearadationd
controlling the impurities in the system fluid.
(3) Parameters Monitored/Inspected: The proggi
generally contains chemical parameteL g Citications,
sampling frequency. analysis and goft ‘ective actions. The
parameters monitored generghf include dissolved iron,
dissolved copper, chloriggs?®dissolved oxygen, suspended
solids, pH, and hydgs#ine. They are directly related to
potential of copgon. ASME Section XI, Table IWD 2500-

R

1, examing®h category D-B requires visual VT-2
amig#fon during system leakage and hydrostatic test.
o+ oo tion G TAGT T EffECTS: WILTIN Lhe closad CytIe

cooling water system, there are regions of low or stage
flow conditions where impurities and/or corrggne
chemicals may concentrate and cause crevigé”:
corrosion. VT-2 examination of ASMJ#tction XI, Table
s 2#d crevice corrosion.

Therefore, a one-time inspeg
gisless measurements should be
conducted of repgpe®ntative components and susceptible
locations togeSure that significant corrosion is not

o9 Based on piping/component geometry, fluid

ptible locations can be identified. Follow up acjjs¥

gtical

g soidetiom Aara-tmeg]

susce
are based on the inspection results and plant teg
specification. {5) Monitoring and Trending?™
frequency of water chemistry mopito: g ranges from
several times per week to opge@month. The resuits
should provide data fge#fénding. The result of one-time
inspection shoulgs€used to dictate future inspection.
System leakag€test is conducted prior to plant startup
followigg#%ch refueling outage, and hydrostatic test at or
gs#Phe end of each inspection period. (6] Acceptance
eria: 1he C IMONItoring program pri
specification of chemical parameters and accep
levels. Any relevant conditions that may b€t
during the leakage and hydrostatic tes®are evaluated in
accordance with ASME Sectias®T
Corrective Actions; Bla#t chemistry control program
spas€values for each chemistry parameter in
Fater. If

parameters bac 15
the above one-time inspection are based on the st

the inspection. Furthermore, IWA-5250ac fffes that the
source of

127252 Y @%I’W

L
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v AUXILIARY SYSTEMS

c2. CLOSED CYCLE COOLING WATER SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References

C2.2.1 | Valves (Check, { Body and P ak
Hand, Bonnet Chemically i S
Control, : Treated De- o Plant Technical
Relief, and ] mineralized Specifications.
solenoid Water
Valves)

DRAFT - 12/06/99 VII C2-86



v AUXILIARY SYSTEMS ;
Cc2. CLOSED CYCLE COOLING WATER SYSTEM

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

leakage detected d
and evaluated for corrective measures. Repair
replacement are in accordance with TWA-40056
7000 (8 & 9) Confirmation Process, agg
Controls: Site corrective actiongpe0
site review and approval peast

o' in accordance with Appendix B

{Tegior

crevice corragion i
impurities an COITOS

The AMP, implemented by plant | PR
technical specifications, relies on measures and inservice inspection (ISI) to manage th P ]
minimizing impurities by monitoring | effects of pitting and crevice corrosion on the co ent. | Setews
and maintaining water chemistry and | {2) Preventive Actions: Chemical paramete ch as i
inservice inspection {IS]) in concentrations of chioride, sulfate, o: . and [ Spdesadusiet
conformance with ASME Section XI impurities are monitored and co d. (3) Parameters
{edition specified in 10 CFR 50.55a), Monitored/ Inspected: The monitors the effects of ”
Table IWD 2500-1, test and examination | corrosion by monitorin maintaining water
category D-B. chemistry and ISI to ¢t leakage. Inspection
/ requirements.of, Section X1, Table IWD 2500-1, (Y
category D- ecify visual VT-2 (fWA-5240) examination \\ \ﬂ\
during leakage and hydrostatic test of all pressure §
retaj Class 3 components. {4] Detection of Aging \\ ﬂ\

are regions of low or stagnant flow conditions wh
impurities and/or corrosive chemicals ma entrate
and cause crevice and pitting corrosio -2
examination of ASME Section e IWD 2500-1 will
not detect pitting and creyj rTosion. Therefore, a one-*
time inspection of regs#stntative components and
susceptible log should be undertaken to ensure that
signifi osion is not occurring. This inspection
can ual if the valve is disassembled, and may be

» . C.
measurements could also be used. Follow up & are
based on the inspection results and plants#hinical
J specification. (5) Monitoring and, ing: The frequency
of water chemistry monito, ges from several times
per week to once a *The results should provide data
for trending. Sult of one-time inspection should be
used to uture inspection. System leakage test is
co; d prior to plant startup following each refueli

A2
o2l

=

2
v— )/ UL

7

P
974
7Sl 77
277 2

d

inspection period. (6) Acceptance Criteria: emistry
monitoring program provides spe n of chemical
parameters and acceptabl . Any relevant conditions
that may be detecte g the leakage and hydrostatic
tests are ev. accordance with acceptance
stan TWD-3000 for Class 3 components.

rrective Actions: Plant §

w2 7
oI
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v AUXILIARY SYSTEMS

c2. CLOSED CYCLE COOLING WATER SYSTEM
Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References

C2.3.1 |Pump Casing Ccs

-~
Chemically
Treated De-
mineralized
Water

1STB.

NRC GL 83-04.
Plant Technical
Specifications.

&
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VI  AUXILIARY SYSTEMS
C2. CLOSED CYCLE COOLING WATER SYSTEM
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

chemistry control program specifies the target valuegel®
each chemistry parameter in the treated water. Jg#fic

specified values are exceeded. corrective agifis are
initiated to bring the chemistry paramggs®?s back to
normal levels. Corrective actio [he above one-time

inspection are based on the gg#its of the inspection. [WA-
5250 requires that the ge##ce of leakage detected during
the pressure test fld be located and evaluated for
corrective megg#fes. Repair and replacement are in
-} accordage®®ith IWA-4000 and IWA-7000. (8 & 9)
0 b R ST DN IO LS. s
QA procedures, review and approval processes, e
administrative controls are implementggsffaccordance
with requirements of Appendix ® CFR Part 50 and

W,gﬁ“” will continue to be adequatgas® e period of license
7 renewal. {10) OperaisWEXp - ce: Localized coppa#orTiS
7 likely ; geoffietry whthe bugh#fip of k\
The applicable AMP, implemented by N ARG i pEAtC SRRdRAR Gl | A
the plant technical specifications, relies| and maintaining water chemistry, inservice inspectjgs® ersea
n minimizing impurities by (IST) and inservice testing {IST) to manage the &ff & of el
monitoring and maintaining water general, pitting, and crevice corrosion OrLis? “fomponent. |dmetisems
3 chemistry, inservice inspection in (2) Preventive Actions: The AMP cops#8ts of monitoring Fdw
g conformance with ASME Section XI and maintaining the system wa hemist:y to minimize
J {edition specified in 10 CFR 50.55a). impurities in the system fluidg#The program generally N o
3 Table TWD 2500-1, test and examination | contains chemical parame#€r specifications, sampling %
category D-B, and based on the testing frequency. analysis, g&ff corrective actions. Chemical - §
requirements of 10 CFR 50.55a for parameters, such g concentrations of chloride, sulfate, \
ASME Code Class 3 pumps and valves, | oxygen, and ties are monitored and controlled.
and additional staff guidelines of NRC | (3) Paraget® Monitored/ Inspected: The AMP monitors
Generic Letter 89-04, inservice testing in | the gi#€ts of corrosion by ISI to detect leakage and IST to \\
accordance with ASME Subsection WP | ggifiuate compoUoRl RSlGFRARORmLIIFIEeCEsinm \
{or Operation and Maintenance Code requirements of ASME Section X1, Table IWD 2500-1, . §
Subsection ISTB) for pumps, or other category D-B, specify visual VT-2 (IWA-5240) exapadition N
approved program in the plant during system leakage and hydrostatic test ofaf pressure
technical specifications. retaining Class 3 components. Based parfie requirements

of 10 CFR 50.55a for ASME Codg £385s 1, 2, and 3 pumps
and additional guidelines of3#C Generic Letter (GL) 89-04,
IST is performed in aggefllance with ASME Subsection
IWP (or OM Code Saffsection ISTB). (4) Detection of Aging

Effects: Witpithe closed cycle cooling water system, there
are regig®of low or stagnant flow conditions where $

oz 28
=2
i =F
NP 237 P2

impeffles and/or corrosive chemicals may concentrate

examination of ASME Section XI, Table IWD 2500- j ]
not detect pitting and crevice corrosion. Thercipe€,"a one-
time inspection of representative compaméfits and
susceptible locations should be frtaken to ensure that
significant corrosion is n urring. This inspection
can be visual {f the

P2z
27
Sy
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Vit AUXILIARY SYSTEMS

c2.

CLOSED CYCLE COOLING WATER SYSTEM

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
. »

C2.4.1 [Tank Shell Loss of General, T
Chemically { Material Pitting, an j °
Treated De- Crevice Plant Technical
mineralized Corrosion | Specification.
Water

C2.5.1 | Flow Orifice | Body [9es |Loss of General, w
Chemically | Material Pitting, and -
Treated De- Crevice Plant Techni
mineralized Corrosion | Specification. >
Water
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vl AUXILIARY SYSTEMS

c2. CLOSED CYCLE COOLING WATER SYSTEM

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

(qgatigued [rom preyiol s R s .
pump (¥ aisassembled, and may be covered by the plant g
maintenance program. UT thickness measurementg® d
also be used. Follow up actions are based on thgj#Spection
results and plant technical specification. (5 Briitoring
and Trending: The frequency of water ciftlistry
monitoring ranges from several timeg#¥er week to once a
month. The results should provig#data for trending. The
result of one-time inspection g#0uld be used to dictate
future inspection. System, #kage test is conducted prior
to plant startup followjgf each refueling outage. and
hydrostatic test at gg#fiear the end of each inspection
period. (6) Accegplince Criteria: The chemistry monitoring
program progi#fts specification of chemical parameters
and accepjble levels. Any relevant conditions that may
be deteglfd during the leakage and hydrostatic tests are
evalffed in accordance with IWD-3000 for Class 3
caflngnents o ?l> COrree e A4 --.v + .:,.: Bi-COSm. Sty
control program specifies the target values for each %
chemistry parameter in the treated water. If the gmé€ilied
values are exceeded, corrective actions are jgi##ited to
bring the chemistry parameters back tpg#®rmal levels.
Corrective actions of the above onggiffie inspection are
based on the results of the inspe®ion. IWA-5250 requires
that the source of leakage gef€cted during the pressure test
should be located and g#luated for corrective measures.
Repair and replacgg#nt are in accordance with TWA-4000
and IWA-7000. 44 & 9) Confirmation Process and '
Administrgifve Controls: Site QA procedures, review and
approvglfbrocesses, and administrative controls are
impiffiented in accordance with requirements of

adequate for the period of license renewal. (10] Opepine
Experience: Localized corrosion is likely to ogge®at flange
connections and crevices where buildyuge®npurities can
occur.

i ——

Same as for the effects of General,
Pitting, and Crevice Corrosion on Items

C2.1.1 pipe, fittings, and flanges.

Same as for the effects of General, Pitting. and Crevice
Corrosion on Items C2.1.1 pipe, fittings, and flanges.

Same as for the effects of General,
Pitting, and Crevice Corrosion on Items

C2.1.1 pipe, fittings, and flanges.

Same as for the effects of General, Pitting, and Crevice
Corrosion on Items C2.1.1 pipe, fittings, and flanges.

A,
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GALL REPORT-MECHANICAL DISCIPLINE
SECTION VIIC.2

Closed Cycle Various
Cooling Water C2.2.1 manage SCC, pitting and crevice corrosion.
System C23.1
C24.1 Reference to ASME Section XI, OM code, GL 89-04, and Tech
C25.1 Specs should be deleted from References, AMP and Evaluation and
Technical Basis columns, as applicable. The AMA should only be
the “Closed Cooling Chemistry” program. Refer to the proposed
program description.
Hence, no further evaluation is required.
VII C2-2 Closed Cycle C2.11 VII C2-4 The aging effect should simply refer to the “Loss of Material” in
Cooling Water licu of “Local Loss of Material”
System
VI C2-3 Closed Cycle C2.1.1 VII C2-4 Delete reference to 35° C in the Environment column. This
Cooling Water C2.2.1 VII C2-6 temperature adds no value to the identification to aging mechanisms
System C23.1 VII C2-8 or effects. If not, then translate into Fahrenheit.
C24.1 VII C2-10
C2.5.1 VII C2-10
VII C2-4 Closed Cycle C25.1 VII C2-10 Stainless steel is not susceptible to general corrosion. Delete general
Cooling Water corrosion in the Aging Mechanism, AMP and Evaluation and
System Technical Basis columns.
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C3. Ultimate Heat Sink

C3.1

Cooling Tower

C3.1.1
C3.12
C3.1.3
C3.14
C3.1.5
C3.1.6
C3.1.7
C3.1.8
C3.1.9
C3.1.10
C3.1.11
Piping

Cc3.2.1

Foundation

Exterior Concrete Above Grade

Exterior Concrete Below Grade

Interi(_)r Slabs |

Masonry Block Wall

Concrete Surfaces Exposed to Flowing Water
Columns

Base Plates

Beams

Trusses

Bracings

Piping and Fittings

Valves (Check, Hand, and Control Valves)

C3.3.1
Pump

C3.4.1

Body and Bonnet

Casing

Vil C3~1
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C3. Ultimate Heat Sink
System, Structures, and Components

The ultimate heat sink consists of a lake, ocean. river, spray pond, or cooling tower and
provides sufficient cooling water for safe reactor shutdown and reactor cooldown via the
residual heat removal system or other similar system. Due to the va.rymg configurations of
connections to lakes, oceans, and rivers, a plant specific aging management program is
required. With respect to spray ponds, the spray modules should be covered by the plant
maintenance program. and a plant specific aging management program is also required for
the spray pond as an entity. ’I‘hgrefore, this table only addresses cooling towers.

The systems, structures and components included in this table consist of piping, valves,
pumps, and concrete and steel components such as concrete walls, slabs, foundation, steel
beams, columns, and base plates. The cooling tower contains raw or slightly treated fresh
water. The ultimate heat sink absorbs heat from the open cycle cooling water system. The
cooling tower is classified as Class 1 structures and other components such as piping and
valves as Class 3. '

Pumps and valves are considered to be active components and pump internals and seats,
discs, and other valve items should be covered by the plant maintenance program.

System Interfaces

The systems that interface with the ultimate heat sink include the open cycled cooling water
system (Table VII Cl), containment spray system (Table V A), and emergency core cooling
_systems (Tables V D1 and D2).

W
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via AUXTLIARY SYSTEMS
C3. ULTIMATE HEAT SINK
Structure and Region of Environ-  Aging Aging
Item Component Interest Material ment Effect Mechanism References
C3.1.1 | Cooling Tower | Foundation [Reinforced |Soft Soil | Cracking, Settlement | NUREG-1557.
Concrete and Ground| Distortion ACI 318-63.
Water and Increase ACI 349-85.
in -
Component
Stress Level
DRAFT - 12/06/99 VII C3-4




v AUXILIARY SYSTEMS

3 ULTIMATE HEAT SINK

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Cracking, distortion, and increase in (1) Scope of Program: The program is focused on managing | No

component stress level due to settlement
of structure foundations is managed by
the structure settlement monitoring
program initiated during construction
and continued monitoring during
operation (NUREG-1557, " Summary of
Technical Information and Agreement
from Nuclear Management and
Resources Council Industry Reports
Addressing License Renewal”, Oct..
1996). The program consists of
measurement of differences on
elevations of the structure over a period
of time. The structure settlement
monitoring program initiated during
construction and continued during
operation provides identification of any
differential settlement and allows
appropriate measures to be taken.

the effects of settlement on the intended function of the
component. (2) Preventive Actions: Consideration of
differential settlement is required by design codes, such as
ACI 318-63 and ACI 349-85. A value of 0.0033 is
commonly used as upper design limit for the slope of a
settled structure (i.e.. the difference in settlement for two
points divided by the distance between those two points).
Structure settlement monitoring Initiated during plant
construction provides confirmation that the actual
settlement of the structure is consistent with the
allowances included in the design basis. The settlement
monitoring program continued into operation provides
long-term monitoring of settlement (absolute and
differential) for sites with soft soil and/or significant
changes in ground water. The structure settlement
monitoring program initiated during construction and
continued during operation should provide identification
of any significant (greater than the limit cited above)
differential settlement and allows appropriate measures
to be taken before there is a loss of the intended function of
the structural foundation. (3] Parameters
Monitored/Inspected: The parameter monitored is the
settlement (absoclute and differential) of foundation over a
period of time. (4) Detection of Aging Effects: Structure
settlement monitoring should detect significant
differential settlement for sites with soft soil and/or
significant ground water changes and allows appropriate
measures to be taken before there is a loss of the intended
function of the structural foundation. {5) Monitoring and
Trending: The long-term settlement monitoring program
provides measurement of settlement and data for
trending. (6) Acceptance Criteria: A value of 0.0033
(NUMARC Report 90-10, "BWR Containments License
Renewal Industry Report”, Rev. 1, Dec., 1991} is the limit
for the slope of a settled structure (i.e., the difference in
settlement for two points divided by the distance between
those two points). (7-9) Corrective Actions, Confirmation
Process, and Administrative Controls: Site corrective
actons program. QA procedures, site review and approval
process, and administrative controls are implemented in
accordance with Appendix B to 10 CFR Part 50
requirements and will continue to be applicable for
license renewal. (10) Operating Experience: Cracking,
distortion, and increase in stress can be caused by
settlement of structural foundations for sites with soft soil
and/or significant changes in ground water conditions,
such as lowering of the water table. Long-term settlement
could exceed plant design limits. Settlements of structural
foundation have occurred for sites with soft soil and/or
significant changes in ground water conditions, such as
lowering of the water table.

VII C3-5
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vii AUXILIARY SYSTEMS
C3. ULTIMATE HEAT SINK
Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
C3.1.1 | Cooling Tower | Foundation. [Reinforced | Qutdoor Scaling, Freeze- NUREG-1557.
thru Exterior Ambient | Cracking, Thaw ACI 318-63.
C3.1.4 Concrete Conditions{ and Spalling ACI 349-85.
Above Grade, .
Exterior
Concrete
Below Grade,
and Interior
Slabs
DRAFT - 12/06/99 VII C3-6



v AUXILIARY SYSTEMS
a3 ULTIMATE HEAT SINK

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
The AMP should consist of walkdowns | (1) Scope of Program: The program relies on the preventive | Yes,
and inspections to detect scaling, measures by using ACI codes in the design and Element 4
cracking, and spalling due to freeze- construction of the components for managing the effects | should be
thaw. of freeze-thaw on the intended function of the _ further
components. For components located in a geographic evaluated.

region of severe or moderate weathering conditions
{weather index >100 day-inch/yr}. the program relies on
the freeze-thaw resistance of the concrete prepared in
accordance with ACI 318-63 or ACI 349-85, which requires
an appropriate amount of entrained air and water-to-
cement ratio for freeze-thaw resistance (NUREG-1557).
The weather index is the product of the average annual
number of freezing cycle days and the average annual
winter rainfall as specified in ASTM C33-82, "Standard
Specification for Concrete Aggregates.” F reeze-thaw is not
significant for concrete structure components located in a
geographic region of mild weathering conditions (weather
index <100 day-inch/yr) (NUREG-1557). (2) Preventive
Actions: Consideration of freeze-thaw is required by
design codes ACI 318-63 and ACI 349-85. Section 4.5,
"Special Exposure Requirements,” of ACI 349-85 specifies
that concrete exposed to freeze-thaw should be adequately
air entrained {air content 3.5-6% for moderate exposure
and 4.5-7.5% for severe exposure} and has a low water-to-
cement ratio (0.45-0.5). Concrete prepared in accordance
with ACI 318-63 or ACI 349-85 contains an appropriate
amount of entrained air necessary for freeze-thaw
resistance, and an amount of cement that both enables the
achievement of the desired concrete design strength and a
water-to-cement ratio conducive to reduced permeability.
(3] Parameters Monitored/ Inspected: The program relies
exclusively on the freeze-thaw resistance provided by ACI
codes in design and construction of the components to
prevent and mitigate the aging effects due to freeze-thaw.
{4) Detection of Aging Effects: Scaling and spalling could
reduce the concrete cover over the reinforcing steel and
eventually expose the reinforcing steel to accelerated
corrosion. The flat or near flat concrete surfaces are more
susceptible to freeze-thaw because of accumnulation and
saturation. Concrete surfaces at susceptible locations
should be inspected to ensure that significant scaling and
spalling due to freeze-thaw are not occurring. (5)
Monitoring and Trending: Periodic inspections provide
data for trending. (6) Acceptance Criteria: The concrete
mix design should meet the air content (entrained air 3-
6%) and water-to—cement ratio (0.45-0.5) requirements of
ACI 318-63 or ACI 349-85 for providing the resistance to
freeze-thaw. (7-9) Corrective Actions, Confirmation
Process, and Administrative Controls: Site corrective
actions program, QA procedures, site review and approval
process, and administrative controls are implemented in
accordance with Appendix B to 10 CFR Part 50
requirements and will continue to be applicable for
license renewal. (10) Operating Experience: Scaling,
cracking, and spalling on concrete surfaces due to freeze-
thaw has occurred for concrete components located in
severe weather conditions.
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AUXILIARY SYSTEMS
C3. ULTIMATE HEAT SINK

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
C3.1.1 | Cooling Tower | Foundation, [Reinforced |Above Cracking, Corrosion | NRC Regulatory
thru Exterior Concrete Grade: Spalling, of Guide 1.127.
C3.1.3 Concrete : Outdoors | Loss of Bond,| Embedded
Above Grade, Ambient |andLossof |Steeland
and Exterior Conditions] Material Rebar
Concrete Below
Below Grade Grade, and
Foundation
: Soil and
Ground
Water
DRAFT - 12/06/99 VII C3-8




VI AUXILIARY SYSTEMS

c3 ULTIMATE HEAT SINK

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

The AMP, based on guidelines of NRC
Regulatory Guide 1.127, "Inspection of
Water-Control Structures Associated
with Nuclear Power Plant,” relies on
inspections for all water passages,
conduits, sluices, and other concrete
surfaces subject to running water for
erosion, corrosion, abrasion.
cavitation, obstruction, leakage, and
cracks at periodic intervals not to
exceed 5 years. When significant
degradation is found. Regulatory Guide
1.127 recommends that an evaluation
should be performed to assess the
deterioration and continuing
serviceability and to provide
appropriate mitigating measures.

(1) Scope of Program: The program is focused on managing
the effects of concrete cracking, spalling, and loss of bond
due to corrosion of embedded steel and rebar on the
intended function of the components. (2) Preventive
Actions: Regulatory Guide 1.127 recommends inspections
of conditions of concrete surfaces, structural cracking,
settlement, and water passage at periodic intervals not to
exceed 5 years, and compilation of the engineering data.
Other recommendations include examination of cooling
water channels and canals for channel bank erosion, bed
aggravation or degradation and siltation, and
examination for any conditions that may impose
operational constraints. When significant degradation is
found, Regulatory Guide 1.127 recommends that an
evaluation should be performed to assess the deterioration
and continuing serviceability and to provide the
appropriate mitigating measures. (3) Parameters
Monitored/Inspected: The parameters inspected are the
conditions of the concrete surfaces for signs of concrete
cracking, spalling, and loss of bond due to corrosion of
embedded steel and rebar. {4) Detection of Aging Effects:
Regulatory Guide 1.127 recommends inspection of water-
control structures at periodic intervals not to exceed 5
years and includes engineering data compilation,
inspection, and evaluation of results. The engineering
data compilation consists of collecting and evaluating: (1)
general project data (including as-built drawings and
construction progress and as-built photographs of
concrete surfaces), (2) concrete properties {including the
source and type of aggregate, cement used, mix design data,
and test results during construction), and (3] pertinent
construction records (including construction problems,
alteration, modifications, and maintenance repairs). The
inspection program includes inspection and evaluation of
concrete surfaces, structural cracking, settlement and
water passage. Regulatory Guide 1,127 also recommends
comparison of previous and present conditions by
photographs, and documentation of new or progressive
problems and inspection results. When significant
changes occur, an evaluation is specified to assess the
deterioration and continuing serviceability and to provide
appropriate mitigating measures. The periodic
inspections outlined in Regulatory Guide 1.127 should
detect corrosion of embedded steel and rebar and provide
appropriate mitigating measures before there is a loss of
the intended function of the components. Because of

Yes.,
Element 4
should be
further
evaluated.
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AUXILIARY SYSTEMS
C3. ULTIMATE HEAT SINK

Structure and Reglon of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
C3.1.1 | Cooling Tower | Foundation, [Reinforced |Above Increase of |Leaching | NUREG-1557.
thru Exterior KConcrete Grade: Porosity and ACI Standard
C3.1.3 Concrete Outdoors | Permeabi- 201.2R-67.
Above Grade, Ambient |lity,
and Exterior Conditions] Cracking,
Concrete Below and Spalling
Below Grade Grade, and
Foundation
: Soil and
Ground
Water .
L) .
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va AUXILIARY SYSTEMS

a3 ULTIMATE HEAT SINK

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

(continued from previous page) :
tnaccessibility, the effects of corrosion of embedded steel
and rebar on foundation and below grade exterior concrete
surfaces should be dealt with on a case-by-case basis
(NUREG-1557). (5] Monitoring and Trending: Periodic
inspection of conditions of concrete surfaces at interval
not to exceed 5 years and engineering data compilation
should provide data for trending. (6) Acceptance Criteria:
No unacceptable visual indication of concrete cracking,
spalling, and loss of bond due to corrosion of embedded
steel and rebar. (7-9) Corrective Actions, Confirmation
Process, and Administrative Controls: Site corrective
actions program, QA procedures, site review and approval
process, and administrative controls are implemented in
accordance with Appendix B to 10 CFR Part 50
requirements and will continue to be applicable for
license renewal. (10} Operating Experience: Cracking,
spalling, loss of bond, and loss of material caused by
corrosion of embedded steel and rebar have occurred,
when the component is exposed to aggressive environment
(pH <11.5 or chiorides >500 ppm] for a sustained period.
Structure components exposed to flowing water with high
chlorides have experienced corrosion of rebar. Corrosion
related problems have also occurred in concrete cooling
tower exposed to flowing water with high sulfate or
chloride content.

The program relies on the preventive
measure by using ACI standard ACI
201.2R-67 in design and construction of
the component for managing the effects
of leaching on the intended function of
the component (NUREG-1557). Increase
of porosity and permeability due to
leaching of calctum hydrexide is
non-significant if the components are
not exposed to flowing water; or if
exposed to flowing water, are
constructed using the guidance of ACI
201.2R-67 to ensure dense, well-cured
concrete with low permeability and
control cracking through proper
arrangement and distribution of
reinforcement (NUREG-1557).

(1) Scope of Program: The program relies on the preventive
measure by using ACI standard 201.2R-67 in design and
construction of the component for managing the effects of
leaching on the intended function of the component. (2)
Preventive Actions: To cause leaching, the water must be
flowing, rather than just filling a crack or voids. Concrete
structures prepared in accordance with ACI 201.2R-67
should ensure dense, well-cured concrete and control
cracking through proper arrangement and distribution of
reinforcement, and an amount of cement that both
enables the achievement of the desired concrete design
strength and a water-to-cement ratio conducive to reduced
permeability necessary for leaching resistance. (3]
Parameters Monitored/Inspected: The program relies
exclusively on the leaching resistance provided by ACI
standards in design and construction of the concrete
component. (4) Detection of Aging Effects: When concrete
is exposed to flowing water such as rain or melting snow,
increase of porosity and permeability and loss of strength
can occur due to leaching of calcium hydroxide from
concrete paste. Cracks and improperly prepared
construction joints are potential areas for leaching.
Concrete surfaces at susceptible locations should be
Inspected to ensure that significant cracking and spalling
due to leaching are not occurring. (5) Monitoring and
Trending: Periodic inspection provides data for trending.
(6) Acceptance Criteria: ACI 201.2R-67 specifies concrete
the air content (entrained air 3-6%) and

Yes,
Element 4
should be
further
evaluated.
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AUXILIARY SYSTEMS
C3. ULTIMATE HEAT SINK

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
C3.1.1 |[Cooling Tower | Foundation, [Reinforced |Exterior |Increase of [Aggressive | NRC Regulatory
thru Exterior Concrete Concrete | Porosity and| Chemical | Guide 1.127
C3.1.3 Concrete Above Permeabi- | Attack
Above Grade, Grade: lity,
and Exterior Cutdoors | Cracking,
Concrete Ambient |and Spalling
Below Grade Conditions
Exterior
Concrete
Below
Grade, and
Foundatior]
: Soil and
Ground
Water
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v AUXILIARY SYSTEMS

(o] ULTIMATE HEAT SINK

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

Iy

(Continued from previous page}

water-to-cement ratio (0.45 ~ 0.5} of concrete mixture to
ensure dense, well-cured concrete with low permeability
and control cracking through proper arrangement and
distribution of reinforcement. (7-9) Corrective Actions,
Confirmation Process, and Administrative Controls: Site
corrective actions program. QA procedures, site review and
approval process, and administrative controls are
implemented in accordance with Appendix B to 10 CFR
Part 50 requirements and will continue to be applicable
for license renewal. (10) Operating Experience: Concrete
cracking and leaching have been observed in auxiliary
building, control building, fuel building, and service water
pump room (NUREG-1552).

The AMP, based on guidelines of NRC
Regulatory Guide 1.127, "Inspection of
Water-Control Structures Associated
with Nuclear Power Plant" relies on
periodic inspections for all water
passages, conduits, sluices, and other
concrete surfaces subjects to running
water for erosion. corrosion, abrasion,
cavitation .obstruction, leakage, and
cracks at periodic intervals not to
exceed 5 years. When significant
degradation is found, Regulatory Guide
1.127 recommends that an evaluation is
performed to assess the deterioration
and continuing serviceability and to
provide the appropriate mitigating
measures.

{1) Scope of Program: The program is focused on managing
the effects of increase of porosity and permeability,
cracking and spalling due to aggressive chemical attack on
the intended function of the component. {2) Preventive
Actions: Regulatory Guide 1.127 recommends inspections
of conditions of concrete surfaces. structural cracking,
settlement, and water passage at periodic intervals not to
exceed 5 years, and includes engineering data compilation.
Other recommendations include examination of cooling
water channels and canals for channel bank erosion, bed
aggravation or degradation and siltation and
examination for any conditions that may impose
operational constraints. When significant degradation is
found, Regulatory Guide 1.127 recommends that an
evaluation is performed to assess the deterioration and
continuing serviceability and to provide the appropriate
mitigating measures. (3) Parameters Monitored/
Inspected: The parameters inspected are the conditions of
the concrete surfaces for signs of concrete cracking,
spalling, and loss of bond due to aggressive chemical
attack. {4) Detection of Aging Effects: Regulatory Guide
1.127, "Inspection of Water-Control Structures Associated
with Nuclear Power Plant."(sj recommends inspection of
water-control structures to detect evidence of leakage,
cracking, seepage, significant post-construction changes,
and deterioration of concrete surfaces and to verify the
adequacy and quality of maintenance and operating
procedures at periodic intervals not to exceed 5 years.
Regulatory Guide 1.127 also recommends comparison of
previous and present conditions by photographs, and
documentation of new or progressive problems and
inspection results. When significant changes occur, an
evaluation is recommended to assess the deterioration
and continuing serviceability and to provide appropriate
mitigating measures. Regulatory Guide 1.127 also
recommends engineering data complilation of concrete
properties, including the source and type of aggregate.
cement used, mix design data, test results and
maintenance repairs. Program consistent with
Regulatory Guide 1.127 should

Yes,
Element 4
should be
further
evaluated.
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VII  AUXILIARY SYSTEMS
C3. ULTIMATE HEAT SINK
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
C3.1.5 | Cooling Tower | Masonry pdasonry Air Cracking of | Restrain |NRCIEB 80-11.
Block Wall Masonry Shrinkage, | NRC IN 87-67.
Block Walls | Creep, and
Aggressive
Environ-
ment
DRAFT - 12/06/%, VII C3-14




v AUXILIARY SYSTEMS

ca ULTIMATE HEAT SINK

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

3

(continued from previous page)

detect cracking and spalling of concrete surfaces caused by
aggressive chemical attack and provide appropriate
corrective measures before there is a loss of intended
functions for the cooling tower. Due to inaccessibility, the
effects of aggressive chemical attack on concrete surfaces
of foundation and below-grade exterior concrete surfaces
should be dealt with on a case-by-case basis (NUREG-
1557). (5) Monitoring and Trending: Periodic inspection of
conditions of concrete surfaces at interval not to exceed 5
years and engineering data compilation should provide
data for trending. Concrete surfaces of foundation and
below-grade exterior concrete surfaces should be dealt
with on a case-by-case basis. (6} Acceptance Criteria: No
unacceptable visual indication of concrete cracking and
spalling due to aggressive chemical attack, (7-9)
Corrective Actions, Confirmation Process, and
Administrative Controls: Site corrective actions program,
QA procedures, site review and approval process, and
administrative controls are implemented in accordance
with Appendix B to 10 CFR Part 50 requirements and will
continue to be applicable for license renewal. (10)
Operating Experience: Structure components exposed to
flowing water with high chlorides have experienced
corrosion of rebar. Plant using seawater for cooling
experienced extensive rebar corrosion and concrete
cracking in the onshore intake structure. Coryosion
related problems also occurred in concrete cooling tower
exposed to flowing water with high sulfate or chloride
content.

The AMP consists of periodic inspection
and plant-specific monitoring of cracks
of the masonry block walls. The
inspection requirements, based on the
NRC Information and Enforcement
Bulletin (IEB) 80-11, "Masonry Wall
Design®, include identification of
masonry walls in close proximity to, or
having attachments from safety-related
equipment, and reevaluation of design
adequacy and construction practices.
The plant-specific monitoring program
monitors the growth of existing cracks,
the presence of new mortar joint cracks,
and to prevent recurrence of cracks at
previously repaired joints in
accordance with the NRC Information
Notice 87-67, "Lessons Learned from
Regional Inspections of License Actions
in Response to [EB 80-11."

(1) Scope of Program: The program is focused on managing
the effects of cracking of masonry block walls on the
intended function of the component. (2) Preventive
Actions: NRC Information and Enforcement Bulletin (IEB)
80-11 requests licensees to identify safety-related
masonry walls, to repair the existing cracks, to conduct a
re-evaluation of the design adequacy and construction
practices, and to establish a mitigation program.
Information Notice (87-67) 87-67 further recommends
licensees to establish plant-specific program for
monitoring cracks of masonry walls, to analyze the
probably cause of the cracks, to evaluate structural
adequacy of the walls, to document the repair effort, and to
provide countermeasures for preventing recurrence of
similar cracks. (3) Parameters Monitored/Inspected: IEB
80-11 and Information Notice {IN} 87-67 which monitor
existing cracks and provide countermeasures for
preventing recurrence of similar cracks. Pro
incorporating of IEB 80-11 and Information Notice 87-67
throughout the license renewal period is acceptable for
maintaining the intended functions of the structure

| components with respect to cracking of masonry walls due

to restraint, shrinkage, creep, and aggressive
environment.

No
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v AUXILIARY SYSTEMS
C3. ULTIMATE HEAT SINK
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References

C3.1.6 | Cooling Tower | Concrete Reinforced | Raw, Loss of Abrasion | NRC Regulatory
Surfaces Concrete Untreated | Material and Guide 1.127
Exposed to Fresh Cavitation
Flowing Water Water
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vl AUXILIARY SYSTEMS
o<1 ULTIMATE HEAT SINK

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

(continued from previous page)

(4] Detection of Aging Effects: IEB 80-11 requests licensees
to identify safety-related masonry walls in close
proximity to or have attachments from safety-related
attachments or equipment. IN 87-87 recommends
licensees to monitor cracks of masonry walls, to analyze
the probably cause of the cracks. to evaluate structural
adequacy of the walls, and to provide countermeasures for
preventing recurrence of similar cracks. If the provisions
of IEB 80-11 and the plant-specific monitoring program
as suggested in the IN 87-67 are in practice throughout the
license renewal period, cracking of masonry walls should
be detected before there is a loss of the component intended
function. (5} Monitoring and Trending: Periodic monitor
and inspection provide data for trending. (6} Acceptance
Criteria: No unacceptable cracking of masonry block
walls due to restrain shrinkage. creep, and aggressive
environment as determined by engineering analysis.(7-9)
Corrective Actions, Confirmation Process, and
Administrative Controls: Site corrective actions program,
QA procedures, site review and approval process, and
administrative controls are implemented in accordance
with Appendix B to 10 CFR Part 50 requirements and will
continue to be applicable for license renewal. (10)
Operating Experience: Cracking of masonry block walls
have occurred from restraint, shrinkage, creep, and
aggressive environment. Masonry block wall cracks could
be active during the period of extended operation. Growth
of existing cracks has been observed and documented in
some plants.

The AMP consists of periodic
inspections in accordance with
Regulatory Guide 1.127, "Inspection of
Water-Control Structures Associated
with Nuclear Power Plant” which
recommends that all water passages,
conduits, sluices, and other concrete
surfaces subjects to running water
should be examined for erosion,
corrosion, abrasion, cavitation,
obstruction, leakage, and cracks at
periodic intervals not to exceed 5 years.
When significant degradation is found.
Regulatory Guide 1.127 recommends
that an evaluation is performed to
assess the deterioration and continuing
serviceability and to provide the
appropriate mitigating measures.

(1) Scope of Program: The program is focused on managing
the effects of abrasion and cavitation on the intended
function of the component. (2) Preventive Actions:
Regulatory Guide 1.127 recommends inspections of
conditions of concrete surfaces, structural cracking,
settlement, and water passage at periodic intervals not to
exceed 5 years, and includes engineering data campilation.
Other recommendations include examination of cooling
water channels and canals for channel bank erosion, bed
aggravation or degradation and siltation and
examination for any conditions that may impose
operational constraints. When significant degradation is
found, Regulatory Guide 1.127 recommends that an
evaluation is performed to assess the deterioration and
continuing serviceability and to provide the appropriate
mitigating measures. Corrective actions are based on the
results of the above inspections. {3} Parameters
Monitored/Inspected: The parameters inspected are the
conditions of the concrete surfaces for signs of
degradation due to abrasion and cavitation. (4] Detection
of Aging Effects: Regulatory Guide 1.127 recommends all
concrete surfaces of spray pond and cooling tower subject
to running water should be examined for abrasion and
cavitation at '

No
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AUXILIARY SYSTEMS
3. ULTIMATE HEAT SINK

Structure and Reglon of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
C3.1.7 | Cooling Tower | Columns, Structural | Qutdoors | Loss of Corrosion | NRC Regulatory
thru Base Plates, {Steel Ambient {Material Guide 1.127
C3.1.11 Beams, (Painted or | Conditions
Trusses, Galvanized)
Bracings
DRAFT - 12/06/99 Vil C3-18
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AUXILIARY SYSTEMS
a ULTIMATE HEAT SINK

v

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

{Continued from previous page]

periodic intervals not to exceed 5 years. Aging
management program consistent with Regulatory Guide
1.127 should detects degradation of concrete surfaces due
to abrasion and cavitation and provides mitigating
measures before there is a loss of component intended
function. (5) Monitoring and Trending: Periodic
inspection of conditions of concrete surfaces at interval
not to exceed 5 years and engineering data compilation
should provide data for trending. (6} Acceptance Criteria:
No unacceptable visual indication of loss of concrete
material due to abrasion and cavitation. (7-9) Corrective
Actions, Confirmation Process, and Administrative
Controls: Site corrective actions program, QA procedures,
site review and approval process, and administrative
controls are implemented in accordance with Appendix B
to 10 CFR Part 50 requirements and will continue to be
applicable for license renewal. (10) Operating Experience:
Loss of material of concrete surfaces that are continuously
exposed to flowing water have occurred by abrasion and
cavitation. '

The AMP, based on Regulatory Guide
1.127, relies on periodic inspection of
all structural steel components of
water-control structures such as cooling
tower for corrosion at periodic intervals
not to exceed 5 years. When significant
degradation is found, Regulatory Guide
1.127 recommends that an evaluation is
performed to assess the deterioration
and continuing serviceability and to
provide the appropriate mitigating
measures.

{1] Scope of Program: The program is focused on managing
the effects of structural steel corrosion on the intended
function of the component. (2) Preventive Actions:
Regulatory Guide 1.127 recommends detailed inspection of
water-control structures at periodic intervals not exceed 5
years for any significant deterioration caused by

corrosion of structural steel, including cracking,
discoloration, wear, pitting, excessive corrosion, surfaces
discontinuities, and coating degradation and take
preventive measures. Other recommendations include
examination of cooling water channels and canals for
channel bank erosion. bed aggravation or degradation and
siltation and examination for any conditions that may
impose operational constraints. When significant
degradation is found. Regulatory Guide 1.127 recommends
that an evaluation is performed to assess the deterioration
and continuing serviceability and to provide the
appropriate mitigating measures. Corrective actions are
based on the results of the above inspections. (3)
Parameters Monitored/ : The parameters
inspected are the conditions of the structural steel surfaces
{columns, base plates, beam, trusses, and bracings. etc.) for
any signs of degradation due to corrosion, such as
cracking, discoloration, wear, pitting, excessive

corrosion, surfaces discontinuities, and coating
degradation. (4) Detection of Aging Effects: Regulatory
Guide 1.127 recommends all structural steel surfaces
(columns, base plates, beam, trusses, and bracings. etc.) of
spray pond and cooling tower should be examined for
signs of corrosion at periodic intervals not to exceed 5
years. Aging management program consistent with
Regulatory Guide 1.127 should detects degradation of
structural steel surfaces due to corrosion, and

No
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VIl AUXILIARY SYSTEMS
C3. ULTIMATE HEAT SINK
Structure and Region of Environ- Aging Aging
item Component Interest Material ment Effect Mechanism References
(},1 1
Vs
C3.2.1 |Piping Piping Raw Loss ¢ %
Fittings ntreated | Mate -
{With or Fresh piologically| §
Without Water Hinduced,
Internal Pitting, and
Lining or Crevice
Coating) ICorrosion.
Selective
I eaching
(for brass

material).
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AUXILIARY SYSTEMS
a3 ULTIMATE HEAT SINK

v

Existing
Aging Management Program {AMP)}

Evaluation and Technical Basis

Further
Evaluation

{Continued from previous page)

provides mitigating measures before there is a loss of
component intended function. {5) Monitoring and
Trending: Periodic inspection of conditions of structural
steel surfaces at interval not to exceed 5 years and
engineering data compilation should provide data for
trending. (6) Acceptance Criteria: No unacceptable visual
inspection of loss of material of structural steel
components due to corrosion. (7-9) Corrective Actions,
Confirmation Process, and Admmxstratwe Controls: Site

proval process. and a

plemcgtéd in accordande with, Appendix Bto 10

P SO?equirements andgwi continue to be app

f Jicense renewal. (10)

1 corrosion has occ
structures.

ed in the water-control

ew and

e AMP relies on preventive actions by
selecting corrosion resistant materials,
designing with corrosion allowance or
providing corrosion resistant interior
lining or coating, and inservice
inspection (ISI} in conformance with
ASME Section XI (edition specified in 10
CFR 50.55a), Table IWD 2500-1, test and
examination category D-B for Class 3
pressure retaining components.

(1) Scope of Program: The AMP relies on selecting
corrosion resistant materials, corrosion allowance or
corrosion resistant linin coating, and ASME Section
X1 inservice inspecti } for managing the effects of
corrosx g on intended function of

tweAc ns: The component is
co orroslon terials such as red
copper- vating prevent
i irlg by protecting the

from being exposed to corrosive

un ted piping, e.g.. carbon steel
t: , are des], with a corrosion
Mogg cted: ASME
251 , We®ry P-B requires visual

eakage and hydrostatic
dation due to pitting and
f the component can not occur without
leakage of or fresh water, extent and inspection
schedule assure detection of leakage before the loss of
intended function of the component. (4) Detection of
Aging Effects: Concentration of sulfates and chlorides in
water can cause localized corrosion under crevice
conditions such as gasket surfaces, joints, and under bolt
heads. Also, systems that use untreated water are
particularly susceptible to microbiologically-induced
corrosion. System leakage and pressure tests may not be
adeguate to detect these forms of corrosion; inspection of
representative components and susceptible locations
should be undertaken to ensure that significant corrosion
is not occurring. Based on piping/component geometry
and fluid flow conditions, susceptible locations can be
identified. (5) Monitoring and Trending: Inspection
schedule of ASME Section XI should provide for timely
detection of leakage. System leakage test is conducted
prior to plant startup following each refueling outage

VII C3-21

DRAFT - 12/06/99




vl AUXILIARY SYSTEMS
C3. ULTIMATE HEAT SINK
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item Component interest Material ment Effect Mechanism References
C3.3.1 | Check. Hand, |Body and Bronze, Raw Loss of Ll(aleneral.
& Control Bonnet ISS Untreated | Material icro-
Valves (With or Fresh biological
Without Water Finduced,
Internal Pitting, an
Lining or Crevice
Coating Corrosi
Selectiv
Leachingy
(for bronze
material)
. a
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VO  AUXILIARY SYSTEMS
c3 ULTIMATE HEAT SINK
Existing . Further
Aging Management Program (AMP) Evaluation and Technical Basls Evaluation

gich Appendix B
continue to be

applicable for license ren
Pitting and crevice cogps® Bn may occur at locations

— # conditions, where impurities in raw
N e - ’-\
) ""/‘N“ ’ !

ntrate. The NRC performed

: Srman spectipp
ed in NRC W

The AMP relies on preventive actions by (1) Scope of Program: The AMP relies on selecting Yes,

selecting corrosion resistant materials, | corrosion resistant materials, corrosion allowance or et
designing with corrosion allowance or | corrosion resistant linjnw coating, and inservice jowowm® |
providing corrosion resistant interior |inspection (ISD for 2% effects of corrosion and [WeREEETR

lining or coating, and inservice selective leaching n fhteaded on of the valves.
inspection (ISI) in conformance with 2) , ent is constructed of
ASME Section XI (edition specified in 10| co by red brass and

CFR 50.55a}, Table IWD 2500-1, test and | cop the occurrence of corrosion.
examination category D-B. Carlfpn st are provided with corrosion
resistant or coating.

(3] P /I Examination

categ 0! i 1§IWD 2500-1
requires of during system leakage
test and 0 detect the leakage.
Degradation du d crevice corrosion of the
component can ur without leakage of raw or fresh
water, extent pection schedule assure detéction of

leakage before loss of intended function of the
component. (4) Detection of Aging Effects: Concentration
of sulfates and chlorides can cause localized corrosion
under crevice conditions such as gasket surfaces, joints,
and under bolt heads. Also, systems that use untreated
water are particularly susceptible to microbiologically-
induced corrosion. System leakage and pressure tests may
not be adequate to detect these forms of corrosion:
inspection of representative valves and susceptible
locations should be undertaken to ensure that significant
_| corrosion is not occurring. This inspection can be visual
_L¥ the valve is disassembled, and may be covered by the
plant maintenance program. UT thickness measurementff
could also be used. (5) Monitoring and Trending:
Inspection schedule of ASME Section X
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Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References

C3.4.1 |Pump Casing (with [Cast steel, |Raw Loss of General,

or without Carbon steel | Untreated | Material Micro- J

internal Fresh biologigh

lining or Water FInduceg.

coating) Pitting, Ay

Lrevice
ICorrosiqa
L4
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v AUXILIARY SYSTEMS

c ULTIMATE HEAT SINK

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

~ O\

should provide for timely detection of leakage. Syst
leakage test is conducted prior to plant startup fo g
each refueling outage and hydrostatic test at og#l€ar the
end of each inspection interval. (6) Accep e Criteria:
Any relevant conditions that may be ted during the
leakage and hydrostatic tests ar uated in accordance
with IWD-3000. (7] Co i tions: IWA-5250 requires
that the source of leaka ected during the pressure test
should be located aluated for corrective measures.
Repair and re ent are in accordance with IWA-4000
and WAL > (8 & 9) Confumation Process and
trative Controls: Site corrective actions program.

administrative controls are implemented in a
with Appendix B to 10 CFR Part 50 r
continue to be applicable for lice,
(10) Operating Experiencg,
at locations having

es ma

ce

ts and will
ewal.

ized corrosion may occur

entrat
perational
been discuss

ormance inspectioghand the

water £
I NRC InformatiogfNotice

res
-083.

The AMP relies on preventive actions by
providing corrosion resistant interior
linings or coating, and inservice
inspection (ISI) in conformance with
ASME Section XI (edition specified in 10
CFR 50.55a), Table ITWD 2500-1, test and
examination category D-B for Class 3

am: The AMP relies on corrosion
resistant linings and coating and combination of both
inservice inspection {IS) and inservice testing (IST) for
ecl:glof corrosion on intended function of
tive Actions: Lining and coating
ecting the underlying metal
ed to corrosive environment.

%ressurc retaining components; and
ased on the testing requirements of
CFR 50.55a for ASME Code Class 3
pumps, and additional NRC staff
guidelines of NRC Generic Letter 89-04.
inservice testing performed in
accordance with ASME Subsection TWP
{or Operation and Maintenance Code
Subsection ISTB) for pumps, or other
approved program in the plant
specifications.

red/ Inspected: The AMP monitors
tect leakage and IST to

ection requirements of

. category D-B, specify
during system

ge ‘ostgiic Based on the requirements
)55, folf#SME ode Class 1, 2, and 3, pumps
nal glid of NRC Generic Letter (GL} 89-04,
I perf in Mcordance with ASME Subsection
| IWPYor ubsection ISTB). {4) Detection of Aging

Effects: radation of the component due to corrosion
would resull in leakage of system water or degradation of
component performance; extent and schedule of ISI/IST
assure detection of corrosion before the loss of intended
function of the component. However, inspection of
representative components and susceptible locations
should be undertaken to ensure that significant corrosion
is not occurring. This inspection can be visual if the pump
is disassembled, and may be covered by the plant
maintenance program. UT thickness measurements could
also be used. (5) Monitoring and Trending: ISI/IST
schedule of ASME Section XI should provide for timely
detection of corrosion. System leakage test is conducted

prior
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VII  AUXILIARY SYSTEMS
(o< ULTIMATE HEAT SINK

Existing
Aging Management Program (AMP)

Further
Evaluation

Evaluation and Technical Basis

to plant startup following cach refueling outage, and,
hydrostatic test at or near the cnd of each inspoatt

approva] processes. and administrative contro aré{ '

implemented in accordance with rcquire of- S of
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS
SECTION VIIC.3

VI C3-1 Ultimate Heat Sink C3.2.1 VII C3-20 Brass, copper nickel alloys and stainless steels are not subject to
C3.3.1 VII C3-21 general corrosion. Remove these materials from any groupings with
VII C3-22 carbon steel and create new line item, where applicable and/or
VII C3-23 delete reference to general corrosion when these materials are

identified independent of carbon steel.

Aging effect should be loss of material with the related aging
mechanisms of pitting corrosion, crevice corrosion, MIC and
selective leaching (for bronze material).

Reference to ASME Section XI, OM code, GL 89-04, and Tech
Specs should be deleted from References and AMP columns. The
Evaluation and Technical Basis column should be deleted in its
entirety based on unique plant features and management

philosophy.
The AMA will be a plant specific activity requiring further NR("
evaluation. °
VII C3-2 Ultimate Heat Sink C3.2.1 VII C3-20 General corrosion of lined carbon steel is listed as an aging
C3.3.1 VII C3-22 mechanism. Lined carbon steel pipe may be susceptible to localized
C34.1 VII C3-24 corrosion in areas of lining degradation but will not be susceptible
to gross wastage. This position was accepted in the CCNPP SER.
VII C3-3 Ultimate Heat Sink C3.4.1 VII C3-24 Reference to ASME Section X1, OM code, GL 89-04, and Tech
VII C3-25 Specs should be deleted from References and AMP columns. The
Evaluation and Technical Basis column should be deleted in its
entirety.

The AMA will be a plant specific activity requiring further NRC
evaluation.

Page 1 of 1
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D. Compressed Air System
D.1 Piping
| D.1.1 Piping and Fittings
D.2 Air Accumulator
D.2.1 Shell
D22 Manway
D.2.3 Manway Bolting
D3 Valves
D.3.1 Body a.nd Bonnet
D4 Filter
D.4.1 Shell
D.42 Manway

D.4.3 Manway Bolting
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D. Compressed Air system
System, Structures, and Components

The system, structures, and components included in this table comprise the compressed air
system which consists of piping, valves, air accumulators and filters. The components
normally contain very dry air, free of oil, water, and other contaminants. The system
components and piping are located in various buildings at most nuclear power plants. Based
on US Nuclear Regulatory Commission Regulatory Guide 1.26, “Quality Group Classifications
and Standards for Water, Steam, and Radioactive-Waste-Containing Components of Nuclear
Power Plants,” all components in the compressed air system are classified as Group C Quality
Standards.

Valves are considered to be active components and seats, discs, bolting, and other valve
iterns should be covered by the plant maintenance program.

System Interfaces

No other systems contained in this report interface with the compressed air system.
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v AUXILIARY SYSTEMS /"a
D. COMPRESSED AIR SYSTEM :

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism
D.1.1 |Piping Piping and Carbon Steel] Internal: | Loss of General ang
Fittings (CS) and Dry, Oil- |Matertal PittinfN
Alloy Steel | Free Air: Corrosion
Occa- '
sionally
Exposure
to Moisi

Rl
Vi D

D.2.1 |Air Shell, CS Internal: General agd
thru Accumulator | Manway, Dry, &% Pitting |
D.2.3 Manway vty Corrosi
Bolting Occa-

sionally
Exposure
to Moist

D.3.1 {Valves Body and ICS Internal: | Loss of General
Bonnet Dry. G | Material Pitting,
foanuiety . Corrogfon
Occa-
sionally
Exposure
to Moist
Alr.
External:
Room Air
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ARY SYSTEMS ;

COMPRESSED AIR SYSTEM

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

The aging management program (AMP},
based on NRC Generic Letter (CL) 88-14
and INPO's Significant Operating
Experience Report (SOER) 88-01, relies
on improved system inspections,

carbon steel, and (2) preve
maintenance program whi
quality at several locations
system to address various
inoperability of air-operate:
components due to the prese
water, rust, and other con
Corrective actions are taken if an
parameters are out of acceptable ges,
such as moisture content in the system
air. The ASME Operation and
Maintenance (OM) Guide Part 17,
Performance Testing of Instrument Air
System in Light-Water Reactor Power
Plants, February 12, 1999 could be used
as guidance for testing of air systems.

the

maintenance, and testing, and generally
includes: (1) frequent leak testing ofy i
valves, piping. and other sys,
components, especially th f
v £
check:

1) Scope of Program: The program relies on improved
system inspection and maintenance program to manage
the

ts of corrosion on the intended function of the
esgtl air system. (2) Preventive Actions: The

al‘ quality is monitore: d maintained in
rdancefyith manufactu recommendations for

éone serve arameter Monitored/
ed on elines of NRC Generic Letter
4 pe o£ erfice testing to verify proper air

, an ce practices, emergency
ocedurds. ining are adequate to ensure that the
intepded tion of the air system is maintained.
(% ction of Aging Effects: Degradation of the piping
ecome evident by observation of unacceptable

ge rates. However, inspection of representative
omponents and susceptible locations should be
undertaken to provide additional assurance that
significant corrosion is not occurring. Based on piping or
component geometry and flow conditions, susceptible
locations can be identified. (5) Monitoring and Trending:
Effects of corrosion are detectable by periodic local leak
rate tests that also provide for timely detection of aging
effects based on operating experience. (6) Acceptance
Criteria The testing results are used to verify that the
design and performance of the entire air system isin
accordance with its intended function. (7-9) Corrective
Actions, Confirmation Process, and Administrative
Controls: Site corrective actions program. QA procedures,
site review and approval process, and administrative
controls are implemented in accordance with Appendix B
to 10 CFR Part 50 requirements and will continue to be
adequate for license renewal. {10} Operating Experience:
Potentially significant problems pertaining to air systems
have been documented in NRC Information Notices (INs)
87-28 and 87-28 S1. Some of the systems that have been
significantly degraded or have failed include decay heat
removal, auxiliary feedwater, main steam isolation,
containment isolation, and fuel pool seal systg

P

Yes,

TRt 4
2

SR

Same as the effects of General and
Pitting Corrosion on Item D.1.1 piping
and fittings.

Same as the effects of General and
Pitting Corrosion on Item D.1.1 piping
and fittings.

Same as the effects of General and Pitting Corrosion
Item D.1.1 piping and fittings.

v

J
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v AUXILIARY SYSTEMS
D. COMPRESSED AIR SYSTEM
Structure and | - Region of Environ- A¥ging A
[tem Component Interest ment Effect Me
D.4.1 Filter Shell, Internal: Lo f
thru Manway. St ial Pi
D.4.3 Manway Dupmen Cor,
Bolting SR
Occa-
sionally
Exposure
'} to Moist
Air.
External:
Room Air
&
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VI AUXILIARY SYSTEMS
D. COMPRESSED AIR SYSTEM

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis s Evaluation
Same as the effects of General and Same as the effects of General and Pitting Corrosj

Pitting Corrosion on Item D.1.1 piping | Item D.1.1 piping and fittings.
and fittings.
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS
SECTION VI D

VIL.D-1 Auxiliary Systems - D.1.1, VII D4 The environment column identifies the external environment as
Compressed Air D.2.1 VII D-5 room air. External environments have not been provided in the
System Thru VI D-6 majority of the GALL report. Thus, recommend deleting any
D.2.3, VII D-7 reference to external environments until a common approach is
D3.1, developed for the remaining plant systems and components.
D.4.1
Thru
D.4.3
VIL.D-2 Auxiliary Systems - D11, VII D-4 The compressed air system expected to be in-scope for license
Compressed Air D21 VII D-5 renewal is the Instrument Air (IA) system and the portion the plant
System Thru VII D-6 service air system that penetrates the containment structure.
D.2.3, VII D-7
D3.1, The IA system design usually has the component order of
D41 compressor, accumulator, and dryer, The accumulator receives air
Thru from the air compressor, which is normally the portion of the
D43 system exposed to “saturated” air. Equipment located downstream

of the dryers are exposed to “dry” and “oil free” air and as such are
not susceptible to age related degradation.

Thus, delete “Dry, Oil-Free Air” from Environment” column. This
section should only address equipment that is exposed to “saturated
air” as discussed above.

The AMA to manage the aging effect of loss of material as the
result of general and pitting corrosion should be plant specific based
on the differences in system design and management philosophy.
Delete the existing AMP and Evaluation and Technical Basis
columns in their entirety and replace with the “Plant-specific aging
management activity is to be evaluated.”

Hence, further evaluation is warranted (no AMA).
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El. Chemical and Volume Control System (Pressurized Water Reactor)

El.1

El.2

E1.3

El.4

El.5

El.6

E1.7

Piping (1500 psig rating)

El.1.1 Pipe, Fittings and Flanges

E1.1.2 Stud and Nuts

Piping (150 psig rating)

E1.2.1 Pipe, Fittings and Flanges

E1.2.2 Studs and Nuts
High-Pressure Valve
E1.3.1 Body and Bonnet
E1.3.2 Studs and Nuts
Low-Pressure Valve
El.4.1 Body and Bonnet
E1.4.2 Studs and Nuts
High-Pressure Pump
E1.5.1 Casing

E1.5.2 Closure Bolting
Low-Pressure Pump
El1.6.1 Casing

El1.6.2 Closure Bolting
Letdown Heat Exchanger
El1l.7.1 Tube/Tubesheet
E1.7.2 Studs and Nuts
E1.7.3 Channel/Cover

El1.7.4 Channel/Welds

Vil El1-1
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E1.7.5 Shell
E1.8 Regenerator Heat Exchanger
E1.8.1 Tube/Tubesheet
E1.8.2 Studs and Nuts
E1.8.3 Channel/Cover
E1.8.4 Channel/Welds
E1.8.5 Shell
E1.9 Basket Strainers
E1.9.1 Studs and Nuts
E1.10 Tank
E1.10.1 Studs and Nuts
E1.10.2 Shell
E1.10.3 Manway

E1.10.4 Penetrations/Nozzles
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El. Chemical and Volume Control System (Pressurized Water Reactor)
System, Structures, and Components

The system, structures, and components included in this table comprise the pressurized
water reactor (PWR) chemical and volume control system and consist of piping, valves, heat
exchangers, pumps, basket strainers, and tank. The majority of the components contain
chemically treated borated water, except the heat exchangers which contain chemically
treated demineralized water. Based on US Nuclear Regulatory Commission Regulatory Guide
1.26, “Quality Group Classifications and Standards for Water, Steam, and Radioactive-Waste-
Containing Components of Nuclear Power Plants,” all components in the chemical and
volume control system are classified as Group C Quality Standards.

Pumps and valves are considered to be active components and pump internals and seats,
discs, bolting, and other valve items should be covered by the plant maintenance program.

System Interfaces
The systems that interface with the chemical and volume control system include the reactor
coolant system (Table IV C2), emergency core cooling system {Table V D1), containment

spray system (Table V A), spent fuel pool cooling system (Table VII A3), and closed cycle
cooling water system (Table VII C2).
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VII  AUXILIARY SYSTEMS .
El CHEMICAL AND VOLUME CONTROL SYSTEM {Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
El.1.1 | High Pressure | Pipe, Fittings, Pipe, Chemicallyl Cumulative | Fatigue ANSI B31.1.
El.1.2 |Piping (1500 |and Flanges. Fittings, and| Treated Fatigue
psig rating) Studs and Flanges: Borated Damage
Nuts Stainless Water up to )
Steel (SS) 340°C.
Studs and
INuts: Low-
Alloy Steel
(LAS),
Carbon Steel
NCS)
EL.L.2 | High Pressure |Studs and LAS, CS Air, Loss of Boric Acid | NRC GL 88-05.
Piping {1500 | Nuts Leaking Material Corrosion
psig rating) Chemically]
Treated
Borated
Water
Vil E1-4
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4 (‘- ~
{general corrosion, pitting
corrosion on carbon steel and low alloy
steel components as a result of borated
water leaks, the AMP generally
includes: (1) Identify the examination
locations where borated water leaks
could occur, including insulated
components and inaccessible areas.
The focus is on small leaks which
generally occur below technical
specification limits for operational
leakage. (2) Establish the path of the
leaking borated water and the
components it likely to contact to
ensure that leaks of borated water are
promptly identified and corrected. (3)
Perform visual inspection at least once
at each refueling outage to identify and
quantify any leakage at specific
locations and to remove any borated
water residue that is found. Visual
examination, such as VT-2 visual
examination is generally used for
evidence of leaks such as discoloration
and borated water residue. (4}
Investigate any leakage that is found
and locate leak source and areas of
corrosion. Evaluate the affected
components for continued service by
engineering analysis. Corrective
actions include repair or replacement of
the affected components and correction
of any equipment deficiencies that
cause the leaks.
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C CAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor)

Existing

Aging Management Program (AMP]

Evaluation and Technical Basis

Further
Evaluation

Components have been designed for
fatigue for a 40 y design life according to
the requirements of ANSI B31.1.

~ £

likely to condie
promp

&AL

Actions, Config
site g

correction of any

from bolteg et
COITQS

carbon steel and low alloy ste

gipfevent the occurrence

accessible and inacg

.
ashals

Py
(gl B

leaks. (10} Opergsi

Fatigue is a time-limit aging analysis (TLAA) to be
performed for the period of license renewal, check Code
limits for allowable cycles (less than 7000 cycles) of
thermal stress range. -

metere/zzewczhe fer Vi El-T

Yes
TLAA

specification limits for operational Ie S
(2) Preventive Actions: Periodic jgsp€c
any borated water residue from
system walkdown help jo#sfevent the occurrence of

nitoFred

- g ponent intended function. {5) Moni
gt D YIS nsp .
etecting the signs of boric water
inspection provides data for tren
Criteria: No discoloration or borated watezs®sidue found
on surfaces of components, insulatjap?or floor areas that
may indicate borated water leaka#€. No leakage of non-
insulated and insulated ggefiponents. No leakage of
e#A0le components. (7-9) Corrective
? Process, and Administrative
Controls: g% corrective actions program, QA procedures,
€w and approval process, and adininis
gfrols are implemented in accordance
' SO Tequirements and r
adequate for license renewal. Corrective ae¥6ons include
repair or replacement of the affect€d components and
Pdeficiencies that cause the
ce: Leakage of borated water
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leaks. Periodic
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‘omponent surface during

ual inspection for discoloration of insulation 3 =
borated water residue which are signs of boralgd
leakage. Visual inspection, such as V'I‘ .
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ig#borated water and the components it

to ensure that leaks of borated water are
w#¥entified and corrected before there is a loss of
toring and
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ding. (6) Acceptasf€e
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or seals has frequently caused severe

of carbon steel and low alloy steel components
S as bolts. studs, and fasteners.
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v AUXILIARY SYSTEMS
El. CHEMICAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor)
Structure and Region of gviron- Aging gin
Item | Component Interest o o eferenc
E1.2.1 | Low Pressure | Pipe. Fittinggl [Pipe, Chemically] Cumdiative ANSI B31.1.
E1.2.2 | Piping (150 and Flanges§ [Fittings, and| Treated Fatigue
psig rating) Stud and Nufg [Flanges: SS | Borated Damage
Studs and
El.2.2 |Low Pressure | Studsand d
Piping {150 Nuts Leaking Material Corrosion
psig rating) Chemically]
4 Treated
Borated
Water
EL1.2.1 |Low Pressure | Pipe. Fittings, |SS Chemically] Local Loss of | Pitting BF84-T18
Piping (150 and Flanges Treated Material Corrosion | Plant—Fechmtcal”
psig rating) Borated and Crevice-Specifications:
Water up to Corrosion |
100°C. ? & PRL
772 - 1957
DRAFT - 12/06/99 VII E1-6
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AUXILIARY SYSTEMS

IS /ﬂ’&ﬂzeg Atk R
valuation a% echniKBasis

Components have been designed for

the requirements of ANSI B31.1.

fatigue for a 40 y design life according to4

Fatigue is a time-limit aging analysis (TLAA) to be
r ense renewal, check Code
c ess than 7000 cycles) of

ion of

ic Acid Co
N

as for Boric A orrosion of Itggn E1.1.2 Studs

No

" | The AMP, implemented by plant
5echnical specifications, relies on
inimizing impurities by monitoring
and maintaining the borated water
chemistry conditions. Because the
diameter of piping is generally less than
4 inches, inservice inspection (ISI) of
ASME Section XI Table IWD 2500-1, test
and examination category D-B for Class
3 pressure retaining components is

Y
%

N

# normal levels. Cg

G
and maintaining the chemistry conditions of the bo
water for managing the effects of pitting corrosi
crevice corrosion on the intended function
component. (2) Preventive Actions:
chemical parameter specificatio
analysis and corrective acti
maintaining the borate
help to minimize th

d
e
‘ogram contains
pling frequency.
onitoring and
er chemistry conditions will
e and effects of component

degradation. eventive actions, however, are
consider equate because of inadvertent
in on of impurities into the system due to_

(IN 84-18). Pitting corrosion and crevice corrosion
occur at locations having stagnant flow condiy
impuritiés in borated water fluid may ¢ '
years. (3) Parameters Monitored/

Inspected: Chemical paramet
monitored and controlied. (¢
High concentration of
stagnant flow co
under crevic
joints. B

where
te over the

ch as impurities are
tection of Aging Effects:
{irities at locations having
fuse pitting and crevice corrosion
itions such as gasket surfaces, and
se the diameter of piping is generally less
ches, inservice inspection (ISI} of ASME Section

of representative components and susceptible locati
should be undertaken to ensure that significant
is not occurring. Based on piping/compone

and fluid flow conditions, susceptible
identified. Follow up actions are
results and plant technical cation. (5) Monitoring
Trending: Sampli chemistry condition performs
periodically. The provides trending. The results of the

osion
ometry
ons can be
on the inspection

one time ins T should be used to dictate the future
inspectio "Acceptance Criteria: The chemistry

mo g program provides chemical parameter

chemistry control program specifies the 12

values for chemistry parameter in the bout® water. If
e specified values are exceede ctive actions are

tiated to bring the ch parameters back to

e actions
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El.

AUXILIARY SYSTEMS
CHEMICAL AND VOLUME CONTROL

SYSTEM (Pressurized Water Reactor)

Item

Structure and
Component

Reglon of
Interest

Material

Environ-
ment

Aging
Effect

Aging
Mechanism

References

Low Pressure
Piping (150
psig rating}

Pipe, Fittings,
and Flanges

(

Exterior
Surfaces:
Adhered
with
Electrical
Heat
Tracing
Maintainin
gupto
100°C.
Interior’
Surfaces:
Chemically]
Treated
Borated
Water up to
100°C

Crack
Initiation

and Growth

Stress
Corrosion
Cracking

NRC IN 85-34.
Plant Technic;
Specifications.

DRAFT - 12/06/99
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VI  AUXILIARY SYSTEMS
El. CHEMICAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor)
Existing Further
Aging Management Program {AMP) Evaluation and Technical Basis Evaluation

of the above one time inspection are based on thg
the inspection. {8 & 9) Confirmation Procgel#yund
Administrative Controls: Site copgge#ve actions program.
ndgf¥troval process, and
administrative contrg implemented in accordance
with Appendix B ¥ CFR Part 50 requirements and will
fequate for license renewal. (10) Operating
igpsgglated probleme s

e electrical heating tracing is usually Scope of Program: The program manages the effects of

Yn——=
adhered on the component exterior crack initiation and growth due to stress corrosion
surfaces to maintain the borated water cracking on the intended function of the stainless steel T
winnawiciires
fmpingvs

at 71°C above the saturation components subjected to high temperature and corrosive
temperature. The high temperature due | chemicals present in the heat tracing. (2) Preventive
to the heat tracing and the halogens Actions: Monitorin, @#iintaining the chemistry SRR,
used in the adhesive material can cause | conditions of borat : ill help to minimize the rate
externally-initiated stress corrosion . q #adation by minimizing the Na
cracking in the stainless steel fystelh fluid. (3) Parameters
components of the CVCS heat-traceh psped: The chemistry of the system fluid
piping. The AMP manages the aging #-1d controlled to mitigage the effects of SCC
effects by removing the corrosive e ction of the com . (4] Detection of |
adhesive and choosing another meth emoval of the corT@&j#F adhesive of the
(containing no halogens) to adhere th Fevegh fu e rrosion cracking.
heat tracing. In addition, the AMP, onffzackiflg, how might already
implemented by plant technical to t traci Inspection of the
specifications, relies on minimizing ompoffeygflf shuid be performed to
impurities by monitoring and ensure heatin; irf has not caused any
maintaining the borated water sigiicgnt $CC degra n. Whe acceptance criteria and
chemistry conditions. the b gF1uded in the AMP. (5)

Monitoring ing: The borated water is sampled

provides trending. (6) Acceptance

Criteria-\ghe themistry monitoring program provides

chemical parameter specification and acceptable levels.

The AMP should include acceptance criteria and the basis

for inspection of SCC due to heat tracing. {7) Corrective

Actions: Plant chemistry control program specifies the

target values for each chemistry parameter in the borated

water If the specified values are exceeded, corrective

actions are initiated to bring the chemistry parameters

back to normal levels. (8 & 9} Confirmation Process, and

Administrative Controls: QA procedures, site review and

approval process, and administrative controls should be

implemented in accordance with Appendix B to 10 CFR

Part 50 requirements to be adequate for license renewal.

(10) Operating Experience: Externally-initiated stress

corrosion cracking has occurred in the heat-traced CVCS
borated water recirculation line due to the presence of high
temperature and chlorides in the adhesive of the heat
tracing. The NRC Information Notice {IN) 85-34 indicated /
that stress corrosion cracking failure of stainless 4

Vil E1-9 DRAFT - 12/06/99



vl AUXILIARY SYSTEMS
El. CHEMICAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References

El.3.1 | High Pressure | Body and Body and Chemically} Cumulative [ Fatigue ANSI B31.1.
EL1.3.2 | Valves {Check. | Bonnet, Studs [Bonnet: 8 | Treated Fatigue

Control. and Nuts fStuds and Borated Damage

Hand, Motor INuts: CS, Water up to

N 340°C. h,
/

4, Body and Chemically] Cumulative | Fatigue . |ASME Section Il
El.4.2 |Valves (Check, | Bonnet, Studs [Bonnet: SS | Treated Fatigue ' 1989 Edition.
Control. and Nuts Studs and Borated Damage ANSI B31.1.
Hand., Motor [Nuts: CS, Water up to GSI-190.
Operated, LAS C.
Pressure o , / ' / -
Control, and g
Relief Valves)
El.3.1 S Chemically] Pi IN 84-18.
Treated Plant Tec
\ > Borated Specificgftons.
Water up '
Control, and
Relief Valves)
DRAFT - 12/06/99 VII E1-10



via AUXILIARY SYSTEMS
El. CHEMICAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor)
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

potentially significant problem. Sevepygid

cracks have been observed in 2 ghPss steel piping at

regions where the pipesge##ell The cracks are caused by

the combipatigs®™ne chlorides concentration and the

h ~ ey oo .
Components have been designed for Fatigue is a time-limit aging analysis (TLAA) to be Yes
fatigue for a 40 y design life according to | performed for the period of license renewal, check Code TLAA
the requirements of ANSI B31.1. .| limits for allowable cycles (less than 7000 cycles) of

thermal stress range.
Same as for Fatigue of [tem E1.3.1 and | Same as for Fatigue of ltem E1.3.1 and E1.2.2, Body and Yes
E1.2.2, Body and Bonnet, Studs and Bonnet, Studs and Nuts. TLAA
Nuts.
The AMP, implemented by plant (1) Scope of Program: The program relies on monitoring | Yes,
technical specifications, relies on and maintaining the chemistry conditions of the borated | Element 4
minimizing impurities by monitoring | water for managing the effects of pitting corrosion and should be
and maintaining the borated water crevice corrosion on the intended function of the further
chemistry conditions. Because the component. (2) Preventive Actions: The program contains evaluated
diameter of piping is generally less chemical parameter specifications, sampling frequency,
than 4 inches, inservice inspection (ISI) | analysis and corrective actions. Monitoring and
of ASME Section XI Table IWD 2500-1, | maintaining the borated water chemistry conditions will
test and examination category D-B for | help to minimize the rate and effects of component
Class 3 pressure retaining components | degradation. The preventive actions, however, are
is usually exempted. considered inadequate because of inadvertent

introduction of impurities into the system due to

unacceptable levels of contaminants in the borated water

{IN 84-18). Pitting corrosion and crevice corrosion may

occur at locations having stagnant flow conditions where

impurities in borated water fluid may concentrate over the

years. (3) Parameters Monitored/Inspected: Chemical

eters, such as impurities are monitored and

controlled. (4) Detection of Aging Effects: High

concentration of impurities at locations having stagnant

flow could cause pitting and crevice corrosion under

crevice conditions such as gasket surfaces, and joints.

Therefore, an one-time inspection of representative

components and susceptible locations should be

undertaken to ensure that significant corrosion is not

occurring. This inspection can be visual if the valve is

disassembled and may be covered by the

VII E1-11 DRAFT - 12/06/99
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v AUXILIARY SYSTEMS
El. CHEMICAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References

El.4.1 |Low Pressure |Bodyand SS Chemic Local'Loss of | Pitting

IN 84-18.

Valves (Check, | Bonne (g aterial Corrosion | Plant Techni
Control, a é‘ ‘ and Crevice] Specifications.
Hand, Motor ater up to Corrosion
Operated, 100°C
Pressure V , E -
Control, and

lief Valve,

.3, e Air, . W Boric #&id | NRC (A, 88-05.
Valves (Check, . [oaraiets sio =7
Control, Chemically] .

Hand, Motor Treated
Operated, Borated
Pressure ) Water
Control, and
Relief Valves)
El4.2 | Low Pressure |Studsand [LAS, CS Alr, Loss of Boric Acid | NRC GL 88-05.
Valves (Check, [ Nuts Leaking Matertal Corrosion
Control, Chemically]
Hand. Motor Treated
Operated, Borated
Pressure Water
Control, and
Relief Valves)
[ A
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VIl  AUXILIARY SYSTEMS : v
El. CHEMICAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor)
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

(continued from previous page)

plant maintenance program. Ultrasonic thickness
measurements could also used. Follow up actions are
based on the inspection results and plant technical
specification. (5) Monitoring and Trending: Sampling of
chemistry condition performs periodically. The data
provides trending. The results of the one time inspection
should be used to dictate the future

inspection.(6) Acceptance Criteria:: The chemistry

_| monitoring program provides chemical parameter

specification and acceptable levels. (7} Corrective Actions:
Plant chemistry control program specifies the target
values for chemistry parameter in the borated water. If
the specified values are exceeded, corrective actions are
initiated to bring the chemistry parameters back to
normal levels. Corrective actions of the above one time
inspection are based on the results of the
inspection. (8 & 9) Confirmation Process, and
Administrative Controls: Site corrective actions program,
QA procedures, site review and approval process, and
administrative controls are implemented in accordance
with Appendix B to 10 CFR Part 50 requirements and will
conti) be adequate for license renewal (10) Operating
Seri WSignifsRAT corroNon-rgkted pr &
ot been repo or the compojgfit.

N\

Same as for Pitting Corrosion and
Crevice Corrosion of Item E1.3.1 Body
and Bonnet.

Same as for Pitting Corrosion and Crevice Corrosion of
Item E1.3.1 Body and Bonnet.

- DElETE -

Yes, V‘a
Element 4
should be
further

evaluated

? Corr; of as ric A rroston mE]I, tuds ar No
Item E1.1.2 and N > ’
Same as for Boric Acid Corrosion of Same as jor Boric Acid Corrosion of Item E1.1.2 Studs and | No
Item E1.1.2 Studs and Nuts. Nuts.
3 VI E1-13 DRAFT - 12/06/88 -
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El. CAL AND CONTROL TEM (Pressurized Water Reactor)
S e and Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
El.4.1 |Low Pressure | Bodyand SS Exterior Crack Stress NRC IN 85-34.
Valves {Check. | Bonnet Surfaces: | Initiation Corrosion
" Control, ﬂ Emracl_dng
Hand, Motor
Operated,
Pressure
Control, and

Relief Valves}

ASME Section III,

Treated Fatigue 1989 Edition.
Borated Damage ANSI B31.1.
Water up to GSI-190.
100°C. :
Air, 2~ Loss. B Acid C GL
g eri orr
Chemically]
Treated
Borated
Water
El.6.2 |Low Pressure | Closure LAS, CS Air, Loss of Boric Acid | NRC GL 88-05.
Pump Bolting Leaking Material Corrosion
Chemically . KV%
Treated
Borated
Water
El.5.1 |High Pressure | Casing SS Chemically] Local Loss of | Pitting
Pump Treated Material Corrosi
Borated and
Water up to Co
340°C.
NRC GL §9-04.
NRC IN 84-18.
NRC IN 96-11.
Plant Technical
Speciﬁcat?gs./ ‘
/e
DRAFT - 12/06/99 VI El1-14



Y SYSTEMS
CHEMICAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor)

: Existing . Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluatl}u
Same as for Stress Corrosion Cracking | Same as for Stress Corrosion Cracking of Item E1.2.1 Pipe. | Yes. g\
of tem E1.2.1 Pipe, Fittings. and Fittings, and Flanges. Element 3,

T deleTe PER- D
ARl

L " 5
v ‘ A o
aiemTe been designed for Fatigue is a time-limit aging analysis {TLAA) to be Yes L
fatigue for a 40 y design life according to performed for the period of license renewal, check Code TLAA =9
the requirements of ANSI B31.1. limits for allowable cycles {less than 7000 cycles) of -7
ing )
A s
Y
Same as for Fatigue ofké as_for Fatigue of Items E 4 ing Yes '
E1.5.2 Casing and Closure Bolting. Closure Bolting. TLAA

_, ‘or Boric orrosion of, El.1.28 and | Ng: e

Same as for Boric Acid Corrosion of Same as for Boric Acid Corrosion of item E1.1.2 Studs and | No

Item E1.1.2 Studs and Nuts. Nuts.
e ‘b’yl ,/.-?z:::y’ /5ﬁﬁyyﬁv/xﬂ W //‘,‘; [sontiiiowin
o s P -, g 4
; e applicable AMP based on w_&%‘qm The program relies on preventive -l
guidelines given in EPRITR 102134, is | measures and ce testing 1o rpete-cffnll PRSI
implemented by the plant technical of pitting and crevice corrosion on the componephs vt

specifications and relies on minimizing (2) Preventive Actions: Monitoring and jpaftia g the | fmmbissys y
impurities by monitoring and borated water chemistry helps to o w
aintaining water chemistry effects of component degradai# by minimizing the
conditions. Inservice inspection is in impurities in the boratggA Ater. The preventive actions, ” a
conformance with ASME Section XI #] inadequate because of
{edition specified in 10 CFR 50.55a), #Tuction of impurities into the system due
Table IWD 2500-1, test and examination si¥able levels of contaminants in the borated
category D-B. and based on the testing & Parameters Monitored/ Inspec
requirements of 10 CFR 50.55a for A Effeat S OSTIoT By ccniendg
ASME Code Class 3 pumps and valves, | chemistry and by ISI to detect leakage and IST ip-ofa
and additional NRC staff guidelines of { component performance. Inspection-ré ement of
NRC Generic Letter 89-04, inservice ASME Section XI spec
testing performed in accordance with
ME Subsection IWP {or Operation
d Maintenance Code Subsection

VIl E1-15 DRAFT - 12/06/99
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v AUXILIARY SYSTEMS
El. CHEMICAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
El.6.1 |Low Pressure |Casing SS Chemically] Local Loss of | Pitt
Pump Treated Material Corrd e i s rugd
Borated and C mﬁ%
Water up to CorrosN l WSitssection
100°C. .
NRC GL 89-04
NRC IN 84-18.
NRCIN 96-11.
Plant Technical
Specifications.
I El—E
S0 Vil E1-16
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e

ging Management Program (AMP) Evaluation and Technical Basis Evaluation
ntinued from previous pagej (ORISR NPT ED [ T PO b A R iR e ol A58
ISTB) for pumps, or other approved Class 3 components. Based on the requirements of 10.27R
program In the plant specifications. 50.55a for ASME Code Class 1. 2. and 3 pumps 3a d¥alves

and additional guidelines of NRC Generic Le#€r (GL) 89-
04, IST is performed in accordance wit “ASME Subsection
WP (or OM Code Subsection ISTE}s2) Detection of Aging
Effects: High concentratiogs®impurities at locations
having stagnant flow cgutff cause pitting and crevice
corrosion under crpp€e conditions such as gasket
surfaces, and jg#ts. VT-2 examination required by ASME
Section Xjg#fable IWD 2500-1 will not detect
pittige®ind crevice corrosion. Therefore, an one time_
e ctipp-olredr gy R8N T BOTIC 210y Suscep ‘0"7'

\///g/»//

g

DI/ L LAY

locations should be undertaken to ensure that gigeficant
corrosion is not occurring. Based on piping# fSmponent
geometry and fluid flow conditions, 58 eptible locations
can be identified. Follow up actjgesS are based on the
inspection results and piga#itechnical specification.

(5) Monitoring and Tpe

fding: Sampling of chemistry
condition perforgeé periodically. The data provides

P

¥sults of the one time inspection should be

(Ckyr >

B L AT S
AP LB IR Sk 2 A DL ZFS

e RPN S22,

Corrective Actions: P
specifies the target values for chemistry paraa
borated water. If the specified values aggeRceeded.
corrective actions are initiated toyng the chemistry N
parameters back to normal I% Corrective actions of
the above one time inspe, are based on the results of
the inspection. (8 & & ation Process and
Administratipgepntrols: Site QA procedures. review and
approval geecesses, and administrative controls are
implepf@nted in accordance with requirements of

i

SRt
5'4\ e
Aryps e

A 22T 2 Y

The potential exist shtroduction of impurities into the
systmwn%m the borgted water (IN 84-18).
Same as for Stress Corrosion Crack% Same as forgStress Corrosion Crag
of Item E1.2.1 Pipe, Fittings, and jttl i
Flanges. i should be
further
evaluated

Vil E1-17 DRAFT - 12/06/99



v AUXILIARY SYSTEMS .
El. CHEMICAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor)
Structure and Reglon of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E1l.7.1 {Letdown Heat |Tube/Tube SS, CS Tube Side: | Cumulative | Fatigue ANSI B31.1.
thru Exchanger Sheet., Chemically] Fatigue
El.7.4 Studs and Treated Damage :
Nuts, Borated
Channel/ Water up to
Cover, 340°C;
Channel/ Shell Side:
Welds Chemicallyj]
Treated De-
J mineralize
d Water
E1.8.1 [ Regeneration |{Tube/Tube SS, CS Tube and | Cumulative | Fatigue ANSI B31.1.
thru Heat Sheet, Shell Side: | Fatigue
El.8.4 | Exchanger Studs and Chemically] Damage
Nuts, Treated
Channel/ Borated
Cover, Water up to
Channel/ 340°C.
Welds
El1.7.2 {Letdown Heat | Studsand LAS, CS Air, Loss of Boric Acid | NRC GL 88-05.
Exchanger Nuts Leaking Material Corrosion
Chemically]
Treated
Borated
Water
E1.8.2 | Regeneration |Studsand LAS, CS Air, Loss of Boric Acid | NRC GL 88-05.
Heat Nuts Leaking Material Corrosion
Exchanger Chemically]
Treated
Borated
Water
El.7.5 {Letdown Heat |Shell ISS Shell Side: | Local Loss of | Pitting Plant Technical
Exchanger Chemically] Material Corrosion | Specifications.
Treated De- and Crevice
mineralize Corrosion
d Water >
Tube Side:
Chemically
Treated
Borated
Water up to
340°C.
DRAFT - 12/06/99 VII E1-18




v AUXILIARY SYSTEMS

El. CHEMICAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor)
Existing Further
Aging Management Program {AMP) Evaluation and Technical Basis Evaluation

Components have been designed for Fatigue is a time-limit aging analysis (TLAA} to be Yes
fatigue for a 40 y design life according to performed for the period of license renewal, check Code TLAA
the requirements of ANSI B31.1. limits for allowable cycles (less than 7000 cycles} of

thermal stress range. )
Components have been designed for Fatigue is a time-limit aging analysis (TLAA) to be Yes
fatigue for a 40 y design life according to performed for the period of license renewal, check Code TLAA
the requirements of ANSI B31.1. limits for allowable cycles (less than 7000 cycles) of

thermal stress range.
Same as for Boric Acid Corrosion of . | Same as for Boric Acid Corrosion of Item E1.1.2 Studs and | No
Item E1.1.2 Studs and Nuts. Nuts.
Same as for Boric Acid Corrosion of No

Item E1.1.2 Studs and Nuts.

Nuts.

Same as _for Boric Acid Corroston of Item E1.1.2 Studs and

‘e

at the crevices that are not exposed to
the general flowstream or under

| stagnant flow conditions, such as at the
tubesheet-shell joint, and other crevices
in the shell side of heat exchanger
exposed to the chemically treated
demineralized water. The AMP,
implemented by plant technical
specifications, relies on minimizing
impurities by monitoring and
maintaining the demineralized water
chemistry conditions. Because the
diameter of piping is generally less than
4 inches, inservice inspection (ISI) of
ASME Section XI Table WD 2500-1. test
and examination category D-B for Class
3 pressure retaining components is

usuall e‘xcmpted.
sy WA

L7/ 57

maintaining the chemistry conditions of the
demineralized water for managing the effects of
corrosion and crevice corrosion on the inten
of the component. (2} Preventive Actions;
contains chemical parameter specifi ns, sampling
frequency. analysis and correctiyge#ttions. Monitoring
and maintaining the demin ed water chemistry
conditions will help to ize the rate and effects of
component degra
to manage th
corrosion,
gene

g

uncHon
€ program

cts of pitting corrosion and crevice

owstream or under stagnant flow conditions.
s at the tubesheet-s i

entrate Over Lae years. arameters

locations having stagnant flo
crevice corrosion unde
one-time inspecti
susceptible lo

d cause pitting and
ce conditions. Therefore, an
representative components and
ns should be undertaken to provide

-y

. The AMP, however, is inadequate

ch may occur at locations not exposed to the

Monitored/Inspected: Chemical parameters, as
tmpurities are monitored and controlle: tection of
Aging Effects: High concentration purities at

S

Cambimerowt s N
p—
MO N

Ny

(

=/

JEE

ArZ additio surance that significant corrosion is not =
ﬁ Z oce 2. This inspection can be visual if the heat
= anger is
> , ._//
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va AUXILIARY SYSTEMS
El. CHEMICAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor)
Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
E1.8.5 |Regeneration |Shell 5SS Shell and | Local Loss of | Pitting Plant Technical
Heat Tube Side: | Material Corrosion | Specifications.
Exchanger . Chemically] and Crevice;
Treated Corrosion
Borated
Water
EL1.0.1 |Basket Studs and LAS, CS Air, Loss of Boric Acid | NRC GL 88-05.
Strainer Nuts Leaking Material Corrosion
Chemically
Treated
Borated
Water
El Tank Studs and LAS, CS Alr, Loss of Boric Acid | NRC GL 88-05.
10.1 Nuts Leaking Material Corrosion :
Chemically]
Treated
Borated
Water
El. Tank Shell, SK Chemically] Local Loss of | Pitting IN 84-18.
10.2 Manway. Treated Material Corrosion | Plant Technical
thru Penetration/ Borated and Crevicel Specifications.
El. Nozzles Water up to Corrosion
10.4 340°C.
DRAFT - 12/06/99 VII E1-20




v AUXILIARY SYSTEMS

El CHEMICAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor)

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
continize A rem - Sr2 PIoNY RAJe) . . e
disassembled and may be covered by the plan
maintenance program. Ultrasonic thickness 2
measurements could also be used. Follow up apt#efis are
based on the inspection results and pla reehnical
specification. (5) Monitoring and Trgad mg. Sampling of
chemistry condition performs pg #fodically. The data
provides trending. The resulis %of the above one time
inspection should be ugpd’fo dictate the future inspection.
| (6) Acceptance Crigefia:: The chemistry monitoring
program provig & chemical parameter specification and
acceptabl #els. (7) Corrective Actions: Plant chemistry
contrglsffogram specifies the target values for chemistry
pgsfineter in the demmera.lized water. If the speciﬁed
bring the chermstry parametcrs back to normal leve >
Corrective actions of the above one time inspec prfare
based on the results of the inspection. (8 & 3 gdnfirmation
Process, and Administrative Controjgst e corrective
actions program, QA procedures, ¥ € review and approval
process, and administrative o8 trols are implemented in
accordance with Appepg@k’B to 10 CFR Part 50
requirements a _-;- -l continue to be adequate for license
renew-al (1 Q) De g Experience : Crevice corrosion and
pitting gaff occur at the crevices that are not exposed to the
gephta ﬂowstream or under stagnant flow conditions,
IZio2timls oo steh ..--.'u---.x.o—‘z-
the shell side of heat exchanger exposed to the che
treated demineralized water.
Same as for Pitting Corrosion and Same as for Pitting Corrosion and Crevice Corrosion of Yes,
Crevice Corrosion of Item E1.7.5 Shell. | Item E1.7.5 Shell. Elements 4
should be
further
evaluated
Same as for Boric Acid Corrosion of Same as for Boric Acid Corrosion of Item E1.1.2 Studs and | No
Item E1.1.2 Studs and Nuts. Nuts.
Same as for Boric Acid Corrosion of Same as for Boric Acid Corrosion of item E1.1.2 Studs and | No
Item E1.1.2 Studs and Nuts. Nuts
Same as for Pitting Corrosion and Same as for Pitting Corrosion and Crevice Corrosion of Yes,
Crevice Corrosion of Item E1.3.1 Body | ItemE1.3.1 Body and Bonnet. Element 4
and Bonnet. should be
further
evaluated
® o,
VIl Ei1-21 DRAFT - 12/06/99
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS

SECTION VIIE.1

The system design may preclude Fatigue as an aging mechanism.

System and components designed to exceed the requirements of

ASME or ANSI for Fatigue should not have this Aging Mechanism

and require no further review. (Other comments in this section may

apply to Fatigue when it is not precluded by design)

Fatigue is listed as an Aging Mechanism for High Pressure

Components. The 'Existing AMP' entry states that components

have been designed for fatigue for a 40 year design life in

accordance with ANSI 31.1. This is simply not a true statement for
several reasons. The portions of the CVCS that are subject to

Fatigue are those portions that are connected to the RCS. This part
of the system was designed in accordance with ANSI B31.7.

event, there is no aspect of ANSI 31.1 that considers design life in

years. If a stress range reduction factor of 1.0 is used in the design
analysis, it will have been assumed that the components in question
will experience less than 7,000 thermal cycles. There is no explicit

correlation to a time period in this evaluation. Also, simply

identifying Fatigue as a TLAA does not identify an AMP per se.

No information is provided, for example, relevant to Fatigue

Monitoring Programs that calculate Cumulative Usage Factors

based on partial cycles. This entry provides no useful information
to prospective applicants and in fact contains misleading and

incorrect statements.

For the BAC entry, the 'Evaluation and Technical Basis' element

(3) indicates that “One or more studs are removed and cxamined for
evidence of boric acid corrosion”. This seems overly prescriptive

and may only be necessary in extreme cases. Change “are” to “may
be”. Replace program with AMA titled ‘Boric Acid Corrosion

Program’ in lieu of the existing listed program.
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS

SECTION VIIE.1

Fatigue is listed as an Aging Mechanism for the CVCow

Pressurc Piping,
Pressure Pump.

Low Pressure Valves and Bolting and High
These components are not subjected to high

gue; this Aging
1S position was

lemperatures or thermal cycles that could cause Fati
Mechanism should not be listed for these items. Th

accepted in the CCNPP SER.

Fatigue is listed as an Aging Mechanism for Low Pressure
Components. The comment above for High Pressure Com

relating to the time

ponents

-related design life in the statement in the

argument that Class 2 and 3 piping Fatigue was not a TLAA based

on a similar argument: There is no aspect of ANSI 31.1 that
considers design life in years. If a stress range reduction factor of

1.0 is used in the design analysis, it will have been assumed that the

components in question will experience less than 7,000 thermal
cycles. There is no explicit correlation to a time period in this

evaluation, so the TLAA criterion of applying to the 40

life cannot be met. The NRC considered the evaluatio

'"Existing AMP' entry applics here also. Also, CCNPP made the
by BGE to demonstrate that F

-year service
n performed

atigue was not Plausible for Class 2

and 3 piping constituted the TLAA evaluation under 54.21(c)(1)().
'Evaluation and Technical Basis' for corrosion of Stainless Steel

should credit only the chemistry control program in Borated water

systems with well controlled chemistry parameters. This would

Justify a ‘'no’ in the Further Evaluation section. 'One time

‘Chemistry

inspections' should not be required. Refer to AMA titled
Program (Primary)’ in lieu of the existing listed program.

Low Pressure Piping Stress Corrosion Cracking identifies the
Environment as External with Heat Tracing and internal with

treated water. The Region of Interest is identified as Low Pressure
Piping up to 100°C. The use of adhesives with halogens would

appear to be a 'Degradation induced by human activities'

Lic

(Generic

0013) and not a real Aging concern.

1 Issue # 98

ensing Rencwa

ation column,

be any action in the Further Evalu

There should not
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS

SECTION VIIE.1

More correctly this item should be deleted as design and material
controls consistent with Reg. Guide 1.43 preclude cracking.
SCC is listed as an Aging Mechanism for Low Pressure

Components. (This item has been previously commented on. If the
this Aging Mechanism is not deleted them this comment applies.)

provided the aqucous environment necessary for initiation of SCC,

and the level of any impurities in the CVCS fluid was not a

plant chemistry program should not be listed as an AMP in this case
contributing factor.

The instance of SCC at CCNPP from which this entry derives was a
plant-specific, one time only event. It is not apparent how this
'AMP’ (the replacement of the heat trace cement) will provide any
uscful information to other prospective applicants. In addition, the
because the condition of the process fluid has no bearing on the
conditions required for external SCC. Leaking process fluid

Low Pressure Valves Stress Corrosion Cracking identifies the
Environment as External with Heat Tracing and internal with

treated water. The Region of Interest is identified as Low Pressure
Valves up to 100°C. The use of adhesives with halogens would

Licensing Renewal Issue # 98-0013) and not a real Aging concern.
There should not be any action in the Further Evaluation column.
More correctly this item should be deleted as design and material

appear to be a 'Degradation induced by human activities' (Generic
controls consistent with Reg. Guide 1.43 preclude cracking.
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS

SECTION VIIE.1

Rosaisrr

b
3453575525575

The 'Environment’ for High Pressure Pump list temperatures up to

340°C. The 'Environment' for Low Pressure Pump is listed to
100°C. The High Pressure Pumps are not subjected to high

temperatures during normal operations or even during Post-accident
conditions. The Low Pressure Pumps do see higher temperatures

but not above 200°C. Revise these two 'Environment’ entries to

match their application.

Crevice Corrosion/Pitting is listed as an Aging Mechanism for the
High Pressure Pump. ISI/IST is listed as an 'Existing AMP' but

the 'Evaluation and Technical B

' section appears to indicate

asis

that ISI/IST (in the guise of VT-2 exams) is not adequate to

discover Crevice Corrosion/Pitting. A one-time inspection is

indicated instcad, which in essence makes this entry the same as all

the other Crevice Corrosion/Pitting entries in this section, Sir

o

ISI/IST is not actually to be credited, it should not be listed.

Additionally the 'AMP' column lists the Secondary Chemistry

program 102134 instead of the Primary program 105714. Refer to
AMA titled ‘Chemistry Program (Primary)' in lieu of the existing

listed program.
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E2. Standby Liquid Control System (Boiling Water Reactor)

E2.1

E2.2

E2.3

E2.4

E2.5

E2.6

E2.7

E2.8

E2.9

E2.10

Piping

Solution Storage Tank
Solution Storage Tank Heaters
Pump Suction Valves

Injection Pumps

Relief Valves

Injection Valves

Containment Isolation Valves
Injection Sparger

Pump Suction Valves

VII E2-1

DRAFT - 12/06/99
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E2. Standby Liquid Control System (Boiling Water Reactor)
System, Structures, and Components

The system, structures, and components included in this table comprise the standby liquid
control system, which serves as a backup reactivity control system in all boiling water
reactors (BWRs) in the U.S. The major components of this system are the piping, solution
storage tank, solution storage tank heaters, pump suction valves, injection pumps, relief
valves, injection valves, containment isolation valves, injection sparger, and pump suction
valves. All of these components operate in contact with a Na pentaborate solution and are
fabricated of austenitic stainless steel. Based on U.S. Nuclear Regulatory Commission
Regulatory Guide 1.26, "Quality Group Classifications and Standards for Water-, Steam-, and
Radioactive-Waste-Containing Components of Nuclear Power Plants,” all components in the
standby liquid control system are classified as Group B Quality Standards.

Pumps and valves are considered to be active components; seats, discs, and other valve and
pump internals should be covered by the plant maintenance program.

System Interfaces
The system that interfaces with the standby liquid control system is the BWR reactor

pressure vessel (Table IV.Al). If used, the standby liquid control system would inject sodium
pentaborate solution into the pressure vessel near the bottom of the reactor core.

VII E2-3 DRAFT - 12/06/99



v

AUXILIARY SYSTEMS
E2. STANDBY LIQUID CONTROL SYSTEM (Boiling Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E2.1 Piping ID surfaces Stainless Sodium Crack Stress ASME Section XI,
Steel pentaborat{ Initiation Corrosion | 1989 Edition.
e solution |and Growth |Cracking | Regulatory Guide
at 70-90°C (SCC) 1.44.
(=5000 NUREG/CR-6001,
ppm B} Plant Technical
Specifications
E2.2 Solution ID surfaces Stainless Sodium Crack Stress ASME Section X,
Storage Tank Steel " | pentaborat| Initiation Corrosion | 1989 Edition.
e solution |and Growth {Cracking | Regulatory Guide
at 70- (SCC) 1.44.
150°C NUREG/CR-6001
(=1100
ppm B}
DRAFT - 12/06/99 Vil E2-4



AUXILIARY SYSTEMS

E2. STANDBY LIQUID CONTROL SYSTEM (Boiling Water Reactor)

; Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

&

;" [Guldelines of Regulatory Guide (RG) 1.44 [{1} Scope of Program

L

# | to avoid sensitization of stainless steels | measures to mitigate SCC of SS components. and Inseryt A
/ (SSs) and inservice inspection in inspection (IS]) to monitor the effects of SCC on the s \ g\f
i conformance with ASME Section X1 intended function of piping and fittings and copza®Cted N
“ (edition specifled in 10 CFR 50.55a), lines. (2) Preventive Actions: Selection of geiterial in
¢ Subsection IWC, Table IWC 2500-1, compliance with the requirements of ';---/ atory Guide
examination category C-F-1 for (RG) 1.44 prevent or mitigate SCC, 50, control of

pressure retaining welds in austenitic halogens, oxygen. and other jg Flrities in the water in
stainless steel and high alloy piping. accordance with Plant Te¢finical Specifications to

=,
%

Y Z

Water chemistry controls in accordance | mitigate the potentigs gr SCC. {3) Parameters
with Plant Technical Specifications.

1305 of impurities in the water to reduce the
‘or stress corrosion eracking at the weld heat-

S
2

b
/7

g
z
25

R oections are required for Class 2 piping welds.
Requirements for training and qualification of persgmfie
and performance demonstration for procedures 3@
equipment is in conformance with Appendices®V
of ASME Section XI, or any other formal4ffogram
approved by the NRC. (4] Detection gféig ing Effects:
Degradation of the piping due {p#CC can not occur without
crack initiation. ASME Seetton XI inspection requires
examination of only thgs¥elds and weld regions, and the
potential of crackige®f susceptible SS components and
cladding remojgfrom welds is not addressed. However, no
2 9#Gciated with Na pentaborate solutions, either
in puclear plants

f
5
%
8
%
g
F
ZNZZEVT L7HY

22227

vy L7 O/

SV
=457
T2 L7707 =

provides timely detection of cracks. (6) Accepigfite

Criteria: Any IGSCC degradation is evajy#ed in

accordance with IWC-3100 by com, 1SI results with \
the acceptance standards of TWJ . (7] Corrective

Actions: Repair and replge€ment are in conformance with

IWA-4000 and IWC_3#33, and reexamination in N

<

accordance with&quirements of IWA-2200. (8 & 9)
Confirmagidf Process and Administrative Controls: Site
QA prpeflures, review and approval processes, and
#fistrative controls are implemented in accordance
M eqiirements of Appen )
will continue to be adequate for the period of lice
renewal. (10} Operating Experience: No oc es of
stress corrosion cracking in piping and T components
in standby liquid control systems ever been reported
(NUREG/CR-6001}. Cracki been seen infrequently
in fuel storage pool sys in contact with boric acid
solutions, and the cause has been unacceptable
levels of con ts in the boric acid. However, these
solutio not directly comparable to Na pentaborate
solu because of the higher pH (near neutralj and
byffered characteristics g{ the latter.

Same as effects of Stress Corrosiot, Same ects of Stress CorrgsionCracking of Internal
Cracking of Intemnal Swifaces on Ite\ Surfgo#s on'¥gm E2.1: Pipin _ g
E2.1: Piping. :

Y
L LY

%
4

U 2L
T2z

2)
J‘/f’/ﬁ '

& a
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v AUXILIARY SYSTEMS
E2. STANDBY LIQUID CONTROL SYSTEM (Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E2.3 Solution Surfaces in Stainless Sodium Crack Stress ASME Section XI,
Storage Tank |contact with [Steel pentaborat | Initiation Corrosion | 1989 Edition.
Heaters Na e solution |and Growth |Cracking Regulatory Guide
pentaborate at 70-90°C (SCCr 1.44.
solution (=1100 NUREG/CR-6001
ppm B)
E2.4 Pump Suction | Surfaces in Stainless Sodium Crack Stress ASME Section XI,
Valves contact with  [Steel pentaborat | Initiation Corrosion | 1889 Edition.
Na e solution |[and Growth |Cracking Regulatory Guide
pentaborate | at 70-90°C (SCO) 1.44. ‘
solution (=1100 NUREG/CR-6001
ppm B)
E2.5 Injection Surfaces in Stainless Sodium Crack Stress ASME Section XI,
Pumps contact with [Steel pentaborat| Initiation Corrosion | 1989 Edition.
Na e solution | and Growth |Cracking | Regulatory Guide
pentaborate at 70-90°C (SCC) 1.44.
solution (=1100 NUREG/CR-6001
: ppm B)
E2.6 | Relief Valves |Surfacesin  [Stainless Sodium Crack Stress ASME Section XI,
contact with  [Steel pentaborat | Initiation Corrosion | 1989 Edition.
Na e solution |and Growth |Cracking | Regulatory Guide
pentaborate at 70-90°C (SCC) 1.44.
solution {=1100 NUREG/CR-6001
ppm B)
E2.7 Injection Surfaces in Stainless Sodium Crack Stress ASME Section X,
Valves contact with {Steel pentaborat | Initiation Corrosion | 1989 Edition.
Na e solution |and Growth |{Cracking | Regulatory Guide
pentaborate at 70-90°C {SCC) 1.44.
solution (=1100 NUREG/CR-6001
ppm B)
E2.8 Containment | Surfaces in Stainless Sodium Crack Stress ASME Section X1,
Isolation contact with {Steel pentaborat | Initiation Corrosion | 1989 Edition.
Valves Na e solution |and Growth |Cracking | Regulatory Guide
pentaborate at 70-90°C (SCC) 1.44.
solution (=1100 : NUREG/CR-6001
ppm B) .
E2.9 Injection Surfaces in Stainless Sodium Crack Stress ASME Section X1,
Sparger contact with  [Steel pentaborat | Initiation Corrosion | 1989 Edition.
Na e solution |and Growth |Cracking | Regulatory Guide
pentaborate at 70-90°C (SCC) 1.44.
solution (=1100 NUREG/CR-6001
ppm B
E2.10 | Pump Suction | Surfaces in Stainless Sodium Crack Stress ASME Section XI,
Valves contact with  {Steel pentaborat | Initiation Corrosion | 1989 Edition.
Na e solution |and Growth |Cracking | Regulatory Guide
pentaborate at 70-90°C (SCC) 1.44.
solution (=1100 NUREG/CR-6001
ppm B} :
DRAFT - 12/06/99 VIl E2-6
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v AUXILIARY SYSTEMS

E2. STANDBY LIQUID CONTROL SYSTEM (Boiling Water Reactor}

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

Same as effects of Stress Corrosion Same as effects of Stress Corrosion Cracking of intemmal | No
Cracking of Internal Surfaces on Item | Surfaces on Item E2.1: Piping.
E2.1: Piping.
Same as effects of Stress Comosion Same as effects of Stress Corrosion Crackmg of Intemal {No
Cracking of Intemal Surfaces on Item | Surfaces on Item E2.1: Piping.
E2.1: Piping.
Same as effects of Stress Corrosion Same as effects of Stress Corrosion Cracking of Intemal | No
Cracking of Internal Surfaces on Item | Surfaces on Item E2.1: Piping.
E2.1: Piping.
Same as effects of Stress Corrosion Same as effects of Stress Corrosion Cracking of Internal | No
Cracking of Intermal Surfaces on Item | Surfaces on Item E2.1: Piping.
E2.1: Piping.
Same as effects of Stress Corrosion Same as effects of Stress Corrosion Cracking of Intermal | No
Cracking of Internal Surfaces on Item | Surfaces on Item E2.1: Piping.
E2.1: Piping.
Same as effects of Stress Corrosion Same as effects of Stress Corrosion Cracking of Intemal |No
Cracking of Internal Surfaces on Item | Surfaces on Item E2.1: Piping.
E2.1: Piping.
Same as effects of Stress Corrosion Same as effects of Stress Corrosion Cracking of Intemal | No
Cracking of Intemmal Surfaces on Item | Surfaces on Item E2.1: Piping.
E2.1: Piping.

Same as effects of Stress Corrosion Cracking of Intemal | No

Same as effects of Stress Corrosion
Cracking of Intemal Surfaces on ltemn

E2.1: Piping.

Surfaces on Item E2.1: Piping.

VIl E2-7
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS

SECTION VIIE.2
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The concentrations of sodium pentaborate will vary in

different BWRs.

Element 2 - Preventive Actions: Every plant may not

the “water”,

itor impurities in

have Tech Specs to mon
What is the “water”?

VIl E2-4
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E3. Reactor Water Cleanup System

E3.1

E3.2

E3.4

E3.5

E3.6

Piping

E3.1.1 Pipe and Fittings (beyond isolation valves)
Recirculation Pump

E3.2.1 Bowl/Casing

E3.2.2 Cover.

E3.2.3 Seal Flange

E3.2.4 Closure Bolting

Valves (Quality Group A)

E3.3.1 Body

E3.3.2 Bonnet

E3.3.3 Seal Flange

E3.3.4 Closure Bolting
Regenerative Heat Exchanger
E3.4.1 Tubing

E3.4.2 Shell

Non-Regenerative Heat Exchanger
E3.5.1 Tubing

E3.5.2 Shell
Filter/Demineralizer

E3.6.1 Internals

VII E3-1

A

DRAFT - 12/06/99



DRAFT - 12/06/%s VIl E3-2

z



E3. Reactor Water Cleanup System
System, Structures, and Components

The system, structures, and components included in this table comprise the reactor water
cleanup system, which provides for cleanup and particulate removal from the recirculating
cooling water in all boiling water reactors (BWRs) in the US. Portion of the reactor water
cleanup system, extending from the coolant recirculation system up to the second isolation
valve outside the containment, forms the primary pressure boundary, and is classified as

oup A Quahty Standards. e remainder of the system can be isolated from the reactor
the balance of

system is reviewed in Table V C.

Pumps and valves are considered to be active components and pump internals, and seats,
discs, and other valve items should be covered by the plant maintenance program.

System Interfaces

The systems that interface with the BWR reactor water cleanup system include the reactor
coolant pressure boundary (Table IV C1) and the closed .cycle cooling water system (Table
VII C2).
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AUXILIARY SYSTEMS

E3. REACTOR WATER CLEANUP SYSTEM

DRAFT - 12/06/99

OELETE

VIl E3-4

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E3.1.1 |Piping Piping and SS, Types Oxygenated| Crack SCC, ,
Fittings 304, 316, Water up to | Initiation IGSCC
{(beyond or 316NG 288°C and Growth CT.
second - WETEXEST S
isolation Plant Technical
valve) Specifications
E3.1.1 |Piping Piping and SS, Types Oxygenated! Cumnulative |Fatigue ANSI B31.1.
Fittings 304, 316, Water up to | Fatigue
(beyond or 316NG 288°C Damage
second
isolatio, = P
e y '
2.1, | R&¥&tor Water | Bowl/Casing, "[Cast xygenatedi Loss of Thermal |-
E3.2.2 | Cleanup Pump | Cover Austenitic | Water up to| Fracture Embrittle-
% Stainless | 288°C Toughness | ment
-Steel (CASS)
ISA351 CF-8
or CF-8M

vie3-




AUXILIARY SYSTEMS )
E3. REACTOR WATER CLEANUP SYSTEM

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

For piping >4-in. or greater in diameter

and operating at temperature >200°F,
the program delineated in NUREG-0313, | stainless steel (SS) piping 4 in. or larger in diameter, and
Rev. 2 and implemented through NRC
Generic letter (GL)

88-01 and its Supplement 1 is
applicable. Other piping as well as
inspection requirements for all piping
is governed by Plant Technical
Specifications.

(1) Scope of Program: The program is focused on managing
the effects of IGSCC on the intended function of austenitic

reactor vessel attachments and appurtenances: NUREG-
0313 and GL 88-01, respectively, describe the technical
basis and staff guidance regarding the problem of IGSCC in
BWRs. However, smaller diameter piping is exempt.

(2) Preventive Actions: Mitigation of IGSCC is by selection
of material considered resistant to sensitization and
IGSCC, e.g., low-carbon grades of austenitic SSs and weld

1 metal, with a maximum carbon of 0.035% and minimum
7.5% ferrite in weld metal, and by special processing such
‘as solution heat treatment, heat sink welding, and
induction heating or mechanical stress improvement (SI).
Furthermore, hydrogen water chemistry and stringent
control of conductivity is used to inhibit IGSCC.

{3) Parameters Monitored/ Inspected: Governed by plant-
specific aging management program. (4) Detection of
Aging Effects: Governed by plant-specific aging
management program. (5) Monitoring and Trending:
Governed by plant-specific aging management program.
{6) Acceptance Criteria: Governed by plant-specific aging
management program. {7) Corrective Actions: Governed
by plant-specific aging management program.. (8 & 9)
Confirmation Process and Administrative Controls: Site
QA procedures, review and approval processes, and
administrative controls are implemented in accordance
with requirements of Appendix B to 10 CFR Part 50 and
will continue to be adequate for the period of license
renewal. {10) Operating Experience: IGSCC has occurred in
small- and large-diameter BWR piping made of austenitic
SSs or nickel alloys. The comprehensive AMP outlined in
NUREG-0313 and GL 88-01 is based on substantial effort in
research and development, and industry
recommendations developed in response to NRC
communications. The program addresses improvements
in the three elements that cause IGSCC, e.g., a susceptible
(sensitized) material, significant tensile stress, and an

of ensuring structural integrity of austenitic stainless
TR ANP AW AW AW 4

Components have been designed for

fatigue for a 40 y design life according to | performed for the period of license renewal; check Codel
the requirements of ANSI B31.1.

Fatigh a tE-limited aging analysis (TLAA) to be
limits for allowable cycles (less than 7000 cycles) of
thermal stress range. = ¥

s

Yes.
Elements 3
through 7
should be
further
evaluated

aggressive environment, and has provided effective means |

S P 5 /,,/‘ ”/v ":
lant-spe C aging management Plant-specific aging management program is to be Yes
program. evaluated. no AMP

v/ €3- 5
B ”,
Y P p & 4 -
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Vo AUXILIARY SYSTEMS
E3. REACTOR WATER CLEANUP SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E3.2.1. | Reactor Water | Bowl/Casing, CASS Oxygenated| Crack SCC, NUREG-0313,
E3.2.2 | Cleanup Pump | Cover Water up to | Initiation IGSCC Rev. 2.
288°C and Growth NRC GL 88-01.

/

>

NRC GL 88-01,S 1.

A V2

/!

Reactor Water | Bowl/Casing, [CASS, Oxygenated| Cumulative | Fatigue ASME Section Il
Cleanup Pump | Cover, ISS Water up to | Fatigue 1989 Editon.
Seal F. 5 288°C Damage GSI-190.
> =8
OR(E V&L
Reacior WALE oSy IR A A5 Q e RREGIR3IF
o *$¢..d' :‘, e » ;,: ’ '“ il PR p-5W50.
ILow-AlNg Oxygenat® : NRC GL 91-17.
Steel Water [EB 82-02.
3 HSLAS); : 1T NRC Bull 89-02.
Stainless /// éﬁ— NRC IN 90-68 S1.
Steel ( ~4 ASME Section XL
=7 1989 Edition.

DRAFT - 12/06/99
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vil AUXILIARY SYSTEMS

E3. REACTOR WATER CLEANUP SYSTEM

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

Guidelines of NUREG-0313, Rev. 2 and
NRC Generic letter (GL) 88-01 and its
Supplement 1. Inspection requirements
are governed by plant-specific aging
management programs.

(1) Scope of Program: The program includes preventive
measures to mitigate stress corrosion cracking (SCC) and
inservice inspection (IS} to monitor the effects of SCC on
intended function of the pump. NUREG-0313 and GL 88-
01, respectively. describe the technical basis and staff
guidance regarding the problem of IGSCC in BWRs.

{2} Preventive Actions: Mitigation of IGSCC is by selection
of material considered resistant to sensitization and
IGSCC, e.g., low-carbon grades of cast SSs and weld metal,
with a2 maximum carbon of 0.035% and minimum 7.5%

| ferrite. Also, hydrogen water chemistry and stringent

control of conductivity is used to inhibit IGSCC. However,
high-carbon grades of cast SS, e.g., CF-8 and CF-8M may
be susceptible to SCC. (3] Parameters
Monitored/Inspected: Governed by plant-specific aging
management program. {4} Detection of Aging Effects:
Governed by plant-specific aging management program.
(5} Monitoring and Trending: Governed by plant-specific
aging management program. (6} Acceptance Criteria:
Governed by plant-specific aging management program.
{7) Corrective Actions: Governed by plant-specific aging
management program. (8 & 9) Confirmation Process and
Administrative Controls: Site QA procedures, review and
approval processes, and administrative controls are
implemented in accordance with requirements of
Appendix B to 10 CFR Part 50 and will continue to be
adequate for the period of license renewal. (10} Operating
Ex e: The comprehensive AMP outlined in NUREG-

0313 and GL 88-01 is based on substantial effort in
research and development, and industry
recommendations developed in response to NRC
communications. The program addresses improvements
in all elements that cause IGSCC, e.g., susceptible
(sensitized) material, sxgniﬂcant tensﬂe stress. and an

Yes,
Elements 3
through 7
should be
further
evaluated

Componients haveWee
evaluated for fatigue for a 40 y design
life, according to the requirements of

ASME Section III {edition specified in
10 CFR 50.55a) or other evaluations
based gn cumulative gsage factor (CUF).

Fatigue is a time-limited aging analysis (TLAA) to be
performed for the period of license renewal, and Generic
Safety Issue (GSI)-190 is to be addressed.

Dcf

Regel s dau comp ive
'-“. g N2 2 & \ o ea

:
I
:ﬂj

i

REG-13¥§ on resolu W% of Generid
Safety Issue 29 and implemented
through NRC Generic Letter 91-17;
additional details on bolting integrity
outlined in EPRI NP-5769; and inservice
inspection in conformance with ASME
Section XI (edition specified in 10 CFR
50.55a),

( O ipe d Pridg? "m@

,.’-_ ) 9 117p / atplan ci.ﬁc
comprehe e bol integrity pro¥ams have been
implemented to ensure bolting reliability. The NRC staff
recommendations and guidelines for a comprehensive
bolting integrity program is delineated in NUREG-1339,
and the industry's technical basis for the program is

Yes
TLAA

AN

o

cutlined in EPRI NP-5769. (2} Ppeventive Actions:
Selection of bolting material m

\\

=

R

Vil E3-7
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v AUXILIARY SYSTEMS
E3. REACTOR WATER CLEANUP SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
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AUXILIARY SYS'

E3. REACTOR WATER CLEANUP SYSTEM

Existing
Aging Management Program (AMP}

Evaluation and Technical Basis

Fu
Ev,

ation

{continued from previous page)
Subsection [WB, Table IWB 2500-1,
examination categories B-G-1 or B-G-2
for pressure retaining bolting, and
testing category B-P for system leakage.

€4

(continued from previous page)

and the use of lubricants and sealants in accordance with
guidelines of EPRI NP-5769 and additional requirements
of NUREG 1339, prevent or mitigate degradatien and
failure of all safety-related closure bolting. The use of A
286 SS for pump internal bolting is not recommended if
torqued to a stress in excess of 100 ksi (IN 90-68 S1). Also,
hardness of internal preload Type, 8S and 17-4 PH
89-02). -

The AMP monitors

f coolant leakage, and by

of cracks by inservice inspection (ISI).
f ASME Section XI, Table IWB
gory B- for bolting greater

olfgetric examination of

to M om of the flange

visual VT- tion O ces of nuts,

washers, bughings.’ 1 in. annular
surface ﬂ'\)gi.u—mun i %gz ¥ Examination
category _Afor boltinglp in. @@ smaller specifies only
visual VT-1 i xn rfaces of bolts, studs, and
nuts. However, § e most failures have occurred in
fasteners 2 inNgX sMhaller, based on IE Bulletin 82-02,
enhanced inspection and improved techniques are
recommended. These examinations are limited to
components selected for inspection under examination
category B-M-2, B-L-2, or B-J, and may be performed in
place under tension, when connection is disassembled, or
when bolting is removed. Requirements for training and
qualification of personnel and performance
demonstration for procedures and equipment is in
conformance with Appendices VII and VIII of ASME
Section XI, and additional requirements of EPRI NP-5769.
Inspection requirements of ASME Section XI testing
category B-P specify visual VT-2 (IWA-5240) examination
of all pressure retaining components extending to and
including the second closed valve at the boundary
extremity, during system leakage test (TWB-5221) and
system hydrostatic test (IWB-5222). (4) Detection of Aging
Effects: Degradation of the closure bolting can not occur
without crack initiation. Also, loss of prestress or
attrition of the closure bolting would result in leakage.
The extent and schedule of inspection assure detection of
aging degradation before the loss of intended function of
closure bolting. (5) Monitoring and Trending: Inspection
schedule of ASME Section XI are effective and adequate for
timely detection of cracks and leakage. Inspection
schedule in accordance with [WB-2400 requires inspection
of all bolts, studs, nuts, bushing, and flange surfaces every
Oy. System leakage test is conducted prior to plant

\
)
i
)
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v AUXILIARY SYSTEMS
E3. REACTOR WATER CLEANUP SYSTEM
Structure and Reglon of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References

Recirculation | Closure HSLAS Alir, Loss of Stress NUREG-133¢.
Pump Bolting o Leaking Preload Relaxation { EPRI NP-5769.
Oy ge NRC GL 91-17.
; Vi IEB 82-02.
Recirculation | Closure SLA PRir, Cumulative | Fatigue ASME Section 1I1, |
Pump Bolting e Fatigue 1989 Edition.
v I O g Damage ANSI B31.1.
Water GSI-190.
Valves Valve Bbdy CAS Oxygenated| Loss O Thermal V-
(Quality Group Water up to | Fracture Embrittle-
D) 288°C Toughness | ment
Valves Valve Body, ASS, Oxygenated| Crack SCC, IGSCC| NUREG-0313,
(Quality Group | Bonnet S o Water up to ] Initiation - 2.
D) GL 88-01.
0 / ‘ 88-01, S1.
Valves Valve Body. ulative | Fatigue ASME Section 111,
(Quality Group | Bonnet, ABSY ater up to | Fatigue 1989 Edition.
D} Seal Flange SS 288°C Damage GSI-180.
g ’ ',/
e o 4 2
& A
DRAFT - 12/06/99 VII E3-10
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v AUXILIARY SYSTEMS

E3. REACTOR WATER CLEANUP SYSTEM

Existing
Aging Management Program (AMP)

Evaluatiorx and Technical Basis

Further
Evaluation

startup following each refueling outage and hydr oo
test is conducted at or near the cnd of each_jpee

comparing ISI results wx W £f
IWB-3400 and #% and 3517. Any relevant

hydro Lot ests are compared with the acceptance
& ds of IWB-3522 ‘(7) Correctwe Actwns. cha.ir and

¢cem
guidelines and recommcndations of EPRI NP-576 SO 9)
Confirmation Process and 4 i ---,,- @oRtrols: Site
QA procedures, review and approv processes, and
administrative controls are jgapt€mented in accordance
with requirements of App Flix B to 10 CFR Part 50 and

will continue tQJae”&d equatc for the period of license

» havebee Leporied oo, bolis-aRd-metia ke
..o ’ Become degraded because of boric ad sty 'or
,SCCinPWRs Howevcr,forbothB Rs and™™WRs, the

LY gmte -prograps deveiopcda dimplementcdin
accoryg ey nts pide in IAGPONSE JoNRE-
commulg

means Qi fsuring bolting reliability.

0'.7.

renewal ofOpera g Experience: S1gniﬁcznt number of

bolting&ents havcp oyplie dcﬁ'cctive

Same as the effect of wear on Item E3.2:
Closure Bolting for Recirculation Pump. | Recirculation &
-5

ame as the e_ﬁ'ect of wear on Item E3.2: Closure Bolting for

Components have been designed or

evaluated for fatigue for a 40y design
life, according to the requirements of
ASME Section I (edition specified in

! @ A

Fat.igu limitedfbging analysis (TLAA] to be :
il icense renewal, and Generic
190 W be addressed.

10 CFR 50 55a)" Subsection NB or ANSI

2T 4P -speciﬁc aging management

Fprogram.

311 o aluatiopfbascy on y

Plant-speciﬁc aging marn? g it nt progra¥ e to be
evaluated.

Yes
TLAA

/”.J
noAMP

Same as the effect of crack initiation

and cover for recirculation pump.

> and growth on Item E3.2: bowl, casing,

Vit €D

Same as the e_ﬁ'ect of crack initiation and growth on Item
D3.2: bo r for reactor water cleanup

Yes.
Elements 3
through 7
should be
further
evaluated

Components have been designed or
evaluated for fatigue for a 40 y design
life, according to the requirements of
ASME Section Il {edition specified in
10 CFR 50.55a) or other evaluations

\_ | bgsed on cumulative usage factor (CUF).

Fatigue is a time-limited aging analysis (TLAA) to be
performed for the period of license renewal, and Generic
Safety Issue {GSI}-190 is to be addressed.

Yes
TLAA

W\

Pg
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Structure and Region of Aging
Component Interest Effect References
Valves Closure Loss of NUREG-1338.
(Quality Bolting Preload EPRI NP-5769.
Group D) NRC GL 91-17.
IEB 82-02.
NRC Bull 88-02.
NRC IN 90-68 S1.
ASME Section X1,
A%eﬁ 1989 Edition.
Valves Closure § S Cumulative ASME Section III,
(Quality Bolting Fatigue 1989 Edition.
Group D) ge ANSI B31.1.
C &rp g GSI-190.
Regenerative | Tubing Crack NRC GL 8-01.
Heat Initi NRC GL 88-01, S1.
Exchanger wand
Regenerative | Tubing Cumulative ASME Section III,
Heat Fatigue 1989 Edition.
Exchanger Damage ANSI B31.1.
GSI-190.
Regenerative | Shell HSLAS with Crack NUREG-0313,
Heat SS Cladding Initiation
Exchanger and Growth

DRAFT - 12/06/99




Vil/ AUXILIARY SYSTEMS
/ E3.  REACTOR WATER

. Existing
anagement Program (AMP)

Further

Same as

Recirculation Pump.

. f %mponents have been designed or
7

inspection governed by plant-specific
aging management program.

7

A

. | implemented in accordance with requirements of

of material considered resistant to sensitization and
IGSCC. e.g., low-carbon grades of austenitic SSs and weld
metal, with a maximum carbon of 0.035% and minimum
7.5% ferrite in weld metal. Furthermore, hydrogen water
chemistry and stringent control of conductivity is used to
inhibit IGSCC. (3) Parameters Monitored/ Inspected:
Governed by plant-specific aging management program.
(4] Detection of Aging Effects: Governed by plant-specific
aging management program. (5} Monitoring and
Trending: Governed by plant-specific aging management
program. (6) Acceptance Criteria: Governed by plant-
specific aging management program. {7} Corrective
Actions: Governed by plant-specific aging management
program.. (8 & 9) Confirmation Process and
‘Administrative Controls: Site QA procedures, review and
| approval processes, and administrative controls are

'Appendix B to 10 CFR Part 50 and will continue to be
adequate for the period of license renegal.

1

Al

Vil E3-13

Evaluation and Technical Basis Evaluation
the effect of stress relaxation Same as the effect of wear on Item C1.2.4 Closure Bolting | No
on Item E3.2 Closure Bolting for for Recirculation Pump.
Components have been designed or Fatigue is a time-limited aging analysis (TLAA} to be Yes
%uated for fatigue for a 40 y design | performed for the period of license renewal, and Generic | TLAA
; lfe. according to the requirements of Safety Issue (GSD-190 is to be addressed.
ASME Section III (edition specified in
10 CFR 50.55a), Subsection NB, or ANSI
B31.1, or other evaluations based on
cumulative usage factor (CUF).
Same as the effect of stress corrosion Yes.
cracking on Item E3.1: Piping and Elements 3
Fittings beyond second Isolation Valve. through 7
should be
further
evaluated
Fatigue is a time-limited aging analysis (TLAA) to be Yes
evaluated for fatigue for a 40 y design performed for the period of license renewal, and Generic |TLAA
life, according to the requirements of Safety Issue {GSI)-190 is to be addressed.
ASME Section III (edition specified in
10 CFR 50.55a), Subsection NB, or ANSI
B31.1, or other evaluations based on
cumulative usage factor (CUF).
Materials selection In accordance with | (1) Scope of Program: The program is focused on managing] Yes.
guidelines of NUREG-0313, Rev. 2and | the effects of SCC of SS cladding on the intended function | Elements 3
requirements of Regulatory Guide 1.43 of the heat exchanger vessel. NUREG-0313 and GL 88-01, through 7
for the control of stainless steel respectively, describe the technical basis and staff should be
cladding of low-alloy steels. Inservice guidance regarding the problem of IGSCC in BWRs. further
{2} Preventive Actions: Mitigation of IGSCC is by selection evaluated

DRAFT - 12/06/99




E3. REACTOR WATER CLEANUP SYSTEM

Structure and
Component

Reglon of
Interest

Material

Environ-
ment

Aging
Effect

Aging
Mechanism

References

Demineralizer

Regenerative |Shell SS Oxygenat umulative | Fatigue ASME Section III,
Heat water at tigue 1989 Edition.
Exchanger C ?ﬂ age ANSI B31.1.
1G4EP GSI-190.
m
Non- Tubing S Oxygenated| Crack SCC, NUREG-0313.
Regenerative ‘ water at Initfation 1IGSCC Rev. 2.
Heat 288°C and | and Growth NRC GL 8-01.
Exchanger 10 MPa NRC GL 88-01, S1.
max.
7| E3.5.1 | Non- Tubing SS Oxygenated| Cumulative | Fatigue ASME Section IiI,
Regenerative ' water at Fatigue 1989 Edition.
Heat 288°C and | Damage ANSI B31.1.
Exchanger 10 MPa GSI-190.
max.
Non- Shell HSLAS with | Oxygenated} Crack SCC, NUREG-0313,
Regenerative SS Cladding | water at Initiation 1GSCC Rev. 2.
Heat 188°C and | and Growth . NRC GL 88-01.
Exchanger 1 MPa max. NRC GL 88-01, Sl.
) NRC IN 90-29.
5.2 | Non- Shell 5SS Oxygenated| Cumulative | Fatigue ASME Section III,
Regenerative water at Fatigue 1989 Edition.
Heat 188°C and | Damage ANSI B31.1.
Exchanger 1 MPa max. GSI-190.

DRAFT - 12/06/3

Crack
Initiation

SCC,
1GSCC
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E3. REACTOR WATER CLEANUP SYSTEM

development, and industry recommendations developed
in response to NRC communications. The program
addresses improvements in the three elements that cause
IGSCC, e.g.. a susceptible {sensitized) material, significant
tensile stress, and an aggressive environment, and has

Existing Further

Aging Management Program (AMP)} Evaluation and Technical Basis Evaluation
{continued from previous page) Yes.
(10) Operating Experience: Cracking has occurred in BWR | Elements 3
pressure vessel weld clad and the adjacent heat-affected through 7
zone of the base metal, as described in IN 90-298. The should be
comprehensive AMP outlined in NUREG-0313 and GL 88- further
01 is based on substantial effort in research and evaluated

life, according to the requirements of
ASME Section III (edition specified in
10 CFR 50.55a), Subsection NB, or ANSI
B31.1, or other evaluations based on
cumulative usage factor (CUF).
Same as the effect of stress corrosion’
cracking on Item E3.1: Piping and
Fittings beyond second Isolation Valve.

provided effective means of e structural integrity
of austenitic stainless steel p!
Components have been designed or Fatigue is a time-limiged a sis (TLAA} to be
evaluated for fatigue for a 40 y design performed for the c8¥e renewal, and Generic
to be addressed.

Safety Issue w-l

I

as the effect of stress corrosion cracking on Item
E3.1: Piping and Fittings beyond second Isolation Valve.

Components have been designed or
evaluated for fatigue for a 40 y design
life, according to the requirements of
ASME Section III (edition specified in
10 CFR 50.55a), Subsection NB, or ANSI
B31.1, or other evaluations based on
curmulative usage factor (CUF).

Fatigue is a time-limited aging analysis {TLAA) to be
performed for the period of license renewal, and Generic
Safety Issue (GSI)-190 is to be addressed.

Same as the effect of stress corrosion
cracking on Item E3.4: Regenerative
Heat Exchanger Shell.

Same as the effect of stress corrosion cracking on Item
E3.4: Regenerative Heat Exchanger Shell

-

Yes.
Elements 3
through 7
should be
further
evaluated

Components have been designed or
evaluated for fatigue for a 40 y design
life. according to the requirements of

ASME Section III (edition specified in
G CFR 50.55a), SubsectionNB, or ANSI

B31.1, orgeher evaluatighis §2sed on »#7
R um g Q2 oo Fr (C h /
| game as the(ffifect of stress corrdsion

feracking on Ilem E3.4: Regenerative
¥Heat Exchanger Shell

Fatigue is a time-limited aging analysis (TLAA) to be
performed for the period of license renewal, and Generic

|| Safety Issue (GSI)-190 is to be addressed.

Same as¥he effect of stress@orrosion crackingroltrem
E3.4 Regenerative Heat Exchanger Shell.

Yes
TLAA

= /
Elements 3
through 7
should be
further
evaluated

i E 3.-‘?70 |

/!
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS

SECTION VIIE.3
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Inconsistent treatment of valves. Some sections address body,

bonnet, seal flange and closure bolting while other sections address
only body & bonnet. Section VIII B2.2 addresses only valve body

and bolting, and does not address valve bonnet.

Beyond the isolation valves, the RWCU system is generally not
safety related and not required to cope with the regulated events,

and therefore not in the scope of License Renewal.

The report does not differentiate between piping >200°F and piping
<200°F. A significant amount of piping in this system operates

below 200°F, and therefore is not subject to the scope of GL 88-01.

GL 88-01 supplement 1 states that RWCU piping downstream of
the isolation valves will be exempt from the requirements of this

letter following licensee implementation of GL 89-10 requirements
on the motor operated isolation valves. Since GL 88-01 does not

impose any ongoing requirements on this piping, it is not an

appropriate reference for AMP.

The RWCU pump is located downstream of the isolation valves.

GL 88-01 supplement 1 states that RWCU piping downstream of
the isolation valves will be exempt from the requirements of this

letter following licensee implementation of GL 89-10 requirements
on the motor operated isolation valves. Since GL 88-01 does not

impose any ongoing requirements on this portion of the system, it is

not an appropriate reference for AMP.

Since the RWCU pumps are gencrally not considered safety related,
the closure bolting is not subject to the scope of GL 91-17. This

pump is not ASME Class 1, and would not be subject the Section X1

Subsection IWB inspection requirements.
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS

SECTION VIIE.3
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Quality Group D valves in the RWCU system are not within the
scope of the referenced documents and associated AMPs.

Above comments apply to RWCU heat exchangers, which are also
located downstream of the isolation valves and considered non-

safety related.

The filter demineralizers operate below 200°F, and therefore are not

subject to the scope of GL 88-01.

The filter demineralizers are located downstream of the isolation
valves. GL 88-01 supplement 1 states that RWCU piping

requirements of this letter following licensee implementation of GL
89-10 requircments on the motor operated isolation valves. Since

downstream of the isolation valves will be exempt from the

1S

ts on thi

appropriate reference for AMP.

impose any ongoing requiremen

GL 88-01 does not

, it is not an

portion of the system,

o o o~ <+ el
- i in N
1 ~ rs
(el o

ae 3 @2 |me
= 7 13, ] e
> = |5~ = >
S
e T
o3 |m ~ -
e o g
1:3: — o [sa)]
o liae) )
[safues] m
& g = g
g, . 8g.§5 |8.6\g.§
- R T I R
o= | s e ! P - -1
nn 8 HNuv 8 n & N W o

Zz g w Z Nz
BT olBT a BT a8 o
I o SR~ ~~s B ]
=28 28l=z¢cE |=2c2l=¢8g¢z8
=25 5T 5 5 .lca.lcw
Xacmae Z R 0|8 R 0
1= O = Q — S o ==2 02
i Oj< O < @ Ol ¥ O
o % 2 =
o N o s
m 4] o foa)
Iy . H [a—
> > > =

Page 2 of 2



E4. Coolant Storage/Refueling Water Cleanup System
E4.1 Refueling Water Tank (RWT) Heating
E4.1.1 Piping and Fittings
E4.2 RWT Circulation Pump
E4.2.1 Bowl/Casing

E4.2.2 Bolting

E4.3 Valfs ''''''
4

E4.4

E4.4.1 Bonnet or Cover

- E4.4.2 Tubing

E4.4.3 Shell .
E4.5 Refueling Water Tank

E4.5.1 Shell
E4.5.2 Manhole
E4.5.3 Penetrations/Nozzles -
E4.5.4 Tank Heating Coil
E4.5.5 Manhole Bolting

E4.5.6 Perimeter Seal
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E4. Coolant Storage/Refueling Water System
System, Structures, and Components

The system, structures, and components included in this table comprise the pressurized
water reactor (PWR) coolant storage system and consist of the refueling water tank (RWT)
and, if used, the refueling water heating system including circulation pump, heat exchanger,
and valves. Based on US Nuclear Regulatory Commission Regulatory Guide 1.26, “Quality
Group Classifications and Standards for Water, Steam, and Radioactive-Waste-Containing
Components of Nuclear Power Plants,” the refueling water tank is classified as Group B
Quality Standards and the refueling water heating system as Group C.

Pumps and valves are considereéd to be active components and pump internals and seats,
discs, and other valve items should be covered by the plant maintenance program.

System Interfaces

The system that interfaces with the coolant storage/refueling water system is the emergency
core cooling system (Table V D1).
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AUXILIARN

PYSTEMS
E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)

N

Structure and Region of Environ- Aging Aging
Component Interest Material ment Effect Mechanism References
Refueling Piping & Btainless Up to 65°C | Crack Stress ASME Section X1,
Water Tank Fittings - Bteel (SS) Chemically] Initiation Corrosion | 1989 Edition.
(RWT) Heating Treated and Growth |Cracking |Regulatory Guide
(if used) Borated (SCQ) 1.44.
Water NRC IN 80-38
A ’ / NRC IN 89-02
7 - — NRC IN 91-05
\\.—%/ DE (ETi= NRC IN 94-63.
] \////_;d/~/ NRC IN 97-19.

EPRITR 102134.

-
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AUXILIARY SYSTEMS
E4.

COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)

Existing Further

_ Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
The applicable AMP relies on material | (1} Scope of Program: The program includes preventive Yes
selection guidelines of Regulatory Guide | measures to mitigate stress corrosion cracking (SCC} of Elements 4
(RG) 1.44 to avoid sensitization of stainless steel (SS) and inservice inspection (IS) to and 5
stainless steels, monitoring and monitor the effects of SCC on the intended function of the | should be
maintaining water chemistry in component. (2} Preventive Actions: Selection of material {further
accordance with the guidelines of EPRI | in compliance with the requirements of Regulatory Guide |evaluated

TR 102134 and implemented by the
plant technical specifications, and
inservice inspection is in conformance
with ASME Section XI {edition specified_
in 10 CFR 50.55a), Table IWD 2500-1,
test and examination category D-B for
systems in support of emergency core
cooling, containment heat removal,
atmosphere cleanup, and reactor
residual heat removal.

AETE
%"g‘g Vil 41

(RG) 1.44 prevents or mitigates SCC. Control of halogens
and oxygen in the primary water to less than 5 and

0.01 ppm. respectively, during operation, and monitor and
control of water chemistry during shut down, mitigate
potential of SCC. However, preventive actions are
considered inadequate because of inadvertent
introduction of contaminants into the coolant system
either due to unacceptable levels of contaminants in the
boric acid, or introduced through the free surface of spent
fuel pool which can be a natural collector of airborne
contaminants [NRC Information Notice (IN) 84-18). The
AMP must therefore rely upon ISI in accordance with
ASME Section XI to detect possible degradation.

(3} Parameters Monitored/Inspected: The AMP monitors
the effects of SCC on intended function of the component
by detecting leakage by IS]. Inspection requirements of
ASME Section XI Table IWD 2500-1 category D-B specify
visual VT-2 {TWA-5240) examination during system
leakage test and hydrostatic test of all pressure retaining
Class 3 components in support of emergency core cooling,
containment heat removal, and reactor residual heat
removal. (4] Detection of Aging Effects: Degradation of the
component due to SCC cannot occur without leakage of
coolant. However, extent and frequency of inspection may
be inadequate: inspection of representative components
and susceptible locations should be undertaken to provide
additional assurance that significant SCC is not
occurring. Based on piping/ component geometry and
fluid flow conditions, susceptible locations can be
identified and evaluated. (5) Monitoring and Trending:
System leakage test under Section X1 is conducted at =40-
month intervals. However, this may not be sufficiently
frequent to detect the effects of this ARD, and a
supplemental inspection program may be needed.

{6) Acceptance Criteria: Any relevant conditions that may
be detected during the leakage and hydrostatic tests are
evaluated in accordance with IWD-3000 for Class 3
components. (7) Corrective Actions: Repair and
replacement are in conformance with IWA-4000 and IWB-
4000. {8 & 9) Confirmation Process and Administrative
Controls: Site QA procedures, review and approval
processes, and administrative controls are implemented
in accordance with requirements of Appendix B to 10 CFR
Part 50 and will continue to be adequate for the period of
license renewal. (10) Operating Experience: Although the
primary pressure boundary piping of PWRs have generally
not been found to be affected by SCC because of low
dissolved oxygen levels and control of primary water
chemistry, significant potential of SCC exists from
inadvertent introduction of contaminants into the
primary coolant system (IN 84~18). SCC has been
observed in safety injection lines (IN 97-1¢ and

1 E4-5 DRAFT -
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v AUXILIARY SYSTEMS

E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)
Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
E4.1.1 |Refueling Piping & 5S Up to 85°C |Loss of Crevice and :
Water Tank Fittings Chemically| Material Pitting ¥eso-Edtto
(RWT) Heating Treated Corrosionf | NRC IN 84-18.
(if used) Borated NRC IN 96-11,
Water lant Technical
, Specifications.
EPRI TR 462154

105 E
I ELS

]

-y
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v AUXILIARY SYSTEMS

E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
(continged: from previous puge)
: __Fe4ai8)charging pump casing cladding [INs §0-28 and 94-
/—\\ / . bolticE M s z s (N §90TT. ;
:Nf/’ 7 ins Tozzles 3 - SE96).
The applicable AMP relies @ (1) Scopmof Program: 3 Yo
minimizing impurities by monitoring [Teasures to mitigate crevice or pitting corrosion and
and maintaining water chemistry in inservice inspection (ISI) to monitor the effects of swinfer=--
accordance with the guidelines of EPRI | corrosion on the intended function of coolan slepmiEe=
TR 102134 and implemented by the storage /refueling water system compon . fom————
plant technical specifications, and (2) Preventive Actions: Control of haiéfens and oxygen in
inservice inspection is in conformance | the primary water to less than 0.01 ppm. ‘\/ 0

with ASME Section XI (edition specified
in 10 CFR 50.55a), Table WD 250C-1,
test and examination category D-B for
systems in support of emergency core
cooling, containment heat removal,
atmosphere cleanup, and reactor
residual heat removal.

. and monitor and control of
ut down. However, preventive
d inadequate because of inadvertent
ontaminants into the coolant system
© unacceptable levels of contaminants in the
bo, the free surface of spent
f#® pool which can be a nat collec
contaminants [NRC Information Notice (IN) 84-18
(3) Parameters Monitored/ Inspected: The fonitors
the effects of corrosion by detection of c leakage by
inservice inspection (IS]}). Inspectio uirements of
ASME Section XI Table IWD 2 tegory D-B specify
visual VT-2 (TWA-5240) tion during system
leakage test and syst: drostatic test of all pressure
retaining Class 3 ponents in support of emergency
core ¢coo. tainment heat removal, arrd reactor
residual removal (4) Detection of Aging Effects:
De tion of the component due to crevice and pitting
oo lant.
owever, extent and frequency of inspection may be
inadequate; inspection of representative compon
susceptible locations should be undertaken ovide
additional assurance that significant c and pitting
corrosion is not occurring. Based g ing/ component
geometry and fluid flow conditie#®, susceptible locations -
can be identified and evalyst€d. (5) Monitoring and
Trending: System ¢ test under Section X is
conducted at onth intervals. However, this may not
be sufficiepg™requent to detect the effects of this ARD,
and plemental inspection program may be needed.
{ iteria: t conditions that may
be detected during the ge and hydros
evaluated in accordance with IWD-3000. (7} Co!
Actions: Repair and replacement are in confo
IWA-4000 and IWB~4000. (8 & 9) Confirm
and Administrative Controls: Site
and approval processes, and a
implemented in accordan
Appendix B to 10 CFR
adequate for the
Experience:

respectively. during ope
water chemistry d
actions are cons:
introductio
either

and

with

ocedures, review
strative controls are
requirements of

50 and will continue to be

of license renewal. (10) Operating
ed corrosion is likely to occur at
mechant ts, e.g.. flange connections, because they
present gfrevice geometry at the sealing surfaces that may
all uildup of impurities due to stagnant conditions.
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v AUXILIARY SYSTEMS
E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism

References

E4.2.1 |RWT Bowl/Casing PBS 65°C Loss of
Circulation Chemically|Material
Pump Treated
Borated -
Water

NRC GL 89-04.
NRC IN 84-18.
NRC IN 94-63.
NRC IN 96-11.
NRC IN 98-23,
Piant Technical
Specifications.
EPRI TR +83434—+ 7/

1OSF
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vo AUXILIARY SYSTEMS

E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
ﬁ
The AMP relies on monitoring and N e of Braarain Lo REefiadi-enlinnflle RERN LAY ——
maintaining water chemistry in measures to mitigate crevice or pitting corrosion and :
accordance with the guidelines of EPRI | combination of inservice inspection (ISI) and insegk ‘e eousisien:
TR 102134 and implemented by the testing (IST) to monitor the effects of corrosion, gf Pthe alauicion
intended function of the components. (2) Pp#PEntive Shihas

plant technical specifications: inservice
inspection in conformance with ASME 4
Section X1 (edition specified in 10 CFR
50.55a). Table IWB 2500-1, test and
examination category D-B for systems
in support of emergency core cooling,
containment heat removal, atmosphere
cleanup, and reactor residual heat
removal; and based on the testing
requirements of 10 CFR 50.55a for
ASME Code Class 3 pumps, and
additional NRC staff guidelines of NRC
Generic Letter 89-04, inservice testing
performed in accordance with ASME
Subsection IWP (or Operation and
Maintenance Code Subsection ISTB) for
pumps, or other approved program in
the plant specifications.

Actions: Control of halogens and axyges® i the primary
water to less than 5 and 0.01 ppm, tively, during
operation, and monitor and copl 51 of water chemistry
during shut down. Howevepd freventive actions are
considered inadequate hg#duse of inadvertent
introduction of conta ants into the coolant system
either due to ptable levels of contaminants in the
boric acid, oggroduced through the free surface of spent
fuel poolg#fich can be a natural collector of airborne
contg ts [NRC Information Notice (IN) 84-18]. The

g
=i -\
 d

ction X1 to detect possible degradation. (3) Para A
Monitored/ Inspected: The AMP monitors the af#tts of
corrosion by ISI to detect coolant leakage,o f IST to
evaluate component performance. Jafpection
requirements of ASME Section 3#PTable IWD 2500-1,
category D-B, specify visuald pf 2 TWA-5240) examination
during system leakage (o and hydrostatic test of all
pressure retaining (s 3 components in support of
emergency cogboling, containment heat removal, and
reactor r ] heat removal. Based on the requirements
of 10 £0.55a for ASME Code Class 3 pumpsand____
adg iiciedin HREE- BT e ¥o-04, 3
performed in accordance with ASME Subsection " (or
OM Code Subsection ISTB). (4] Detection of 2 ipgEffects:
Degradation of the component due to cr ind pitting
corrosion cannot occur without le f coolant.
However, extent and frequency oéispection may be
inadequate; inspection of rgw'scmat'we components and
susceptible locations shaet] be undertaken to provide
additional assurangesthat significant crevice and pitting

corTosion is ngieX g. Based on piping/ component
-geometry fluid flow conditions, susceptible locations
can bagfntified and evaluated. (5) Monito ing and

» ,,qi_, q: et g o L . Rl 1S ’
=40-month intervals. However, thie#ay not

u

s i) J0f B8

onducted at
be sufficiently frequent to detect the ag Rts, and a
supplemental inspection program s be needed.

(6 Acceptance Criteria: A f&vant conditions that may
be detected during thegde#&age and hydrostatic tests are
evaluated in acas®ince with IWD-3000 for Class 3
compoppee® (7) Corrective Actions: Repair and

are 4 CORIOLES b WAL OO0 ang W8
B Confirmation Process and Ad strg
Controls: Site @A procedures, review anggsro
processes, and administrative cogie Fare implemented
in accordance with requireruge®® of Appendix B to 10 CFR

Part 50 and will con b be adeqguate
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v AUXILIARY SYSTEMS

E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E4.2.2 |RWT Bolting Nuts: CS, Air, Loss of | SpsremerrNRC GL 88-05.

Circulation Bolts/Studs: | Leaking Material Boric Acid | AMiEaSectionad

Pump jplloy Steel |Chemically T ry—
Treated Ssmeswnel= | NRC IN 86-108 S 3.
Borated
Water *

o eIl
¥/ 4 =4
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va AUXILIARY SYSTEMS

E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
for the pcriod of license renewal {1 O) Operatmg -
Experience: Localized corrosion is likely to.g it at
crevice geometry where buﬂdup of ittt ies can occur.
The potential exists for introge® %% of impurities into the
coolant system as conigpe fnts in the boric acid or
introduced throyught® free surface of spent fuel pool (IN
ey, 84-18). op#HT ingress of deminera.hzcr resins (IN 96-11).
e . Cog® r1 has been ohSSNed iR iRigekion systems. _
rd ~S : g =
Implementation of NRC Generic Letter™ cuidance datts No
88-05 and, based on plant (GL) 88- 05 prowdes assurances t.hat a program has 37
S (3

specifications, inservice inspection in
conformance with ASME Section XI
(edition specified in 10 CFR 50.55a),
Table IWD 2500-1, test and examination
category D-B for systems in support of
emergency core cooling, containment
heat removal, atmosphere cleanup, and
reactor residual heat removal.

implemented consisting of measures to ensure
effects of corrosion caused by leaking coolan ftaining
boric acid does not lead to degradation angs! wdcs
assurance that the reactor coolant prg e boundary will
have a extremely low probabilitys abnormal leakage,
rapidly propagating failure 4 ¥ross rupture. The program
includes (a) determinaije¥ of principal location,
(b) examinations rggrements and procedures for
locating smallg#fks. and (c) engineering evaluations and
correctivas#®ions. (2] Preventive Actions: Minimizing
rea coolant leakage by frequent monitoring of the
ggftions where potential leakage co d occur and
Tepa

0,

o J' O uko. as Soon BO D , »
prevent or mitigate boric acid corrosion. (3) Pargpste
Monitored/Inspected: The AMP monitors the#llects of
botic acid corrosion on the intended ##Etion of the
component by detection of copja#{leakage by inservice
inspection (ISI). lnspecti ffequirements of ASME
Section XI spccify VT-2 TWA-5240) examination
during system aadt ge test and system hydrostatic test of
Class 3 cggg#®nents in support of emergency core cooling,
contgjpefent heat removal and rcactor resxdual heat
reatll .

4) Detectwn of Agmg E“ﬁects. Extent and frcquen
inspection appear to be adequate to detect aginga#fl ects.

(5} Monitoring and Trending: System leals#¥e test under
Section X is conducted at =40-mogt#®Mtervals.

(6) Acceptance Criteria: Any ®rant conditions that may
be detected during the legiege a.nd hydrostatic tests are
evaluated in accorg with TWD-3000 for Class 3
components ‘orrective Actions: Repair and

replacegg are in conformance with IWA-4000 and IWB-
4009S &Qjcanﬁnnatwnl’rocessmdAdmmzsa'atwe

O - - w1y

processes, and administratxve controls are implemc ¥
in accordance with requirements of Appendix B tg#0 CFR
Part 50 and will continue to be adcquate f € period of
license renewal. {10) Operating Expegigfite: Boric acid
wastage observed in nuclear Do Blants may be
classified into two distinog¥pes: (a) corrosion that
increases the rate gf##kage, e.g.. corrosion of closure
bolting or fasigs¥#Fs in rcactor coolant pressure boundary,
and (b} cgg®Sion that occurs some distance from the
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v AUXILIARY SYSTEMS
E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
. rR
E4.3.1 [Valves Body and 5S, Up to 65°C | Loss of Crevice ASME-Sectiomr X
{Check Valves, | Bonnet S with SS | Chemically| Matertal Pitting +989-Editiorr—
Control Cladding Treated Corrosfon |NRC IN 84-18.
Valves, Hand Borated NRC IN 94-63.
Valves) v Water NRC IN 86-11.
NRC IN 98-23.
Plant Technical
Specifications.
EPRI TR 102194—
10 57/

JHELS

A\

L 3
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va AUXILIARY SYSTEMS

E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
boric acid wastage (IN 86-108 S3) at Lalver
e (Feb. 1994) and Three Mile [sland Unj ch 1994)
5 indicate that, although im jon of GL 88-05
» % ensures timely dg eakage. there may still b Py
d « /N/ ck of the gordnismsagat mff
' rastage. "

The AMP relies on monitoring and
maintaining water chemistry in
accordance with the guidelines of EPRI .
TR 102134 and implemented by the
plant technical specifications: inservice
inspection in conformance with ASME
Section XI (edition specified in 10 CFR
50.55a), Table IWB 2500-1, test and
examination category D-B for systems
in support of emergency core cooling,
containment heat removal. atmosphere
cleanup, and reactor residual heat
removal.

measures to mitigate crevice or pitting corrosion an

combination of inservice inspection (1SI) to mony the
effects of corrosion on the intended function, e
components. {2) Preventive Actions: Co of halogens

and oxygen in the primary water to i
0.01 ppm, respectively. during o
control of water chemistry d
preventive actions are co
inadvertent introducti
coolant system ei

shut down. However,
red inadequate because of
5f contaminants into the
ue to unacceptable levels of

contaminants % boric acid, or introduced through the
free surfa pent fuel pool which can be a natural
collect, airborne contaminants (NRC Information

84-18
ors the effects of corrosion DY
coolant leakage. Inspection requirements of AS

No

the component due to crevi
occur without leakage
frequency of ins
representativi
should b

sig

susceptible locations can be identified and eval
(5) Monitoring and Trending: System I
Section X1 is conducted at =40-mon
this may not be sufficiently fre
this ARD, and a supplemegi

Section XI. Table IWD 2500-1, category D-B, visual |\ N
VT-2 (IWA-5240) examination during leakage and |
hydrostatic test of all pressure re Class 3 N\ § &
components. (4} Detection of Agifg Effects: Degradation of N\

§

lant. However, extent and
may be inadequate; inspection of
ponents and susceptible locations
t degradation is not occurring. Based

under
als. However,

pection program may be

needed. (6) Accep teria: Any relevant conditions
that may be det uring the leakage and hydrostatic
tests are ev; 4 in accordance with IWD-3000 for Class

ts. {7) Corrective Actions: Prior to sexvice,

ve measures are needed to
: cement are in conio

with TWA-4000 and IWB-4000. (8 & 9) Co ;
Process and Administrative Controls:
review and approval processes,
controls are impiemented
requirements of Ap
continue to be ad
(10} Operati
occur a
oce

3 com

istrative
rdance with
o 10 CFR Part 50 and will
for the period of license renewal.

‘perience.
ce geometry where buildup of impurities can
e potential exists for introduction of impurities
the coolant

on, and monitor and

d pitting corrosion cannot

ertaken to provide additional assurance that

o detect the effects of

/
A2y 2,

procedures,

1 : Localized corrosion is likely to
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v AUXILIARY SYSTEMS
E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)}

DRAFT - 12/06/99

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E4.4.1 |Heat Bonnet or Bonnet/ Chemically| Loss of Crevice
thru Exchanger Cover, [Cover & Treated Material Pittin
E4.4.3 |(if used) Tubing. Jubing: SS, |Borated CorrosRn
(RWT Heating) |Shell Bhell: CS Water: and
Chemically
Treated
Heating
Water
E4.4.3, {Heat Shell Shell: CS, Air, Loss of Corrosion/ | NRC GL 88-05.
E4.4.4 |Exchanger (External Nuts: CS, Leaking Material Boric Acid |ASME Section XI.
(if used) Surface)}, Bolts/Studs: | Chemically Wastage of | 1989 Edition.
(RWT Heating) |Bolting oy Steel |Treated External |NRCIN 86-108 S3.
Borated Surfaces
r.\ Water
VI E4-14



v AUXILIARY SYSTEMS
EA. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
system as contaminants in the boric acid or jgtse®iCed
through the free surface of spent fuel geo®iN 84-18). or
from ingress of demineralizer g (N 96-11). Corrosion
P has been observed in saiaf®Injection systems. ¢.g.. guide
7 o gs of peti gt ) gl charging Qs CaSDeg
\ P / W, il
Inservice insVﬁon in confornignce (i i g NPT SE ST N kg

with ASME Section X {edition specified | the effects of corrosion on the intended function of Ry
in 10 CFR 50.55a), Table WD 2500-1, 1 heat exchanger. (2) Preventive Actions: Monitg; gl
test and examination category D-B for | control of reactor coolant system and comefitnt cooling
systems in support of emergency core .| system water chemistry to minimize gpfpurities, and
cooling, and mitigation of corrosion by | timely corrective action ;;:‘-- itigate corrosion.
controlling system water chemistry to | However, preventive actions 2e& considered inadequate
minimize exposure to aggressive because of inadvertent igg@duction of contaminants into NO
the coolant system ([} 1 nformation Notice (IN) 84~18].

environments.
\///;4/-¢ (3) Parameters Mg Ztored/ Inspected: The program
o

/

Dz 1003007 DTS

manages theglffects of corrosion on the function of the

heat excpdézer by detection of leakage in the component
cogi® system. Corrective actions are taken when

¥

AT e T Te are exceeded. RO TEq O e erT
of ASME Section X1, Table IWD 2500-1, examinatiog#®

category D-B specify visual VT-2 ([WA-5240) exgpffhation
during system leakage test and system hydgpetatic test of |
all pressure retaining Class 3 componge f<"in support of

W 4

W SALIZL P

A
Sefs 7
7 722

%//ﬁ 7

emergency core cooling, con aingaet heat removal, and
/ reactor residual heat removgwi4) Detection of Aging
;o Effects: Degradation g« # component due to crevice and
! pitting corrosiond oot occur without leakage of coolant.

272277

occurring, Based on component geometry ang®ic flow
conditions, susceptible locations can Qe éntified and
evaluated. (5) Monitoring and ing: System leakage

: : However, e and frequency of tnspection may be
jg,{ W inadeg ” inspection of representative components and
- ot ihie JoGaliamenei FortTn e e TR N SRR A AT AR L
) aCitional assurance that significant degradation e

test under Section XI is ted at =40-month intervals.
However, this may 2 sufficiently frequent to detect
the effects of thy , and a supplemental inspection

pro needed. (6) Acceptance Criteria: Ay
rel P onditions that may be detected during the

P~
ccordan N \
with TWD-3000 for Class 3 components. {7) Co . \
Actions: Repair and replacement are in confo th \f‘\
IWA-4000 and TWB~4000. (8 & 9) Co ; A
and Administrative Controls: Sit rocedures, review N “ §
and approval processes. an finistrative controls are N
implemented in acco with requirements of k

Appendix B to Part 50 and will continue to be

N\
adequate e period of license renewal. (10) Operating \ \\\
? : The present AMP has been effective in
%ing the effects of corrosion in RWT heat exchanger. '
\

Same as effect of Corrosion/ ¥ acid | Same as effect of Corrosion/Boric Acid Wastage of
Wastage of external surfaces ofyjtemns external surfaces of Items E4.2.2 RWT circulation pump
E4.2.5 RWT circulation pump bolting. | bolting. A)

B
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v AUXILIARY SYSTEMS
EA4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System) g
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E4.5.1 |Refueling Shell, 5S Chemically| Loss of Crevice ASME-Secttomr X1
thru Water Tank Manhole, Treated Material Pitting 1989 Edition—
E4.5.3 {(RWT) Penetrations/ Borated Corrosiorg | NRC IN 84-18.
Nozzles Water ) NRC IN 96-11,
Plant Technical
Specifications.
EPRI TR162134-—.
125 7
- VI ESS
& 'Y
DRAFT - 12,05/$° VIl E4-16
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Vi AUXILIARY SYSTEMS
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’ o ¥
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” &
E4. COOLANT STORAGE/REFUELING WA’ ER/AS EN @urized Water System)
Existing Fu e,
Aging Management Program (AMP) ¥ Evaluation and Technical Basls Evaluation
The applicable AMP relies on (1) Scope of Program: The program relies on preventive Ao
minimizing impurities by monitoring measures to mitigate crevice or pitting corrosion and
and maintaining water chemistry in inservice inspection (ISl} to monitor the effects of —
accordance with the guidelines of EPRI | corrosion on the intended function of coolant - N aoaoc
TR 102134 and implemented by the storage/refueling water system components. AR
cuhm

plant technical specifications, and
inservice inspection is in conformance
with ASME Section X1 (edition specified
in 10 CFR 50.55a). Table IWC 2500-1.
test and examination category C-H for
pressure retaining Class 2 components.

i EL-T

| actions are considered inadequate because of inadvertent

(2) Preventive Actions: Control of halogens and oxygen in
the primary water to less than 5 and 0.01 ppm,
respectively, during operation. and monitor and control of
water chemistry during shut down. However, preventive

introduction of contaminants into the coolant system
either due to unacceptable levels of contaminants in the
boric acid. or introduced through the free surface of spent
fuel pool which can be a natural collector of airborne
contaminants [NRC Information Notice (IN) 84-18).

(3) Parameters Monitored/ Inspected: The AMP monitors
the effects of corrosion by detection of coolant leakage by
inservice inspection (IS]). Inspection requirements of
ASME Section XI Table IWD 2500-1 category C-H specify
visual VT-2 ([WA-5240) examination during system
Jeakage test and system hydrostatic test of all pressure
retaining Class 2 components. {4) Detection of Aging
Effects: Degradation of the component due to crevice and
pitting corrosion cannot occur without leakage of coolant.
However. extent and frequency of inspection may be
inadequate: inspection of representative components and
susceptible locations should be undertaken to provide
additional assurance that significant degradation is not
occurring. Based on component geometry and fluid flow
conditions. susceptible locations can be identified and
evaluated. (5) Monitoring and Trending: System leakage
test under Section X1 is conducted at =40-month intervais.
However, this may not be sufficiently frequent to detect
the effects of this ARD, and a supplemental inspection
program may be needed. (6) Acceptance Criteria: Any
relevant conditions that may be detected during the
leakage and hydrostatic tests are evaluated in accordance
with TWC-3516. (7] Corrective Actions: Repair and
replacement are in conformance with TWA-4000 and IWB-
4000. (8 & 9) Confirmation Process and Administrative
ntrols: Site QA procedures, review and approval
processes, and administrative controls are implemented
in accordance with requirements of Appendix Bto 10 CFR
Part 50 and will continue to be adequate for the period of
license renewal. (10} Operating i : Localized
corrosion is likely to occur at crevices because of buildup
of impurities due to stagnant conditions. The potential
exists for introduction of impurities into the coolant
system as contaminants in the boric acid or introduced
through the free surface of spent fuel pool (IN 84-18), or

///Z//ﬂ’ \%
Z7L

o A,
VTS L L
PE LY

Y

ISP

L
Ireszz >
w7 N

22 M
AL TS
S22 77 N

4

.| from ingress of demineralizer resins (IN 96-11).

[/

AN
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AUXILIARY SYSTEMS
E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E4.5.3 |Refueling Penetrations/ BS Chemically| Crack ScC ASME Section XI,
Water Tank Nozzles Treated Initiation 1989 Edition.
{(RWT) Borated and Growth Regulatory Guide
- 1.44.

Water
NRC IN 80-38.
o NRC IN 84-18.

s | a/_'fkﬂ: NRC IN 89-02.
N x\ A p” 72 ,/;7/__/ RS N 9460,
S — \// / y = NRC IN §7-19.

EPRITR 102134.

DRAFT - 12/06/99 VII Ef~18



(Pressurized Water System)

Existing

Further

TR 102134 and implemented by the
plant technical specifications, and
inservice inspection is in conforTga)
with ASME Section XI {edition sp
in 10 CFR 50.55a), Table IWD
test and examination category C-

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
The applicable AMP relies on material | (1) Scope of Program: The program includes preventive Yes
selection guidelines of Regulatory Guide | measures to mitigate stress corrosion cracking (SCC) of Elements 4
(RG) 1.44 to avoid sensitization of stainless steel (SS} and inservice inspection (IS} to and 5
stainless steels, monitoring and monitor the effec C on the intended furrction of the | shouid be
maintaining water chemistry in component. { ive Actions: Selection of material | further
accordance with the guidelines of EPRI | in comp quirements of Regulatory Guide |evaluated

itigates SCC. Control of halogens

e primary water to less than 5 and
spectively, during operation, and monitor and
ader chemistry during shut down. mitigate

C. However, preventive actions are

' o dgnuate because of fnadvertent
1. 98T contaminapts intofthe coolant system
fdue to unacceptabld lev contaminants in the
. h free surface of spent
i tural collector of airborne
i nfofmation Notice (IN) 84-18].
itored/ Inspected: The AMP monitors
f SCC on intended function of the component
by delecting leakage by ISL. Inspection requirements of
ASME Section XI Table IWD 2500-1 category C-H specify
visual VT-2 {TWA-5240) examination during system
leakage test and system hydrostatic test of all pressure
retaining Class 2 components. (4) Detection of Aging
Effects: Degradation of the component due to SCC cannot
occur without leakage of coolant. However, extent and
frequency of inspection may be inadequate; inspection of
representative components and susceptible locations
should be undertaken to provide additional assurance that
significant SCC is not occwrring. Based on
piping/component geometry and fluid flow conditions,
susceptible locations can be identified and evaluated.
{5) Monitoring and Trending: System leakage test under
Section X is conducted at =40-month intervals. However,
this may not be sufficiently frequent to detect the effects of
this ARD, and a supplemental inspection program may be
needed. (6] Acceptance Criteria: Any relevant conditions
that may be detected during the leakage and hydrostatic
tests are evaluated in accordance with IWC-3516.
(7] Corrective Actions: Repair and replacement are in
conformance with TWA-4000 and IWB-4000. (8 & 9)
Confirmation Process and Administrative Controls: Site
QA procedures, review and approval processes, and
administrative controls are implemented in accordance
with requirements of Appendix B to 10 CFR Part 50 and
will continue to be adequate for the period of license
ewal (10) Operating Experience: Although the primary
pressure boundary piping of PWRs have generally not been
found to be affected by SCC because of low dissolved
axygen levels and control of primary water chemistry,
significant potential of SCC exists from inadvertent
introduction of contaminants into the primary coolant

| system {IN 84-18]. SCC has been observed in safety

injection lines (IN 97-19 and 84-18), charging pump casing
cladding (INs 80-38 and 94-63). internal bolting in swing
check valves {IN 89-02). and instrument nozzles in safety

_injection tanks (IN 91-05).

* VI E4-19
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v AUXILIARY SYSTEMS )
E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)
Structure and Regton of Environ- Aging Aging
Item Component Interest Material ment Effect pMechanism References
E4.5.4 |Refueling Heating Coll BS Chemically| Loss of Crevice and| ASME-Sectior XI7
Water Tank Treated Material Pitting 1988-EditieRr—
(RWT) Borated Corrosion
Water; and N
Chemically
Treated
Heating
Water
E4.5.5 |Refueling Manhole Nuts: CS, Aifr, Loss of Corrosion/ | NRC GL 88-05.
Water Tank Bolting Bolts/Studs: | Leaking Material Boric Acid i
(RWT) hlloy Steel |Chemically Wastage of | 1089-Editien—
Treated External |NRCIN 86-108 S3.
Borated Surfaces
Water
E4.5.6 |Refueling Perimeter Seal Cold Plastic jAir Loss of Weathering| -
Water Tank [Coal Tar elasticity
(RWT) itch {drying out)
lashing
DRAFT - 12/06/& - VIl E4-20



v AUXILIARY SYSTEMS

E4. COOLANT STORAGE/REFUELING WATER SYSTEM (Pressurized Water System)

Existing Further
Aging Management Program {AMP) Evaluation and Technical Basis Evaluation

Plant-specific aging management ‘Plant-specific aging management program is to be Yes

program. evaluated. no generic
AMP

Same as effect of Corrosion/Boric Acid | Same as effect of Corrosion/Boric Acid Wastage of No

Wastage of external surfaces of ltems 4 external surfaces of Items E4.2.2 RWT circulation pump

E4.2.2 RWT circulation pump bolting. bolting.

Plant-specific aging management Plant-specific aging management program is to be Yes

program. evaluated. no generic
AMP

VIl E4-21 DRAFT - 12/06/99
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS
SECTION VIHE.4
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Delete Stress Corrosion Cracking as an aging mechanism. This

system's components are not above 200°F; therefore SCC is not a

valid aging mechanism.
comment above. Comments to follow assume that the SCC Aging

Mechanism is retained in Report Despite other comment.) In
comment above. Comments to follow assume that the SCC Aging
Mechanism is retained in Report Despite other comment.} SCC is
listed as an Aging Mechanism for RWT Heating Piping. Material
selection guidelines in accordance with RG 1.44 are not an AMP;

is listed in the 'Existing AMP' but the 'Evaluation and Technical
Basis' section appears to indicate that ISI/IST (in the guise of VT-2
exams) is not adequate to discover SCC. A supplemental inspection

program is indicated instead. Since ISI/IST is not actually to be

they are a design feature and as such should not be listed. ISI/IST
credited, it should not be listed.

for Crevice and Pitting Corrosion the program element 4, Detection
of Aging Effects, states degradation cannot occur without coolant
leakage. This statement is not correct when applied to an

'Evaluation Technical Basis' for Stress Corrosion Cracking and
environment of chemically treated borated water.

(SCC is not considered to be valid mechanism, see separate
(SCC is not considered to be valid mechanism, sec separate

i
S
ey

s

L
e
ALPSIT I

Page 1 of 3

fss
iy
P

through 7,
18 and 19
VII E4-5, 7,
9,13, 15, 17
and 19

VII E4-4
and 5

e
p2s ARSI IIL .
o
e
R

E4.1.1, and

E4.53

E4.1.1,E4.2.1,
E4.3.1,E44.1,

E4.4.2, E4.4.3,
E4.5.1,E4.5.2
& E453
E4.1.1

Firprerad
b
sy
ORI PIRF IS EL
kafaseed
Al
Resssrssied

Colant

Waler System

(PWR)

Storage/Refucling
Storage/Refucling

Water System

(PWR)

Storage/Refueling
Water System

(PWR)
Coolant
Coolant

SR

Ry
piasata
G
5357357555527
Eeisa
SR
Pt
9325522020507

s

VII E4-2
VII E4-3




GALL REPORT-MECHANICAL DISCIPLINE COMMENTS
SECTION VHIE.4

B 23
Praras

K |
[Sosssiant

Paazaad

A
E
w.«wut.‘ts\”

Rerasres

separate comment above. Comments to follow assume that the SCC

Aging Mechanism is retained in Report Despite other comment.)
This mechanism was considered Plausible for CCNPP but the root

cause appearcd to be contaminants not removed during initial
listed. In addition, the plant chemistry program should not be listed

as an AMP in this case because the condition of the process fluid

has no bearing on the conditions required for external SCC.,
instead. Since ISI/IST is not actually to be credited, it should not be

listed.
Corrosion / Boric Acid Wastage should rely on the NRC GL 88-05

program only. (The Boric Acid Corrosion Inspection Program itself
was deemed adequate for aging management in the CCNPP SER).

Delete reference to ASME activities in all columns. No action
AMA titled 'Boric Acid Corrosion Program’ in licu of listed AMP.

Wastage, program element 4, Detection of Aging Effects, docs not
state this mechanism requires coolant leakage. The statement
"Degradation of component due to wastage cannot occur without

lcakage of coolant.’ Should be added to program element 4,

indicate that IS/IST (in the guise of VT-2 exams) is not adequate to
Detection of Aging Effects.

SCC is listed as an Aging Mechnism for the RWT Penetrations/
are not an AMP; they are a design feature and as such should not be
was not a contributing factor. Also, ISI/IST is listed as in "Existing
AMP' but the 'Evaluation and Technical Basis section' appears to
discover SCC. A supplemental inspection program is indicated

Nozzles. (SCC is not considered to be valid mechanism, see
initiation of SCC, and the level of any impurities in the RWT fluid

fabrication. This is a plant-specific event and this entry may not
provide any useful information to other prospective applicants. In
addition, material selection guidelines in accordance with RG 1.44
Condensation provided the agueous environment necessary for

In 'Evaluation Technical Basis' for Corrosion / Boric Acid
should be listed in the "Further Evaluation' column. Refer to
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS

SECTION VIIE 4

7
o
s

Xy
v

In some Sections (V.D1, VII.E4) Corrosion/Boric Aid Wastage of

External Surfaces is an Aging Mechanism, in other Sections

(VILEI) Boric Acid Corrosion is referred to. It seems that these are

the same Aging Mechanism. The terminology should be consistent

throughout. Use the terminology “Boric Acid Corrosion”. (This

comment applies beyond the referenced Sections.) Refer to AMA
titled ‘Boric Acid Corrosion Program’ in lieu of listed program

This section table of contents should be Body and Bonnet, not just

Body. (Page E4-12 lists E4.3.1 as Body and Bonnet.)

Crevice and Pitting Corrosion is controlled by the chemistry control
program alone. The Chemistry Program should comply with EPRI

TR-105714 (not TR-102134). Delete references to ASME

'Further Evaluation' column. Refer to AMA titled ‘Chemistry

inspections in all columns. No action should be listed in the
Program (Primary)’ in lieu of listed program
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NOTES: 1. This comment has generic implications regarding other sections of the GALL Report.
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E5. Shutdown Cooling System (Older BWR)
System, Structures, and Components

The system, structures, and components included in this table comprise the shut-down
cooling (SDC) system for the older vintage boiling water reactors (BWRs) and consist of
piping and fittings. SDC system pump, heat exchanger, and valves. Based on US Nuclear
Regulatory Commission Regulatory Guide 1.26, “Quality Group Classifications and Standards
for Water, Steam, and Radioactive-Waste-Containing Components of Nuclear Power Plants,”
all components in the SDC system are classified as Group B Quality Standards.

Pumps and valves are considered to be active components and pump internals and seats,
discs, and other valve items should be covered by the plant maintenance prograri.

System Interfaces

The systems that interface with the SDC system include the reactor coolant pressure
boundary (Table IV C1) and closed cycle cooling water system (Table VII C2).

V1l E5-3 DRAFT - 12/06/99



v AUXILIARY SYSTEMS
ES. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
ES5.1.1 |Piping Piping and Carbon Steel| Oxygenated | Loss of Crevice and| ASME Section X1,
Fittings CS), Water, Up |{Material (for | Pitting 1989 Edition.

Btainless to 288°C CS com- Corrosion | Plant Technical
Bteel (SS) ponents} - Specifications.

L

E5.1.1 |Pipipg PIpmg and.  —£6— IOxygenateatCumative | Fatgue— | ASME-Seettonill,

Fittinge—- 85—  Water-p- | Fatigue, 1988-Edition-
[ ~——] o 288°C_. {Damage ANSTBIL.T.
SSi18e~
e ————— \ —— e~

GALL
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AUXILIARY SYSTEMS

y

ES. SHUTDOWN COOLING SYSTEM (Old Boiling Water

Eualuation

ME Seefro K1
eactor) compot ents

See O/ﬂapbv X

fiv

ocPﬂéb-Ssa/
Claw 12 ¢

3

and ont ewp%w“‘

{ 50~ ,
| Teble-PAMC-2500-] —axamination—

categeory-C-H-for-pressurcretairing
SLrST 2 COmpPONEnts.

Pr: WMty UdaAev dkﬂ/r\ué’{'*-(

loCrFe 50 .55a ) MIME
Secdion x 1, Table
TWwe 25,

by monitoring and controi of water chemistry to
minimize concentration of corrosive impuritiey/ in
accordance with the Plant T echnical Specifications.
(3) Parameters Monitored/ Inspected: The A)IP monitors
| the effects of corrosion by detection of coolapit leakage by
inservice inspection (ISD). Inspection requp ements of
ASME Section X1 specify visual VT-2 TWat5240)
examination during system leakage test g d system
hydrostatic test of all pressure reta ining Class 2
comgonents according to Table IWC 2500 1 category C-H.
(4) Detection of Aging Effects: Degragation of the
component due to corrosion is comghonly accompanied by
leakage of coolant. However, the eftent of inspection may
not be adequate; inspection of regresentative components
and susceptible locations should’be undertaken to provide
additional assurance that signfiicant corrosion is not
occurring. Based on piping/cg mponent geometry and fluid
flow conditions, susceptible Jocations can be identified
and evaluated. (5) Monitorifg and Trending: Inspection
schedule of ASME Section/XI should provide for timely
detection of leakage. Systfm leakage test is conducted at
=40-month intervals, and hydrostatic test at or near the
end of each inspection ifiterval. (6) Acceptance Criteria: -
Any relevant condition$s that may be detected during the
Jeakage and hydrostatic tests are evaluated in accordance
with IWC-3100 and Acceptance standards of IWC-3400 and
IWB-3516 for Cla components. {7} Corrective Actions:
Prior to service, cgrTective measures are needed to meet
the requirementy of [WB-3142 and [WA-5250. Repair and
replacement arg in conformance with IWA-4000 and IWB-
4000. (8 & 9) Lo Process and Administrative
Controls: Sife QA procedures, review and approval
processes. gnd administrative controls are implemented
in accordafice with requirements of Appendix B to 10 CER
Part 50 afid will continue to be adequate for the period 6f
license genewal. (10) Operating i o]
corrosin is likely to occur at mechanical joints,€.g..
flangy connections, because they present a grevice
senghetry at the sealing s that ey allow buildup of
mpigities d agnant conditions. No significant
cérrosion related problem has been reported for piping
WR >

.
afio

s LOC3

Existing Further
Aging Management Program {AMP) Evaluatigpn and Technical Basis Evaluation
cope Pragrafi; The program relies.on prevent Yes
ng |measures to mitiga crevice or pitting corrosion and Element 4
inservice inspection (ISI) to monitor the effects of should be
accordence-withthe-Plant-Techaical corrosion on the intended function of shut-down cgbling | further
: on| system components. (2} Preventive Actions: Mitigation is evaluated

Chanushy

oy

atigue is a time-limited ag; g analysis to be

VIl E5-5 DRAFT -
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v AUXILIARY SYSTEMS
E5. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor)
Structure and Regton of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E5.1.1 |Piping Piping and 5S Oxygenated| Crack Stress NUREG-0313.
Fittings Water, Up {initlation Corrosion |Rev. 2.
to 288°C and Growth |Cracking |NRCGL88-0L
{SCCY NRC GL 88-01,
Sup. 1.
ASME Section X1,
1989 Edition,
BWRVIP-29.
EPRI TR-103515.
VII E5-6

DRAFT - 12/06/®




L% V\\
See Chaglex X1 Fov am evaluabmof

ey

IOLFREDISSa | AsrE SEcton il ( foy Class /| 2,and
3 comporests) Gud am evaluation og-tie
Primasy Water Chemsotty ngﬂm.

voa A TEMS
-~ _¥5./ SHUTDO COOLING SYSTEM (Old BotHing-Wa Reartg
Exlstlng\ﬂ Further
Aging Management Program (AM Evaluation and Technical Basis > Evaluation
Prograsn-d Ne: g in D AT 3 Scope-o G- PTOETanT tstocuses-oR-i8 K S-S No

Rev. 2 and implemented through NRC the effects of IGSCC on the intended functi¢n of austenific
Generic letter (GL) 88-01 and i3 stainless steel (SS) piping 4 in. or larger indiamgter ag d
Supplement 1. and inservicg/inspection contains reactor water at a temperature above 98°C {above
{n conformance with ASME Section XI )200°F} during power operation regardiess of Cods

{edition specified in 10 FR 50.55a), lassification. It also applies to reactor vessel

Table IWC 2500-1, ¢Xamination ttachments and appurtenances. NUREG-0313 and GL 88-
category C-F-1 foppressure retaining 1, respectively. describe the technical basis and' staff
welds in Class 2/stainless steel piping, uidance regarding the problem of IGSCC in BWRs.

category C-H for system } Preventive Actions: Mitigation of IGSCC i by selection
#ter chemistry is monitored { material considered resistant to sensitization and
ed in accordance with SCC, e.g.. low-carbon grades of austenitig SSs and weld

es in BWRVIP-29 and TR- etal, with a maximum carbon of 0.035% and minimum
minimize the potential of 596 ferrite in weld metal, and by specia}/processing such

i s solution heat treatment. heat sink wglding, and

induction heating or mechanical stresg improvement (SD.
Water chemistry is monitored and m tained in

|OCFRED '553'/ A&M =3 accordance with EPRI guidelines in BWRVIP-29 and TR-
%MKI ,Tafd& 250D .\) 103515 to minirize the potential gf crack initiation and

growth. Also, hydrogen water chemistry and stringent
Cotegpries C-amd &M

control of conductivity is used to bit IGSCC.
prl oty wtb(e/f

(3} Parameters Monitored/Insp cted: The AMP monitors

the effects of IGSCC on the intehded function of primary
coolant system piping by detegtion and sizing of cracks by
inservice inspection (ISI). A Section XI Table IWC
2500-1, examination categoyy C-F-1, specifies for
circumferential and longity@inal welds in each pipe or
branch run NPS 4 or largef, volumetric and surface
examination of ID regionfxtending 1/4 in. on either side
of the weld and 1/3 wa ckness deep, and surface
examination of OD surface extending 1/2 in. on either
side. Surface examingtion is conducted for
circumferential and fongitudinal welds in each pipe or
branch run less thafi NPS 4. For socket welds, surface
examination is spycified of OD surface extending 1 in. on
the buttered sideAnd 1/2 in. on the other. Requirements
for training and/ qualification of personnel and *
performance d¢monstration for procedures and
equipment is §a conformance with Appendices VII and VIII
of ASME Sectfon XI, or any other formal program
approved by the NRC. Inspection requirements of testing
category C-H specify visual VT-2 (IWA-5240) examination
of all pressyfre retaining Class 2 components during
system lealyage test {IWB-5221) and system hydrostatic test
((WB-5227). Leakage detection is in conformance with
Position ¢ of Regulatory Guide 1.45. (4] Detection of Aging
EffectsfAging degradation of the piping can not occur
withouf crack initiation; extent and schedule of
inspegtion assure detection of cracks before the loss of
intenfled function of austenitic SS piping and fittings.
(5) Monitoring and Trending: Inspection schedule of
ASME Section XI provides for timely detection of cracks.
Jection schedule and sample size specified in Table 1 of
G, 88-01 are based on the condition of each weld and are

Beatrd or time s lA Co{otNin)pm- =—Tad" A ds 0
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VI  AUXILIARY SYSTEMS
E5. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component < Interest Material ment Effect Mechanism References
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v AUXILIARY SYSTEMS

71\

ES. SHUTDOWN COOLING SYSTEM {Old Boiling Water Reg tor)

Existing
Aging Management Program (AMP)

Evaluation !nd Technical Basis

Further
Evaluation

| the acceptance standards of IWC-3400

(¢
resistant material are as a minimum examined accorg

to an extent and frequency comparable to those of
Section X1, e.g., 25% are examined every 10y, at legst 12%
in 6y. Inspection extent and schedule are enhary
welds of non-resistant materials. or welds that
treated by Sl or reinforced by weld overlay. (6,
Criteria: Any IGSCC degradation is evaluated in
accordance with IWB-3100 by comparing
apfi IWC-3514.

Planar and liner flaws are sized accory
and IWA-3400. {7) Corrective Actioné: Repair and
reexaminations are in conforman
Continued operation without repa requires that crack
growth calculation be performeg according to the guidance
of GL 88-01 or other approved 4rocedures. Repair methods
include weld overlay reinforgement or partial
replacement. Approved clagiping devices may be used for
temporary reinforcement df cracked weldments. Slis
considered effective mitjgation for short and shallow
cracks, e.g.. not longer s 10% of circumference and not
deeper than 30% of wap thickness. (8 & 9} Confirmation
Process and Admini ive Controls: Site QA procedures,
review and approval processes. and administrative
controls are implefnented in accordance with
requirements of Jppendix B to 10 CFR Part 50 and will
afiequate for the period of license renewal.
(10} Op /experience: IGSCC has occurred in small-
and large-diarfieter BWR piping made of austenitic SSs.
Significant cyacking has occurred in RHR system and

or cleanup system piping welds. The AMP
G-0313 and GL 88-01 is based on
substantifl effort in research and development, and
industryfrecommendations developed in response to NRC
commupications. The program addresses improvements
elements that cause IGSCC, e.g.. a susceptible
(ized) material, significant tensile stress, and an
L stve environment, and has provided effective means

oftnsuring structural integrity of the primary coolant

* VII ES-9 DRAFT - 12/06/99
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v AUXILIARY SYSTEMS
ES. SHUTDOWN COOLING SYSTEM {Old Boiling Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
ES5.1.2 {Piping Bolting [ow-Alloy |AIir. Attrition Wear NUREG-1338.
Bteel Metal EPRI NP-57689.
Tempera- NRC GL ©1-17.
tures up to - EB 82-02.
288°C NRC Bull 88-02.
NRC IN 90-68 S1l.
ASME Section X1,
1989 Edition.

DRAFT - 12/06/9¢ VI E5-10



[0LR D 563 )
and 3 compbnents)

) frr on evaluadiom o?
pame Sectron xi (fov Class 1,2,

v AUXILIARY SYSTEMS
ES. 'WN COOLING SYSTEM (Old Bolling ¥
/Ag/ E}}sgag_w Further
ng Management Program P) Evaluation and Techgical Basis Evaluation
= - Qatlolls U . ""““'."2-.-; :nﬂn L PN ter—er @ 8 No

bolting integrity program delineatedAg
NUREG-1339 on resolution of Gep€ri

through NRC Generic Letter H
additional details on bgldng integrity

inspection in co
i6n specified in 10 CFR

alte TWC 2500- 1, examination
C-D for pressure retaining
mponents, an

Sechonxd ,
Cobegocies C-D amd
CH |

(3)-Seopes
Letter (GL) 91-17 provides assurances that plant specijic
comprehensive bolting integrity programs have beep
implemented to ensure bolting reliability. The NRZ staff
ommendations and guidelines for 2 comprehofisive
bolting integrity program is delineated in NUREG-1339,
andl the industry's technical basis for the progfam is
ouflined in EPRI NP-5769. (2] Preventive Ag ions:
Selkection of bolting material and the use of lubricants and
sedlants in accordance with guidelines of/EPRI NP-5769
4 additional requirements of NUREG, 339, prevent or
tigate degradation and failure of aly safety-related
osure bolting. The use of A 286 85 orqued to a stress
100 ksi for pump internal bolting j6 not recommended
90-68 S1). Also, hardness of ipternal preload Type 410
and 17-4PH bolting is limited fo Rockwell R.26 Bull
89-02). (3) Parameter Monitore/ Inspected: The AMP
monitors the effects of aging d¢gradation on the intended
function of closure bolting by/detection of coolant leakage,
and by detection and sizing #f cracks by inservice
inspection (ISD). Inspectio requirements of ASME
Section X1, Table IWC 250§- 1, examination category C-D
for pressure retaining bojting greater than 2 in. in
diameter specify volumgitric examination of the entire
length of bolts. Howevyr, because most failures have
occurred in fasteners Z in. or smaller, based on IE Bulletin
82-02. enhanced inspection and improved techniques are
recommended. Thege examinations may be conducted on
one component among a group of components with
similar design anfl performing similar functions in the
system. Requirgiments for training and qualification of
personnel and performance demonstration for procedures
and equipmeny is in conformance with Appendices VII and
VIII of ASME Hection X1, and additional requirements of
EPRI NP-5760. Requirements of Table WC 2500-1
category C-Ji specify visual VT-2 ([WA-5240) examination
during sysfem leakage test and hydrostatic test of all
pressure retaining Class 2 components. (4} Detection of
Aging Effects: Degradation of the closure bolting can not
occur without crack initiation. Also. loss of prestress or
attritiof of the closure bolting would result in leakage.
The exfent and schedule of inspection assure detection of
aging Hegradation before the loss of intended function of
closufe bolting. (5} Monitoring and Trending: Inspection
schefiule of ASME Section XI are effective and adequate for
timdly detection of cracks and leakage. System leakage
tes{ is conducted prior to plant startup following each
reffieling outage, and hydrostatic test is conducted at or
nehr the end of each inspection interval (6) Acceptance
Cfiteria: Any cracks in closure bolting are evaluated in
afcordance with IWC-3100 by comparing ISI results with
e acceptance standards of IWC-3400 and IWC-3513 and
517, Any relevant conditions that may be detected during
e age and hydrostatic tests ar

VIl E5-11
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v AUXILIARY SYSTEMS

E5. SHUTDOWN COOLING SYSTEM (Oid Boiling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
ES.2.1 |Pump Bowl/Casing S Oxygenated| Loss of Crevice and| ASME Section X1,
Water, Up {Material Pitting 1989 Edition.
to 288°C Corrosion |ASME OM Code-
1990, Subsection
ISTB.
NRC GL 89-04.
Plant Technical
Specifications.
VIl ES5-12
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VI  AUXILIARY SYSTEMS

ES. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactbr)

Existing
Aging Management Program {AMP)

Further
Evaluation

Evaluation a.x)é Technical Basis

wons:
-4000
-5769. (8

feortinuedfrom-prenious Hagel. "
acceptance standards of IWC-3516. {7 Corrective
Repair and replacement is in conformance with
and guidelines and recommendations of EPRI
& 9) Confirmation Process and ini Controls:
Site QA procedures, review and approvakprocesses, and
administrative controls are imple ted in accordance
with requirements of Appendix B#6 10 CFR Part 50 and
will continue to be adequate the period of license
renewal. (10) Operating i : Significant number of
incidents have been re ed on bolts and nuts that have
failed or become degrafied because of SCC. Exampies of
affected fasteners iciude (a) steam generator and
pressurizer y closures, [b} valve bonnets and pump
flange connegtions on lines 6 in. or greater. and (c) control
rod drive 3d pressurizer heater connections. The bolting
integritybrograms developed in accordance with
co; tments made in response to NRC communications
on Holting events have provided effective means of
e olting reliability. 4

guidelines given in the Plant
Specifications and relies on

testing requirem
Class 2 pumps, and

er 89-04, inservice testing

perform#d in accordance with ASME
Subsedtion TWP {or Operation and

a

CODE = 1 O~ Braientl

( of Prograz
measures to mitigate crevice or pitting corrosion and
combination of inservice inspection (ISI} and inse
testing (IST) to monitor the effects of corrosion on the
tended function of shut-down cooling system
omponents. (2) Preventive Actions: Mitigatign is by
onitoring and control of water chemistry 36 minimize
ncentration of corrosive impurities in agtordance with
e Plant Technical Specifications. (3) Pgframeters
nitored/ Inspected: The AMP monigérs the effects of
cdrrosion by 1SI to detect coolant leaKage and IST to
uate component performance. pection
quirements of ASME Section X2 specify visual VT-2
(TWA-5240) examination during/system leakage test and
bdrostatic test of all pressurf retaining Class 2
mponents according to Table IWC 2500-1 category C-H.
sed on the requirement# of 10 CFR 50.55a for ASME
ode Class 2 pumps and additional guidelines of NRC
Generic Letter (GL) 89/04, IST is performed in accordance
with ASME Subsectjén IWP {or OM Code Subsection I1STB).
(4} Detection of Agfng Effects: Degradation of the
component due 6 corroston would result in leakage of
coolant or degpidation of component performance; extent
and schedule/of ISI/1ST assure detection of corrosion
before the igss of intended function of the component.
(5] Monitgfing and Trending: IS1/1ST schedule of ASME
Section X1 should provide for timely detection of
corrosbn. System leakage test is conducted prior to plant
startfp following each refueling outage, and hydrostatic
test/at or near the end of each inspection interval.
{6/ Acceptance Criteria: Any relevant conditions that may
he detected during the leakage and hydrostatic tests are
cd in accordance with IWC-3100 and acceptance
[afidard wC-34002 . 2

(<

I

C

Yes,
Element 2
should be
further
evaluated.

&{d«e@’m
- AgM
gmd

zt-\%r‘pw
e XA
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v AUXILIARY SYSTEMS
ES. SHUTDOWN COOLING SYSTEM (Old Bolling Water Reactor)
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E5.2.2 |Pump Bolting Low-Alloy |Air, Attrition Wear NUREG-1338.
Eteel Leaking EPRI NP-5769.
Oxygenated NRC GL91-17.
Water IEB 82-02.
NRC Bull 88-02.
NRC IN 90-68 S1.
ASME Section XI,
1989 Edition.
E5.3.1 |Valves Body and [CS Forging, |Oxygenated|Loss of Crevice and| ASME Section XI,
{Check, Bonnet [CS Casting, |Water, Up [Material Pitting 1989 Edition.
Control. Hand, BS Forging, |to288°C Corrosion |{NRC IN 98-24,
Motor S Casting Plant Technical
Operated, & Specifications.
Relief Valves}
DRAFT - 12/0:5/99 VIl E5-14 -




va AUXILIARY SYSTEMS

ES. SHUTDOWN COOLING SYSTEM (Old Boiling Water §
Existing t;/ Further

Aging Management Program (AMP} Evaluatifn and Technical Basis Evaluation

frr\nh’nnaﬂ."' L 4 :.Uf-IJLIS pa‘gei —

QA procedures, review and appr
administrative controls are plemcntcd in accordance

at flange connections and other crevices
dup of impurities can occur. No significant

sion related problem has been reported.for pumps in
shut-do k

Same as for Wear of Item E5.1.2 bolting { Same as for Wear of Item E5.1. 2 bolting for piping flange | No
for piping flange connections. connections.

measures to mitigate crevice or plttmg corrosion and
inservice inspection (ISI) to monitor the effects of

accordlng to Table IWC
of Aging Effects:

may/not be adequatg? inspection of representative valves
susceptible lophtions should be undertaken to provide
ce that significant corrosion is not

g inspcctxon can be visual if the valve s

/ and may be covered by the plant

ande program. UT thickness measurements could
#ed. {5) Monitoring and Trending: IS] schedule of
Zection XI should provide for timely detection of

~12/06/99




v

AUXILIARY SYSTEMS
ES. SHUTDOWN COOLING SYSTEM {Old Boiling Water Reactor)

Structure and Region of Environ- Aging Aging .
Item Component Interest Material ment Effect Mechanism References
E5.83.1 |Valves Body and BS Forging, |Oxygenated|Crack SCC ASME Section X,

(Check, Bonnet B5S Casting |Water, Up |Initiation 1989 Edition.

Control, Hand. to 288°C and Growth NUREG-0313,

Motor Rev. 2.

Operated, & NRC GL 88-01.

Relief Valves) NRC GL 83-04.
NRC GL 96-05.
NRC IN 88-70,
BWRVIP-29.
EPRI TR-103515.

DRAFT - 12/06/99 VII E5+16




Vi1 AUXILIARY SYSTEMS
ES. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor)

Existing Further

Aging Management Program (AMP) / Evaluation and Technical Basis Evaluation
inded from previous page)
mted in accordance with IWC-3100 and acceptance

requirements of Appendix B to 10 CFRFart 50 and will
nse renewal.

systems {(NRC IN 98-24).

( cope-of-frog -----':-;4_...’.-:..:_.1 2" -\ P No
measures to mitigate stress corrosion cracking (SCCYof
stainless steel (SS) and inservice inspection (IS]) 16
monitor the effects of SCC on intended functiop/of the
valves. NUREG-0313 and GL 88-01, respectively, describe
Section XI (edition spe e technical basis and staff guidance regapding the
50.55a), Table IWC roblem of IGSCC in BWRs. (2} Preventiyé Actions:
tigation of IGSCC is by selection of rhaterial considered
resistant to sensitization and IGSCC A.¢.. low-carbon
grades of cast SSs and weld metal, yith a maximum

on of 0.035% and minimum 7/5% ferrite. Water
hemistry is monitored and majfitained in accordance
with EPRI guidelines in BWRVIP-29 and TR-103515 to
minimize the potential of craék initiation and growth.
Also, hydrogen water chemiftry and stringent control of
conductivity is used to pit IGSCC. (3) Parameters

NRC Generic letter (G
Supplement 1; and based on pl3
technical specifications, insg

or system Jeakage, Water
monitored and maintained

Monitored/Inspected: AMP monitors the effects of
|OCFeSD, 55 / Aawme SCC on intended functigh of the valves by detection and
. { QEE e sizing of cracks by ISI. /Inspection requirements of Table
%"C’h mg—i Co‘ &S IWC 2500-1 for Class £ valves, category C-G specifies for all
C_‘Gl ovd . valves in each piping/run examined under category C-F-1,
surface examinatiop of either the inside or outside surface
.Le.r of all welds extending 1/2 in. on either side of the weld. In
(P(_’.U'Y\M"( e a group of multigle valves of similar design, size, function,

and service in & system, examination of only one valve is
required. {4) Détection of Aging Effects: Degradation of
valves due t¢/SCC can not occur without crack initiation
or degradation of pump performance: ISI schedule assures
detection gf cracks or degradation of valve performance
before loss of intended function of the valves.
{5) Monltoring and Trending: Inspection schedule in
accorgance with IWC-2400 should provide timely
detegtion of cracks. All welds are inspected each
inspection period from at least one valve in each group
similar design and performing similar functions in
4Ye system. Visual examination is required only when the
e is disassembled for maintenance, repair, or
plumetric examination, but af Ieas{ once during the

C,\n.e/vwl.sky

iemc .5/54'&//45/'46 Section k! (Arcu.s; /,Z,8nd3
&m\pan z%is) and an evaluatr o Vimass Wa
Chomistry

VIl E5-17
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v

AUXILIARY SYSTEMS
ES. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
ES.3.2 [Valves Bolting Low-Alloy |Alr, Attrition Wear NUREG-1338.
(Check, Bteel Metal EPRI NP-5768.
Control, Hand, Tempera- NRC GL 91-17.
Motor tures up to IEB 82-02.
Operated, & 288°C NRC Bull 83-02.
Relief Valves) NRC IN 90-68 S1.
ASME Section X1,
1989 Edition.
E5.4.1 [Heat Tubes, Tubes: SS; Oxygenated| Loss of Crevice and] ASME Section X1,
thru Exchanger Tubesheet, Tubesheet: |Water; and |Material Pitting 1989 Edition.
ES5.4.4 Channel & S Treated Corrosion |Plant Technical
Head, Shell SS Cladding | Component Specifications.
bn Channel |Cooling
Bide): Water
Channel &
Head: CS;
Bhell: CS
¥
DRAFT - 12/06/99 VIl E5-18
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18 AUXILIARY SYSTEMS

ES. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor)
Existing : Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
(contiueTt fTOTT previows-page) -
period. (6) Acceptance Criteria: Any SCC degradatjon
evaluated in accordance with [WC-3100 by com SI
results with the acceptance standards of IWC- d
[WC-3515. (7) Corrective Actions: Repair andr€placement
are in conformance with IWA-4000. (8 & 9)Confirmation

Process and Administrative Controls; Sfte QA procedures,
review and approval processes, ang-ddministrative
controls are implemented in acpafdance with

requirements of Appendix B 46 10 CFR Part 50 and will
| continue to be adequate fef the period of license renewal.
(10) Operating # : The comprehensive AMP

outlined in NUREG~0313 and GL 88-01 addresses
improvements if all three elements that cause SCC.eg..a
susceptib terial, significant tensile stress, and an

A/\ aggressive environment, and has provided effective means
N £

TR &/ for

6CFESDSS 2/ AEME o euveldasion of ARmE Stetimxt,
S choxt, Teble UC, Gaple LLC .

@z—ﬁé oviesC-Daret £+,

£20 = acto o3 -3 ¢ ¥
radiation and temperature monitogs
component cooling system. insg¢

Nexchangers and coolers in shut-down cooling systep.
inspection in conformance with ASME 12 Preventive Actions: Monitor and control of reactor
Section X (edition specifipd lant system and component cooling system&
50.55a), Table IWC 2500-1, examinatio emistry to minimize impurities, and timp
category C-H for ppe! jon prevent or mitigate corrosion in agcordance with
Tits, and mitigation of] lant Technical Specifications. The ppfameters
onitored include halogens, sulfates/oxygen, and pH in
¢ primary water, and in additio
copper and iron, and suspended olids in the component
cooling water. (3} Parametery 2 onitored/ Inspected: The
program manages the effect€ of corrosion on the function
of the heat exchangers by monitoring parameters directly
related to corrosion, ¢.g. dissolved iron and copper, and by
detection of leakage }y radiation and temperature
monitors, in the cgfaponent cooling system. Corrective
actions are takenAvhen acceptable limits are exceeded.
Also. inspectiop/requirements of ASME Section XI specify
{A-5240) examination during system
4nd hydrostatic test of all pressure retaining
iponents according to Table IWC 2500-1
_H. (4] Detection of Aging EfJects: Monitoring of
d iron and copper, suspended solids. radiation,
and sémperature would detect the existence of corrosion:
{uent monitoring assure timely detection of the effects
corrosion before ggd Tunction ol heat——

Chapter B b on eyaluation of
Mség;&ga//ff%/faﬁm K//éré’/a&szz, £3
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v

AUXILIARY SYSTEMS
ES. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor)

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
E5.4.5 [Heat Bolting Low-Alloy |Air, Attrition Wear NUREG-1338.
Exchangers Steel Metal EPRI NP-5769.
Tempera- NRC GL 91-17.
tures up to [EB 82-02.
288°C NRC Bull 83-02.
NRC IN 90-68 S1.
ASME Section XI,
> 1989 Edition.
DRAFT - 12/(4 '99 VII E5-20 -




v AUXILIARY SYSTEMS

ES. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor)

Existing
Aging Management Program (AMP}

Evaluation and Technical Basis \

Further
Evaluation

4 conditions related to corrosion or

e:changers (5} ¥
monitoring of component cooling systcm and ASME
Section XI testing schedule should provide for. time}¥
detection of leakage or effects of corrosion. Based/n plant
specifics, water chemistry monitoring may range from few
times a week to once a month. System leaka
conducted prior to plant startup following
outage, and hydrostatic test at or near

coolant are compared to establishéd acceptable limits.
Results of Section XI leakage teg
accordance with IWC-3100 and acceptance standards of

ocedures, review and approval
proccsses. and agfministrative controls are implemented
with requirements of Appendix B to 10 CFR

Part 50 and wfll continue to be adequate for the period of

sion in the shut-down coohng system heat
gers by monitoring for temperature, elevated

boling system.

Same as for Wear of Item E5.1.2 bolting
for piping flange connections. :

Same as for Wear of Item E5.1.2 bolting for piping flange
connections.

No

V11 E5-21 DRAFT - 12/06/99




GALL REPORT —~ MECHANICAL DISCIPLINE COMMENTS

Item E5.1.1 is a TLAA. We will capture this item in our activity to

i

iew Plan.

dentify and describc TLAAs in the Standard Rev

Replace text in the Aging management program column to reflect

that Primary Water Chemistry and Inservice Inspection for Class 1,
2 and 3 components are the aging management programs.

Also,

revise the text in the Evaluation and Technical basis column to

reference proposed GALL Chapter X1 and the d
Primary Water Chemistry and ISI programs.

iscussion of the

Replace text in the Aging management program column to reflect
that Inservice Inspection for Class 1, 2 and 3 components is the

101

he text in the Evaluati

lumn to reference proposed GALL Chapter

, revise t

aging management program. Also

1515 CO

d

and Technical b

XTI and the discussion of the ISI program,

Replace text in the Aging management program column to reflect

that Primary Water Chemistry as the aging management program.
Also, revise the text in the Evaluation and Technical basis column

to reference proposed GALL Chapter XI and the discussion of the

Primary Water Chemistry program.
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VI E5-5
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VI E5-15
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Fl. Control Room Area Ventilation System

System, Structures, and Components

The system, structures, and components included in this table comprise the control room
area ventilation system which contain ducts, piping and fitting, equipment frames and
housings, flexible collars and seals, and heating and cooling air handlers.

System Interfaces

The system that interface with the control room area ventilation system is the auxiliary and
radwaste area ventilation system (Table VII F2).

VII F1-3 DRAFT - 12/06/99



v AUXILIARY SYSTEMS
F1. CONTROL ROOM AREA VENTILATION SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
Fl.1.1 |Duct Duct Fittings, Carbon Steel| Warm, Loss of General, NRC IN 82-43.
F1.1.2 and Access KCS) Moist Air | Material Microbiolo| NRC Reg. Guide
: Doors, [(Galvanized gically- 1.52.
Equipment or Painted) Influenced.
Frames and [Bolts: Plated Pitting, and
Housing ICS Crevice
Corrosion
DRAFT - 12/06/99 VIl Fl1-4
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v AUXILIARY SYSTEMS

Fl. CONTROL ROOM AREA TION SYSTEM
Existing Further
Aging Managemcnt Program (AMP) N Evaluation and Technical Basis Evaluation
p P19 » Bae Program:-fe-AvB-sheuidfocus-on-managing | Yes, no

the lntcgrity of all ducts, ﬁttings and eguipment frames generic
and housings in the ventilation system used to provide 2 AMP
to the control room area. {2) Preventive Actions: Periodic
plant system walkdowns and visual inspection should/be
undertaken to assure that the corrosion is not occurring.
(3) Parameters Monitored/ Inspected: The parametef
inspected should include evidence of material loss guch as
holes, pitting and rust buildup. The moisture levpl should
be examined periodically at susceptible locatiopS of
components to ensure acceptable levels of moigture in the
air throughout the system. Additional parargeters should
include evidence of tearing of elastomeric ffexible collars,
excessive wear and/or hardness of elastorferic seals on
dampers, and loosening of bolts anchorigg equipment.

{4) Detection of Aging Effects: General gorrosion,
microbiologically-influenced corrosioy, crevice
corrosion, and pitting corrosion may gccur in sections of
the duct exposed to the warm and mgist air particularly in
areas such as low spots in the duct. Degradation of duct
and fittings becomes evident by ohServation of pitting,
rust, degradation of paint and oth¢r coatings, and the
appearance of small holes. Addftional examination
techniques should be considered to detect effects of
corrosion especially in areas ngt easily detected from the
walkdowns. {5) Monitoring aiid Trending: Certain areas
not easily inspected due to pglor access or other
impediments, should be inspected by gaining access
through manway or other gccess doors. The results of
inspections should be usefl to determine the frequency of
any future inspections. (§) Acceptance Criteria: Any
appearance of excessiv¢ rust, pitting, and buildup of
foreign material on thf surfaces of the ducts, fittings, and
bolting should be reported and evaluated. Appearances of
tearing, excessive year, or other distress of elastomer
flexible collars and/or seals should also be reported and
evaluated. (7-9} €orrective Actions, Confirmation
Process, and Aministrative Controls: Site corrective
actions prografms, @A procedures, site review and approval
processes, ajid administrative controls are impiemented
in accordante with Appendix B to 10 CFR Part 50 '
requiremesits and will continue to be adequate for license
renewal. A10) Operating Experience: General corrosion,
microbjblogically-influenced corrosion. crevice
corrosjon, and pitting corrosion may occur in sections o
the dpct exposed to the warm and moist air particularly
areat such as low spots in the duct. In some cases, th
hufnidity level in the system far exceeded the lev

VII F1-5 DRAFT - 12/06/99



v AUXILIARY SYSTEMS
Fl. CONTROL ROOM AREA VENTILATION SY STEM
Structure and Region of Environ- Aging Aging
Iiem, | Component Interest Material ment Effect Mechanism References
Fi1.1.3 }\Duct Flexible Elastomer | Warm, Hardening | Elastomer | NRC IN 82-43.
Fl.1.4 ) Collars (Neoprene) |Moist Alr |and Loss of |Degradatio| NRC Reg, Guide
Between Ducts Strength n From 1.52.
tﬁ and Fans, Heating
bdﬁ [ Seals in and
Dampers and Radiation
{/ Doors
ot &
P
Il
7
F1.1.3 {Duct Flexible lastomer |Warm, Attrition Wear NRC IN 82-43.
Fl1.1.4 Collars (Neoprene) | Moist Air NRC Reg. Guide
Between Ducts 1.52.
and Fans,
Seals in
Dampers and
Doors
F1.2.1 |Air Handler Heating/ ICopper/ Warm, Loss of General, NRC IN 82-43.
Heating/ Cooling Coils [Nickel Moist Air |Material Microbiolo| NRC Reg. Guide
Cooling gically- 1.82.
Influenced,
Pitting, and
Crevice
Corrosion
F1.3.1 {Piping Piping and CS Hot or Cold | Loss of General, NRC IN 82-43.
Fittings Treated Material Microbiolo| NRC Reg. Guide
Water gically- 1.82.
Influenced.
Pitting, and
Crevice
Corrosion
. DRAFT - 12/06/87 VIl F1-6



v AUXILIARY SYSTEMS A
.~ Fl. —~ONTRO6LROOM AREA VENTILATION SYSTEM \ —
A Existing | Furth
Aging Management Program (AMP} Evaluation and Technical Basis Evaluati
L i i }Same-a&{er—aen.eml, Microbiologically-Influenced, Yes, TLAA
Influenced. Pitting. and Crevice and Crevice Corrosion jor Items FI.1, t.
Corrosion for Items F1.1.1 duct. fitti ﬁtangs. and access doors, and F1.1 ment frames
and access doors. and F1.1.2, equipmént | and housings. -
Jrames and housings. In addition, a ted aging analysis (TLAA} of the
In addition. several properties ould be performed for the extended period of
elastomers change over time a4d with
exposure to temperature
they agc. making se L‘O{'Aﬂ’m
changes in the
tearing of elasgémer flexible collars
and/or and in failure to seal the
joint tightdy. Therefore, a time-limited
aging ysis (TLAA] of the elastomer
0ydd be performed for the extended
. ——
Same as for Generak—Microbiologically- | Same as for General, Microbiologically-Influenced, Yes, no
Influenced. Pitting. and Crevice Pitting, and Crevice Corrosion for Items F1.1.1 duct, generic
Corrosion for Items F1.1.1 duct, fittings. | fittings, and access doors. and F1.1.2, equipment frames | AMP
and access doors, and F1.1.2, equipment | and housings.
JSframes and housings.
Plant-specific aging management Plant-specific aging management program is to be Yes, no
program. evaluated. generic
AMP__
4
%&Lﬂﬁl 1 ﬁfme(/&wa}t ry]
-Scope U PO MP-shiotit i osom-a6 g | Yes, no
e integrity ofiall piping and fittings in the ventﬂati generic
tem used to providemiy to the control room areas (2] AMP
Preventive Actions: Periottc plantsystem walkdegwns and
ual inspection should be undertaRen-to-agsyfe that the
corrosion is not occurring. (3} Parameters Monitored/

ﬁ[ayi oo/ '47 &Uﬁv[e/V'-

umishy

Inspected: The parameters inspected shoudd provide fo
evidence of any corrosion or other indi€ations of
degradation. (4) Detection of Aging Rffects: General
corrosion, microbiologically-infly€nced corrosion,
crevice corrosion, and pitting osion may occur in
sections of the piping exposegrto the warm and moist air
particularly in areas such g€ low spots in the piping.
Therefore, inspection of pépresentative components and
susceptible locations shbuld be undertaken to provide
additional assuranc at significant corrosion is not
occurring. This pection should be visual, and
ultrasonic thickngss measurement at susceptible
locations should also be undertaken to assure that
significant copfosion is not occurring. (5} Monitoring and
Trending: THe results of inspections should be used to
determingAhe frequency of any future inspections.
{6) Acceptance Criteria: Any degradation found in visual
inspegfion and UT measurement should be reported and
evaliated. (7-9) Corrective Actions, Confirmation
Process, and Administrative Controls: Site corrective
-ectiohs
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v AUXILIARY SYSTEMS
F1. CONTROL ROOM AREA VENTILATION SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
VII F1-8
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v AUXILIARY SYSTEMS

Fl. CONTROL ROOM AREA VENTILATION SYSTEM

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis \

Further
Evaluation

feentimued—froTTT Pprevious page) 2
programs, QA procedures. site review and approv:
processes, and administrative controls are impiémented
in accordance with Appendix B to 10 CFR .50
requirements and will continue to be agaquate for license
renewal. {10) Operating i neral corrosion,
microbiologically-influenced corsfosion, crevice
corrosion, and pitting co on may occur in sections of
the piping exposed t € warm and moist air particularly
spots in the piping. In some cases, the
in the system far exceeded the level (70%}
nded in Regulatory Guide 1.52 (See NRC

Notice IN 82-43).
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS

SECTION VIIF.1
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Most sections have the statement '"No generic AMP' in the Further
Evaluation column. Recommend these sections state ‘Plant-specific

aging management progranVactivity' in the Existing Aging
Management Program column and 'Plant-specific aging

management program/activity required” in the Evaluation and

Technical Basis column.

General Corrosion, Crevice Corrosion, Pitting, and MIC are listed
as Aging Mechanisms for the interior of Piping. The chemistry

program should be the applicable as existing aging management

program.

For the Elastomer Degradation Aging Mechanism entries, the

reference to 'performing a TLAA' is inappropriate.

BASIS: A TLAA is an existing calculation or analysis that meets

certain specific criteria and that must be dispositioned in one of

several acceptable ways for the period of extended opcration. Since

there is no information presented that suggests the existence of such
a calculation, inclusion of any reference to a TLAA in this entry is

incorrect and should be removed.
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F2. Auxiliary and Radwaste Area Ventilation System

F2.1

Duct

F2.1.1 Duct, Fittings, and Access Doors

F2.1.2 Equipment Frames and Housing

F2.1.3  Flexible Collars between Ducts and Fans

F2.1.4 Seals in Dampers and Doors

' Air Handler Heating/Cooling

F2.2.1 Heating/Cooling Coils
Piping

F2.3.1 Piping and Fittings

VI F2-1
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F2. Auxiliary and Radwaste Area Ventilation System
System, Structures, and Components

The system, structures, and components included in this table comprise the auxiliary and
radwaste areas ventilation system and contain ducts, piping and fitting, equipment frames
and housings, flexible collars and seals, and heating and cooling air handlers. Based on US
Nuclear Regulatory Commission Regulatory Guide 1.26, “Quality Group Classifications and
Standards for Water, Steam, and Radioactive-Waste-Containing Components of Nuclear Power
Plants,” all components in the auxiliary and radwaste area ventilation system are classified as
Group B Quality Standards.

System Interfaces

The system that interfaces with the auxiliary and radwaste area ventilation system is the
control room area ventilation system (Table VII F1).

VII F2-3 DRAFT - 12/06/99
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v AUXILIARY SYSTEMS
F2. AUXILIARY AND RADWASTE AREA VENTILATION SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References

F2.1.1 |Duct Duct Fittings, ICS Warm, Loss of iGeneral, NRC IN 82-43.

F2.1.2 and Access (Galvanized | Moist Air Material icrobiolog] NRC Reg. Guide
Doors. or Painted) ically- 1.52.
Equipment Bolts: Plated Influenced,
Frames and [CS pitting, and
Housing Crevice

Corrosion
VII F2-4
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AUXILIARY SYSTEMS

F.2  AUXILIARY AND RADWASTE VENTILATION SYSTEM
Existing Further
Aging Management Program (AMP \\ , Evaluation and Technical Basis Evaluation
FirexviP re 1) »f Program: The AMP should focus on i Yes. no
inspection by conducting system the integfity of all ducts, fittings and equipm generic
walkdowns to obtain early detgefion of | and housings in the ventilation system to provide air | AMP

significant degradation of syStem to the auxiliary and radwaste area. (2} tive Actions:
components, such as gucting, fan Periodic plant system walkdowns

housings. dampgsffames, heat should be undertaken to assure
exchanger bet(sing. and other items for | occurring (3) Parameters Monitdred/ Inspected: The
clude evidence of material

loss such as holes, pittin
level should be examingd periodically at susceptible

P{ Mz&' SW C,:—FTC { 1ocations of compongits to ensure acceptable levels of
z moisture in the ajr'throughout the system. Additional

M‘ m an a 8 parameters s d include evidence of tearing of

(‘ff ({ elastome exible collars, excessive WeAL andit

. 'H hardn of elastomaeri ats-OIT dampers, ang oosening

4] L és /’/q /'M’WS of bolts arichoring equipment. (4) Detection of Aging
Effects: General corrosion, microbiologici] y-influenced

corrosion, crevice corrosion, and pitting/corrosion may

oceur in sections of the duct exposed 1@'the warm and

moist air particularly in areas suchy/a low spots in the

K duct. Degradation of duct and figfgs becomes evident by

observation of pitting, rust, dggradation of paint and other
coatings. and the appearanet of small holes. Additional
\ examination techniques sfiould be considered to detect
effects of corrosion especially in areas not easily detected
from the walkdowns,A5) Monitoring and Trending:
Certain areas not ¢asily inspected due to poor access or
other impedimg#ts, should be inspected by gaining access

through manaay or other access doors. The resuits of
inspectiong’should be used to determine the frequepcy
any fu inspections. {(6) Acceptanee-Eriteritd 21

appealan oi-exXTES crust.pitt.mg.andbuﬂof
foreign material on the surfaces of the ducts Attings, and
bolting should be reported and evaluated. Appearances of
tearing, excessive wear, or other distresy of elastomer
flexible collars and/or seals should a}st be reported and
evaluated. (7-9) Corrective Actio onfirmation Process,
and Administrative Controls: Slte corrective actions
programs, QA procedures, sitg/review and approval
processes, and administraie controls are implemented
in accordance with Appepdix B to 10 CFR Part 50
requirements and will Zontinue to be adequate for license
renewal. (10} Opergting Experience: General corrosion,
microbiologically #ifluenced corrosion, crevice
corrosion, and pitting corrosion may occur in sections of
the duct expo€ed to the warm and moist air particularly in
areas such/s low spots in the duct. In some cases, the
humidiglevel in the system far exceeded the level (70%)
recopfimended in Regulatory Guide 1.52 (See NRC
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v AUXILIARY SYSTEMS
F2. AUXILIARY AND RADWASTE AREA VENTILATION SYSTEM
Structure and Region of Environ- Aging Aging
Component Interest Material ment Effect Mechanism References
F2.1.3 NDuct Flexible Elastomer | Warm, Hardening [Elastomer | NRC IN 82-43.
F2.1.4 )D Collars (Neoprene) [Moist Alr |and Lossof {Degradation; NRC Reg, Guide
Between Ducts Strength  From 1.52.
and Fans, Heating and
Seals in Radiation
N }\( o1 Dampers and
")( Doors
F2.1.3 |Duct Flexible Elastomer |Warm, - |Attrition Wear NRC IN 82-43.
F2.1.4 Collars [Neoprene} | Moist Air NRC Reg. Guide
Between Ducts 1.52.
and Fans,
Seals in
Dampers and
Doors
F2.2.1 | Air Handler Heating/ ICopper/ Warm, Loss of General, NRC IN 82-43.
Heating/ Cooling Coils [Nickel Moist Air |Material icrobiolog| NRC Reg. Guide
Cooling cally- 1.52.
nfluenced,
tting, and
revice
orrosion
F2.3.1 |Piping Piping and  [Carbon Steel| Hot or Cold| Loss of eneral, NRC IN 82-43.
Fittings Treated Material icrobiolog| NRC Reg. Guide
Water ically- 1.52.
influenced,
Pitting, and
Crevice
Corrosion
DRAFT - 12%:6/99 VII F2-6 *




v AUXILIARY SYSTEMS
F.2 AUXILIARY AND RADWASTE AREA VENTILATION SYSTEM
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
as for General, Microbiologica ¢ as for General. Microbiologically-Influenced, Yee—TLAR"
irdhand Crevice Corrosion for Items F2.1.1 duct,
and housing:.
Sframes a In addition. a
In addition, s elastomer should b
elastomers chaqge over #me and with license renewal.
exposure to tem
oxygen. Elastomers
they age. making g
If allowed to procged, sOmle -
changes in thefhaterial may result in
tearing of elgétomer flexible yollars.
and/or segfs, and in failure to s¢al the
joint tightly. Therefore, a time-Nm ited
aging Analysis (TLAA) of the elastmer
shodld be performed for the extendeq
neriod of license renewal.
Same as for General, Microbiologically- | Same as for General, Microbiologically-Influenced, Yes, no
Influenced. Pitting, and Crevice Pitting. and Crevice Corrosion for Items F2.1.1 duct, generic
Corrosion for Items F2.1.1 duct. fittings, | fittings, and access doors, and F2.1.2 equipment frames AMP
and access doors, and F2.1.2 equipment | and housings.
frames and housings.
Plant-specific aging management Plant-specific aging management program is to be Yes, no
program. evaluated. generic
AMP

inspection by conducting plant-
walkdowns to obtain early det€ction of
significant degradatio

idénce of any

urement at susceptible locations.

( Lesed (oola wa-qér
Chemistry Frogram

the integrity of all piping an

system used to provide air to the auxiliary and radwa
areas. (2] Preventive Actions: Periodic plant system
walkdowns and visual inspection should be underta
assure that the corrosion is not occurring. (3) Pafame
Monitored/ Inspected: The parameters insp ed should
provide for evidence of any corrosion or
of degradation. {4) Detection of Aging Effects: General
corrosion, microbiologically-influgriced corrosion..
crevice corrosion, and pitting coprosion may occur in

p6 the warm and moist air
particularly in areas such ag/fow spots in the piping.
Therefore, inspection of refresentative components and
susceptible locations shéuld be undertaken to provide
g’that significant corrosion is not
tion should be visual, and

locations shox{d also be undertaken to assure that
significant £orrosion is not occurring. (5) Monitoring and
Trending’ The results of inspections should be used to

fhe the frequency of any future inspections.

eptance Criteria: Any degradation found in visual

gther indications

x( doe
(Water

an exalua

See Chapler
Cleced Codng
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v AUXILIARY SYSTEMS
F2. AUXILIARY AND RADWASTE AREA VENTILATION SY STEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
VII-F2-8
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v AUXILIARY SYSTEMS

F.2 AUXILIARY AND RADWASTE AREA VENTILATION SYSTEM

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

otz fronT previsus-pegel

evaluated. (7-9) Corrective Actions, Confirmation Procgs
and Administrative Controls: Site corrective actiops
programs, QA procedures, site review and approy4

microbiologically-influenced
corrosion, and pitting coprfsion may occur in sections of
othe warm and moist air particularly
3 w spots in the piping. In some cases, the
in the system far exceeded the level (70%)

:
2
2
!

[N 82-43).
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS

SECTION VIIF.2

Most sections have the statement 'No generic AMP' in the Further
Evaluation column. Recommend these sections state 'Plant-specific

aging management program/activity' in the Existing Aging
Management Program column and 'Plant-specific aging

management program/activity required’ in the Evaluation and

Technical Basis column.

General Corrosion, Crevice Corrosion, Pitting; and MIC are listed
as Aging Mechanisms for the interior of Piping. The chemistry

program should be the applicable as existing AMP. Refer to AMA

titled ‘Chemistry Program (Closed Cooling).’

For the Elastomer Degradation Aging Mechanism entries, the

reference to 'performing a TLAA' is inappropriate.

BASIS: A TLAA is an existing calculation or analysis that meets

certain specific criteria and that must be dispositioned in one of

several acceptable ways for the period of extended operation. Since

there is no information presented that suggests the existence of such

a calculation, inclusion of any reference to a TLAA in this entry is

incorrect and should be removed.

f=ay

< = & O
N ~ o~
m 2 o~ f, ~
e
1> = Wa Wa

=]

=

o]

— «” =
G)“ — —
= -~ o~
< = (SIS
d% Sd% Sd%

. .
E £ = E & X =
maAm maAmeaAm
> o .8 17 o .2 » Q.=
282< 2eZgl2BRE
D= g YESZUE EZ
55 E xR G S ¥XESGE
2 5 @ o .l.anMe.l.anMe
< < x> < < > < < >
o ¥ w
[\l o~ o~
= B ¢
jo = =
> > >

Page lof 1



F3. Engineered Safety Feature Ventilation System (Primary Containment Area)
F3.1 Duct
F3.1.1  Duct, Fittings, and Access Doors
F3.1.2 Equipment Frames and Housing -
F3.1.3 Flexible Collars between Ducts and Fans
F3.1.4  Seals in Dampers and Doors
F3.2  Air Handler He;gting/ Cooling
F3.2.1 Heating/Cooling Coils
F3.3 Piping

F3.3.1 Piping and Fittings

......
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F3. Engineered Safety Feature Ventilation System (Primary Containment Area)
System, Structures, and Components

The system, structures, and components included in this table comprise the primary
containment heating and ventilation system which contain ducts, piping and fitting,
equipment frames and housings, flexible collars and seals, and heating and cooling air
handlers. Based on US Nuclear Regulatory Commission Regulatory Guide 1.26, “Quality
Group Classifications and Standards for Water, Steam, and Radioactive-Waste-Containing
Components of Nuclear Power Plants,” all components in the primary containment heating
and ventilation system are classified as Group C Quality Standards.

System Interfaces

The system that interfaces with the primary containment heating and ventilation system is
the closed cycle cooling water system (Table VII C2).
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v AUXILIARY SYSTEMS
F3. PRIMARY CONTAINMENT HEATING AND VENTILATION SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
F3.1.1 |Duct Duct Fittings, [CS Warm, Loss of General, NRC IN 82-43.
F3.1.2 and Access (Galvanized | Molst Air |Material icro- NRC Reg. Guide
Doors. or Painted) biologically! 1.52.
Equipment Bolts: Plated Influenced.,
Framesand [CS Pittirig, and
Housing Crevice
. Corrosion
[
Vi F3+4
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AUXILIARY SYSTEMS
F3. PRIMARY CONTAINMENT IEAﬂ&VG AND VENT ILATION SYSTEM
Existing Further
k »  Evaluation and Technical Basis Evaluation

Aglng Managcment Program (AMP)
2 ot elie - t Yes. no

generic

AMP

(LLScope-of—Prografii: The AMP should locus bTT M2
the integrity of all ducts, fittings and equipment frame
and housings in the ventilation system used to provi

evidence of material loss such as holes. pitfi

buildup. The moisture level should be eyAmi
@)JM‘{' SQ?Ct ‘cl C periodically at susceptible locations gf components to
’| ensure acceptabie levels of moisturg/in the air throughout
a’q"lc‘ m%ﬁﬁqeh’\@{\‘}' the system. Additional parametef§ should include
evidence of tearing of elastom

grogram /ac}m

i t area, parhcula:ly in areas such as low spots
in thc duct. Degradation of duct and ﬁttings becomcs
evi rt-by-ob mnfinn of pitting, rust drach p

not easily detected from the walkdowns. (5) ¥ omtarmg
and Trending: Certain areas not easily i
poor access or other impediments, sho

results of inspections should be usegfto determine the
frequcncy of any future inspectiony’
iteri tve rust, pitting, and
bmldup of formgn material on the surfaces of the ducts,

Appea:ancw of tearing, exfessive wear, or other distress of
elastomer flexible collars/

reported and evaluated,
Conﬁrma.twn DCEs ,andAdmim'strativethroLs: Site

implemented in gccordance with Appendix B to 10 CFR
Part 50 requirgfnents and will continue to be adequate for
license renewgl. {10} Operating Experience: General
corrosion, phicrobiologically-influenced corrosion,
crevice cgfrosion. and pitting corrosion may occur in

of the duct exposed to the warm, moist air within

the duct. In some cases, the humidity level (70%)
e system far exceeded the level recommcndcd in

DRAFT - 12/06/99
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AUXILIARY SYSTEMS

F3. PRIMARY CONTAINMENT HEATING AND VENTILATION SYSTEM
Structure and Region of Environ- Aging Aging
Component Interest Material ment Effect Mechanism References
F3.1.3 \Duct Flexible Elastomer | Warm, Hardening [Elastomer | NRCIN 82-43.
F3.1.4 ) Collars (Neoprene] |Moist Air |and Loss of {Degradation NRC Reg. Guide
\/< w Between Ducts Strength fFrom 1.52.
\B@ and Fans, fHeating and
ﬁ' em Seals in Radidtion
Dampers and
Doors
F3.1.3 | Duct Flexible lastomer | Warm, Attrition Wear NRC IN 82-43.
F3.1.4 Collars [Neoprene) | Moist Air NRC Reg. Guide
Between Ducts 1.52.
and Fans,
Seals in
Dampers and
Doors
F3.2.1 |Air Handler Heating/ Copper/ Warm, Loss of neral, NRC IN 82-43.
Heating/ Cooling Coils WNickel Moist Air | Material icro- NRC Reg. Guide
Cooling iologically| 1.52.
Influenced,
tting, and
revice
orrosion
F3.3.1 |Piping Piping and Carbon Steel| Hot or Cold{ Loss of neral, NRC IN 82-43.
Fittings Treated Material icro- NRC Reg. Guide
Water biologically| 1.52.
+Hinfluenced,
Pitting, and
Crevice
ICorrosion
DRAFT - 12/06/99 VII F&-6




AUXILIARY SYSTEMS
F3. PRIMARY CONTAINMENT

v

HEATING AND VENTILATION SYSTEM

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

me as for General. Microbiologically;
nced, Pitting. and Crevice
JSor Items F3.1.1 duct.
oors and F3.1.2 equi
ings. In additigh,
several properti®s, of elastomey§ change
over time and with urefo
temperature changes aqd gkygen.
Elastomers generally
age. making sealing
allowed to proceed,
in the material result in t of
elastomer flexibl€ collars, and/dr seals,
and in faflurgAfo seal the joint tightly.
Therefore o time-limited aging
analysi } of the elastomer shduld
be ormed for the extended period
nse renewal.

In
Corros
and acces.

Sframes and

S,

icult. If

me of chang

re

as for General, Microbiologically-Influenced.
. and Crevice Corrosion for Items F3.1.1 dyg#

=
EE S ™22 Y

Same as for General. Microbiologically-
Influenced. Pitting, and Crevice
Corrosion for Items F3.1.1 duct, fittings,
and access doors and F3.1.2 equipment
Jrames and housings.

fittings, and access doors and F3.1.2 equipment frames

~

Same as for General. Microbiologically-Influenced,
Pitting, and Crevice Corrosion for Items F3.1.1 duct,

and housings.

Yes, no
generic
AMP

Plant-specific aging management
program.

—\/\/‘\/—\/\/\

Plant-specific aging management program is to be
evaluated.

Yes, no
generic
AMP

@cheo’(oo/n w&[@f
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the integrity of all piping and fittings in the ventilatio
system used to provide air to the primary containgeént
area. (2] Preventive Actions: Periodic plant systém
walkdowns and visual inspection should be mhdertaken to
assure that the corrosion is not o ) Parameters
Monitored/ Inspected: The parametersinspected should
provide for evidence of any corrogion or other indications
of degradation. {4) Detection of Aging Effects: General
corrosion, microbiologically“influenced corrosion,
crevice corrosion. and pifting corrosion may occur in
sections of the piping exp osed to the warm, moist air
within the conta t area, particularly in areas such as
low spots in the ptbing. Therefore, inspection of
representative pomponernts and susceptible locations
should be undertaken to provide additional assurance that
significant forrosion is not occurring. This inspection
should bgvisual, and ultrasonic thickness measurement
at suscebtible locations should also be undertaken to
assurg that significant corrosion is not occurring. (5)
Monjtoring and Trending: The results of inspections
shalld be used to determine the frequency of any future
gpections. (6) Accepta.nce cntena:Any degradauon
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v AUXILIARY SYSTEMS
F3. PRIMARY CONTAINMENT HEATING AND VENTILATION SYSTEM

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
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v AUXILIARY SYSTEMS

F3. PRIMARY CONTAINMENT HEATING AND VENTILATION SYSTEM

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

and approval processes, and administpa

corrective actions programs, QA proced Site review

VII F3-9
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Most sections have the statement 'No generic AMP' in the Further
Evaluation column. Recommend these sections state "Plant-specific
aging management program/activity' in the Existing Aging
Management Program column and 'Plant-specific aging

SECTION VIIF.3

Through 9

GALL REPORT-MECHANICAL DISCIPLINE COMMENTS

Aux. Syms ESF

Ventilation

(Primary

VIEF3-1

h

xtended operation. Since

hemistry Program (Closed Cooling).’

2

General Corrosion, Crevice Corrosion, Pitting, and MIC are listed

as Aging Mechanisms for the interior of Piping. The chemistry
program should be the applicable as existing AMP. Refer to AMA

titled '
a calculation, inclusion of any reference to a TLAA in this entry is

For the Elastomer Degradation Aging Mechanism entries, the
BASIS: A TLAA is an existing calculation or analysis that meets
certain specific criteria and that must be dispositioned in one of
there is no information presented that suggests the existence of suc
incorrect and should be removed.

management program/activity required' in the Evaluation and
reference to 'performing a TLAA' is inappropriate.

Technical Basis column.
several acceptable ways for the period of e
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F4. Diesel Generator Building Ventilation System

F4.1

F4.2

F4.3

Duct

F4.1.1 Duct, Fittings, and Access Doors

F4.1.2 Equipment Frames and Housing

F4.}.3 Flexible Collars between Ducfs and Fans
F4.1.4  Seals in Dampers and Doors

Air Handler He-ating/ Cooling

F4.2.1 Heating/Cooling Coils

Piping

F4.3.1 Piping and Fittings

VII F4-1
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F4. Diesel Generator Building Ventilation System
System, Structures, and Components

The system, structures, and components included in this table comprise the diesel
generator building ventilation system which contain ducts, piping and fitting, equipment
frames and housings, flexible collars and seals, and heating and coolirig air handlers. Based
on US Nuclear Regulatory Commission Regulatory Guide 1.26, "Quality Group Classifications
and Standards for Water, Steam, and Radioactive-Waste-Containing Components of Nuclear
Power Plants,” all components in the diesel generator building ventilation system are
classified as Group C Quality Standards.

System Interfaces

The system that interface with the diesel generator building system is the auxiliary and
radwaste area ventilation system (Table VII F2).

-+ VIl F4-3 DRAFT - 12/06/99



v

AUXILIARY SYSTEMS

F4. DIESEL GENERATOR BUILDING VENTILATION SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References

F4.1.1 |Duct Duct Fittings. [CS Warm. Loss of General, NRC IN 82-43.

F4.1.2 and Access (Galvanized | Moist Air |Material Micro- NRC Reg. Guide
Doors. or Painted) biologically] 1.52.
Equipment  [Bolts: Plated Hnfluenced,
Frames and [CS Pitting, and
Housing Crevice

Corrosion
VI F4-4
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UXILIARY SYSTEMS

ngro«m/ ackuty Nbqu

F43, DIESEL GENERATOR BUILD VENTILATION SYSTEM

Q[M{— ecibic ‘”T monagemertt

§4aﬂﬂ—s4mcu4§c,
34N management
Progrova/achyity

to the diesel generator building area. (2) Pre
Actions: Periodic plant system walkdo
inspection should be undertaken to ass

corrosion is not occurring. (3} Paramwéters Monitored/

. and loosening of bolts anchoring equipment.
ection of Aging Effects: General corrosion,

2t 'loicau -influep d oo sTONT; ce
corrosion, and pitting corrosion may occur in secjiéns of
the duct exposed to the warm and moist air pagidtularly in

areas such as low spots in the duct. Degradation of duct
and fittings becomes evident by observatidn of pitting,
rust, degradation of paint and other codtings. and the
appearance of small holes. Addifi¢nal examination
techniques should be considergd’to detect effects of
corrosion especially in aregs‘fiot easily detected from the
walkdowns. (5) Monitoriw§ and Trending: Certain areas
not easily inspected gde to poor access or other
impediments, shpdid be inspected by gaining access
through manydy or other access doors. The results of
inspectiong€hould be used to determine the frequency of
any futyfe inspections. (6) Acceptance Criteria: Any
appedrance of excessive rust, pitting, and buildup o
foréigrETETEAT on the surfaces of the ducts, fittings, 4
bolting should be reported and evaluated. Appearefices of
tearing, excessive wear, or other distress of glaStomer
flexible collars and/or seals should also be’reported and
evaluated. (7-9) Corrective Actions, Gonfirmation
Process, and Administrative Congrols: Site corrective
actions programs, QA procedugpes, site review and approval
processes, and administratj»€é controls are implemented
in accordance with Appepdix B to 10 CFR Part 50
requirements and ‘ontinue to be adequate for license
renewal. (10) Opepdting Experience: Ceneral corrosion,
microbiologicallf-influenced corrosion, crevice
corrosion, apd pitting corrosion may occur in sections of
the duct epposed to the warm and moist air particularly in
areas sugh as low spots in the duct. In some cases, the
humidiy level in the system far exceeded the level (7004)
recgrimended in Regulatory Guide 1.52 (See NRC
Infompation No [N 82-43).

Existing Further
Aglng Management Program (AMP) Evaluation and Technical Basls Evaluation
e er . " (1L)-Scepd - RGeS Yes. no
the mtegrity of all ducts ﬁttings and equipment generic
and housings in the ventilation system used to pre¢ AMP

VII F4-5 DRAFT -
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v AUXILIARY SYSTEMS
F4. DIESEL GENERATOR BUILDING VENTILATION SYSTEM
Structure and Region of Environ- Aging Aging
Component Interest Material ment Effect Mechanism References
F4.1.3 Npuct Flexible [Elastomer |Warm, Hardening [Elastomer | NRC IN 82-43.
F4.1.4 jj Collars [(Neoprene} | Moist Air {and Loss of Degradation] NRC Reg. Guide
\/< Between Ducts Strength From 1.52.
N and Fans, Heating and
W Seals In Radiation
Dampers and
Doors
o
£4-%
F4.1.3 | Duct Flexible Elastomer | Warm, Attrition [Wear NRC IN 82-43.
F4.1.4 Collars [Neoprene) | Moist Air NRC Reg. Guide
Between Ducts 1.52.
and Fans,
Seals in
Dampers and
Doors
F4.2.1 |Air Handler Heating/ Copper/ Warm, Loss of eneral, NRC IN 82-43.
Heating/ Cooling Coils [Nickel Moist Air | Material icro- NRC Reg. Guide
Cooling iologically| 1.52.
Influenced,
itting, and
revice
orrosion
F4.3.1 |Piping Piping and Carbon Steel| Hot or Cold | Loss of eneral, NRC IN 82-43.
Fittings Treated Material icro- NRC Reg. Guide
Water biclogically| 1.52.
Hinfluenced,
Pitting, and
Crevice
ICorrosion
DRAFT - 12/06/99 VIl F4-6




v AUXILIARY SYSTEMS
F4. DIESEL GENERATOR BUILDING VENTILATION SYSTEM
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
e as for General, Microbiologically- | &ame as for General, Microbiologically-Influenced. Yes, TLAA
JSrames ang_housings
oxygen. Elastomers p¢nerally harden a
they age. making sg AR g more difficult.
If alliowed to procs
jomt
efiod of license renewal.
Same as for General, M:crobwlogzcauy Same as for General, Microbiologically-Influenced, Yes, no
Influenced, Pitting., and Crevice Pitting. and Crevice Corrosion for Items F4.1.1 duct, generic
Corrosion for Items F4.1.1 duct, fittings, | fittings. and access doors and F4.1.2 equipment frames AMP
and access doors and F4.1.2 equipment | and housings.
Jrames and housings.
Plant-specific aging management Plant-specific aging management program is to be Yes, no
program. evaluated. generic
AMP

K/arr/év/ /17 W&@V
rfm/;/r/
7 ﬂf ron

areas. (2) Preventive Actions: Periodic plant
walkdowns and visual inspection should be
assure that the corrosion is not occurring. 8

crevice corrosion, and pi
sections of the piping exp
particularly in areas
Therefore, inspectie
susceptible loca

dch as low spots in the piping.

of1 of representative components and
6ns should be undertaken to provide
ance that significant corrosion is not
inspection should be visual, and

ckness measurement at susceptible

: The results of inspections should be used to
- e the frequency of any future inspections.
(6} Accepfance Criteritr ATy degradation found In visual

=

Chepler Kt $oe an ovaluationof

4
‘%ef/osc’/ [ooling Wt ( //W%qﬁﬂ/
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va AUXILIARY SYSTEMS
Fa4. DIESEL GENERATOR BUILDING VENTILATION SYSTEM
Structure and Region of Environ- Aging Aging
[tem Component Interest Material ment Effect Mechanism References
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via AUXILIARY SYSTEMS

F4. DIESEL GENERATOR BUILDING VENTILATION SYSTEM

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

3

fCORTIREd fronT previous page)
inspection and UT measurement should be reported and
evaluated. (7-9) Corrective Actions, Confirmatio
and Administrative Controls: Site corrective actions
programs, QA procedures, site review approval
processes, and administrative co are implemented
in accordance with Appendix B ¢ 10 CFR Part 50
requirements and will contjzriie to be adequate for license
renewal. (10) i i : General corrosion,
microbiclogically- enced corrosion, crevice
corrosion, and ing corrosion may occur in sections of
the piping d to the warm and moist air particularly
in areas such as low spots in the piping. In some cases, the
ty level in the system far exceeded the level (70%)
ommended in ulatory Guide 1.52 {See NRC
ormation Notice IN §2-43).

gL
,ﬂ%"‘f
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS

SECTION VIIF.4

Most scctions have the statement 'No generic AMP' in the Further
Evaluation column. Recommend these sections state 'Plant-specific
aging management program/activity' in the Existing Aging
Management Program column and 'Plant-specific aging

management program/activity required' in the Evaluation and

Technical Basis column.

General Corrosion, Crevice Corrosion, P

as Aging Mechanisms for the interior of Piping. The chemistry
program should be the applicable as existing aging management

For the Elastomer Degradation Aging Mechanism entrics, the
reference to 'performing a TLAA' is inappropriate.

A TLAA is an existing calculation or analysis that meets

fic criteria and that must be d
several acceptable ways for the period of extended operation. Since

certain speci

there is no information presented that suggests the existence of such
a calculation, inclusion of any reference to a TLAA in this entry is

t and should be removed.
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G. Fire Protection

G.1

G2

G.3

G4

G.5

G.7

Intake Structure

G.1.1 Fire Barrier Penetration Seals

G.1.2 Fire Barrier Walls, Ceiling, and Floors
G.1.3 Fire Rated Doors

Turbine Building

G.z2.1 Fire Barrier Penetration Seals

G.2.2 Fire Barrier Walls, Ceiling, and Floors
G.23 Fire Rated Doors

Auxiliary Building

G.3.1 Fire Barrier Penetration Seals

G.3.2 Fire Barrier Walls, Ceiling, and Floors
G.3.3 Fire Ratec.l Doors

Diesel Generator Building

G.4.1 Fire Barrier Penetration Seals

G.4.2 Fire Barrier Walls, Ceiling, and Floors
G4.3 Fire Rated Doors

Primary Containment

G.5.1 Fire Barrier Walls, Ceiling, and Floors

High-Pressure_Service Water-System Water Dased Hee 'Pro-}z:czqm System

G.6.1 Piping and Fittings

and Valve Bodies

Reactor Coolant Pump Oil Collect System

Vil G-1

A

. G.6.2 Filter, Fire Hydrants, Mulsifier, Pump Casing, Sprinkler, Strainer,

DRAFT - 12/06/99



G.7.1 Tank
G.7.2 Piping, Tubing, Valve Bodies
G.8 Diesel Fire System

G.8.1 Diesel-Driven Fire Pump and Fuel Supply Line

DRAFT - 12,%7:/99 VII G-2



G Fire Protection
System, Structures, and Components

The system, structure, and components included in this table comprise the fire protection
system for both boiling water reactors (BWRs) and pressurized water reactors (PWRs) and
consist of several Class 1 structures and mechanical systems. The Class 1 structures include
intake structure, turbine building, auxiliary building, diesel generator building, and primary
containment, and structural components include fire barrier wall, ceiling, floor, fire door,
and penetration seal. Mechanical systems include high pressure service water system,
reactor coolant pump oil collect system, and diesel fire system, and mechanical components
include piping and fittings, filter, fire hydrant, mulsifyer, pump, valves, sprinkler, and
strainer. All the mechanical components are classified as Group C Quality Standards.

Pumps and valves are considered to be active components and pump internals and seats,
discs. bolting, and other valve items should be covered by the plant maintenance program.

System Interfaces

The systems that interface with the fire protection system include various Class 1 structures
and component supports {Chapter III), closed cycle cooling water system (Table VII C2) and
the Diesel Fuel Oil System (Table VII H1).

) VII G-3 DRAFT - 12/06/99



v AUXILIARY SYSTEMS
P G FIRE PROTECTION
~T Structure and |~ Region of Environ- Aging Aging \_
Item Component Interest Material ment Effect Mechanism Referenses
1.1 Intake Fire Barrler [Sealant indoors: Increased Weathering| 10 CFR Part 50,
7 Structure Penetration Alr Hardness and Appendix R.
Seals Qutdoors: | Shrinkage
{for Piping. Sun, .
Electrical Weather,
Conduit, Humidity.
Cable Tray, and
Heating, Moist
\ Ventilation, /E’—' _\
Air Condition,
and A
Expansion }‘101’ A' TLM )
Joint) L———:’/-_/
G.12 Intake Fire Barrier [Concrete and| Indoor and | Concrete Freeze- 10 CFR Part 50,
Structure Walls, Ceiling, Reinforce- | Outdoor Cracking and Thaw, Appendix R.
and Floors fnent Environ- |Spalling Aggressive
ments Chemical
Attack, and
Reaction
with
Aggregates
Vi G4
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z

NOT ATLAD

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Fu

]
Evaluafion

As part of the plant fire protection
program mandated by 10 CFR Part 50,
Appendix R, the fire barrier inspection
program requires periodic visual
inspection of fire barrier penetration
seals for signs of seal degradation such
as cracking, separation from walls or
components, rupture or puncture of seal,
to ensure that the intended function of
the fire barrier penetration is
maintained. The inspection should be
conducted once every 18 months.
Corrective actions should be initiated as
necessary. In addition, several
properties of sealant change over time
due to weathering. Sealants generally
harden as they age, making sealing
more difficult. If allowed to proceed,
some of the changes in the material may
result in failure to seal the joint tightly.
Therefore, time-limited aging analysis
(TLAA) of the sealant should be
performed for the period of license

Rne‘fj

{1) Scope of Program: The program is focused on managing
the effects of weathering on the intended function of the
penetration seals of piping, electrical conduit. cable tray,
heating, ventilation, air condition. and expansion joint
that perform fre barrier function. {2) Preventive Actions:
Penetration seal provides a fire barrier to confine or
retard a fire from spreading by protecting the safety-
related systems and components from heat and smoke
exposure. Periodic inspection is performed. Degraded
penetration seal is repaired or replaced. (3) Parameters
Monitorednspected: The visual inspection examines the
signs of degradation such as cracking. separation from
walls and component, separation of layers of material,
‘rupture and puncture of seal which are directly caused by
increased hardness and shrinkage of seal material due to
weathering. (4) Detection of Aging Effects: Visual
inspection should detect cracking, separation from walls
and component, rupture and puncture of seal. Visual
inspection and periodic inspection performed at least once
every 18 months should ensure timely detection of
increased hardness and shrinkage of the penetration seal
before the loss of the component intended function.

{5) Monitoring and Trending: The effects of weathering are
detectable by visual inspection and, based on operating
experience, inspection performed at least once every 18
months that degradation of the fire barrier penetration
seal is detected prior to loss of the intended function.

(6] Acceptance Criteria: No visual indications of cracking,
separation from walls and components, or separation of
layers of material, or rupture and puncture of seal.
However, properties of sealant change over time due to
weathering: TLAA of the sealant should be performed to
assure continued service. (7-9} Corrective Actions,
Confirmation Process, and Administrative Controls: Site
corrective actions program, @A procedures, site review and
approval process, and administrative controls are
tmplemented in accordance with Appendix B to 10 CFR
art 50 requirements and will continue to be adegquate for
renewal. (10} Operating Experience: Operating

nce with this AMP has shown that failure of

penetra is insignificant.

Yes
TLAA

As part of the plant fire protection
program mandated by 10 CFR Part 50,
the fire barrier inspection program
requires periodic visual inspection of
fire barrier walls, ceilings, and floors,
for signs of degradation such as concrete
cracking, spalling, and corrosion of
reinforcement, to ensure that the
intended function of the fire barriers is
maintained. The inspection should be
conducted once every 18 months.
Corrective actions are initiated as

necessary.

(1) Scope of Program.: The program is f

the aging effects on the intended function of the fire rated
walls, ceilings, and floors that perform fire barrier
function. {2) Preventive Actions: Fire rated walls,
ceilings, and floors provide fire barriers to confine or
retard a fire from spreading by protecting the safety-
related systems and components from flame and heat
exposure. Visual inspection is conducted at least every 18
months. Corrective actions are initiated as necessary.
{3) Parameters Monitored/Inspected: The AMP requires
visual inspection of the fire rated walls, ceilings, and
floors for cracking, spalling, and loss of material which
are signs of degradation of the fire rated structural
components caused by

No
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v AUXILIARY SYSTEMS
G FIRE PROTECTION
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
G.1.2 |Intake Fire Barrier  [Concrete and| Indoor and | Loss of Corrosion | 10 CFR Part 50
Structure Walls, Ceiling, [Reinforce- | Outdoor Material of Appendix R.
and Floors gnent Environ- Embedded
ments Steel
G.1.3 | Intake Fire Rated Steel Indoor and | Loss of Wear 10 CFR Part 5C,
Structure Doors Outdoor Material Appendix R.
Environ-
ments
VIl G-6
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v AUXILIARY SYSTEMS

G FIRE PROTECTION

Existing
Aging Management Program {AMP)

Evaluation and Technical Basis

Further
Evaluation

(continued from previous page)

freeze-thaw. chemical attack, and reaction with
aggregates. (4) Detection of Aging Effects: Visual
inspection is an effective method to provide timely
detection of concrete cracking. spalling. and Ioss of
material. {5) Monitoring and Trending: The concrete
cracking, spalling and loss of material are detectable by
visual inspection and, based on operating experience.
visual inspection performed at least once every 18 months
has shown that degradation of the fire barrier walls,
ceilings, and floors is detected before thereisa loss of the
intended function. (6] Acceptance Criteria: No visual
indications of concrete cracking, spalling and loss of
material. (7-9) Corrective Actions, Confirmation Process,
and Administrative Controls: Site corrective actions
program, QA procedures, site review and approval process,
and administrative controls are implemented in
accordance with Appendix B to 10 CFR Part 50
requirements and will continue to be adequate for license
renewal. (10} Operating Experience: No significant
degradation has been found during plant walkdown
inspection of the fire barrier structural components.
Operating experience with this AMP has shown that
degradation of fire barriers is insignificant.

Same as for Freeze-thaw, Aggressive
Chemical Attack, and Reaction with
Aggregates of Item G.1.2 fire barrier
walls, ceiling, and floors.

Same as for Freeze-thaw, Aggressive Chemical Attack, and
Reaction with Aggregates of Item G.1.2 fire barrier walls,
ceiling, and floors.

No

As part of the plant fire protection
program mandated by 10 CFR Part 50,
the fire door inspection program
requires periodic visual inspection and
function test of fire rated doors to
maintain their intended functions.
Corrective actions are initiated as

necessary.

(1) Scope of Program: The AMF utilizes visual inspection
to examine all the fire rated doors (automatic or manual)
that perform fire barrier function. {2) Preventive Actions:
The fire rated doors provide fire barriers to confine or
retard a fire from spreading by protecting the safety-
related systems and components from heat and smoke
exposure. Periodic inspection is conducted. Repalr or
replacement is carried out for the degraded doors.

(3] Parameters Monitored/Inspected: The fire doors are
inspected and functionally tested to verify the operability
of automatic hold-open, release, closing mechanisms, and
latches. Hollow metal fire doors are visually inspected for
holes in the skin of the door. {4) Detection of Aging
Effects: Visual inspection is an effective method to detect
degradation of the door such as wear and missing part.
Function test should promptly detect deficiency of the
operation conditions. {§) Monitoring and Trending: Wear,
missing parts or holes in the door are detectable by visual
inspection and, based on operating experience, visual
inspection and function test performed bi-monthly has
shown that degradation of the fire doors is detected prior
to loss of the intended functior. (6} Acceptance Criteria:
No visual indications of missing part, holes. and wear. No
deficiencies in the functional test. (7-8) Corrective
Actions, Confirmation Process, and Administrative
Controls: Site corrective actions program, QA procedures,
site review and approval process, and

No
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v AUXILIARY SYSTEMS
G FIRE PROTECTION

Structure and Reglon of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
0y |
¢, ~——
%/\ P2l N ¢ N\
G.2.1 |Turbine Fire BarterjSealantt | Indoors: | Incréased Weathctﬁxg%ggBWU\
Building Penetration Air Hardness and ppendix R.
t Seals Qutdoors: | Shrinkage
{for Piping. | Sun,
Electrical Weather,
Conduit, . Humidity,
Cable Tray. and
Heating, Moisture 7 f’
Ventilation, ’J O/ j(f(
Air Condition,
and ﬂ
Expansio
G.2.2 {Turbine Fire Barrier  [Concrete and| Indoor and | Concrete Frecze- 10 CFR Part 50,
Building Walls, Ceiling, [Reinforce- | Outdoor Cracking and Thaw, Appendix R
and Floors ment Environ- |Spalling Aggressive
ments Chemical
Attack, and
Reaction
with
Aggregates
G.2.2 |Turbine Fire Barrder [Concrete and| Indoor and | Loss of Corrosion | 10 CFR Part 50,
Building Walls, Ceiling, [Reinforce- | Outdoor Material of Appendix R.
and Floors ment Environ- Embedded
ments Steel
’ G.2.3 |[Turbine Fire Rated Steel Indoor and | Loss of Wear 10 CFR Part 50,
Building Doors Qutdoor Material Appendix R
‘ Environ-
‘ L\ ments
h G31 TAuxiliary  JEire Barrier —f3¢alant n ——HMpcreased | Weathefing] 10 CFR Part5Q,___|
Building Penefration Air Hardness and Appendix R.
Seals Outdoors: | Shrinkage
{for Piping, Sun,
Electrical Weather,
Conduit, Humidity,
Cable Tray. and
Heating, Moisture N 0T A T-L-A'A’
Ventilation,
\" Air Condition.
and
ansion /V
Joi /lali-mrﬁ T~ >~
G.32 |Auxiliary Fire Barrier [concrete an r and | Concrete Freeze- 10 CFR Part 50.
Building Walls, Ceiling, [Reinforce- | Outdoor Cracking and Thaw, Appendix R
and Floors ment Environ- | Spalling Aggressive
: ments Chemical
' Attack, and
Reaction
with
Aggregates

DRAFT - 12/06/99 VII G-8



va AUXILIARY SYSTEMS
G. FIRE PROTECTION
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
{Continued from previous page)
administrative controls are impiemented in accordance
with Appendix B to 10 CFR Part 50 requirements and will
continue to be adequate for license renewal. (10) Operating
Experience: Fire doors have experienced wearof the hinges
\ and handles. Operating experience with this AMP has
| shown that degradation of fire decT 15 igsignificant.
Same as the effects of Weatheringof—] Same as the effests-of Weathering of Item G. 11 fre barrier | Yes
Item G.1.1 fire barrier penetration seals | penetration seals for piping. electrical conduit, cable tray. | TLAA
for piping, electrical conduit. cable tray. | heating, ventilation. air condition, and expansion joint.
heating. ventilation. air condition, and.
expansion joint.
Same as for Freeze-thaw. Aggressive Same as for Freeze-thaw, Aggressive Chemical Attack, and| No
Chemical Attack, and Reaction with Reaction with Aggregates of Item G.1.2 fire barrier walls,
Aggregates of Item G.1.2 fire barrier ceiling, and floors.
walls, ceiling, and floors.
Same as for Freeze-thaw, Aggressive Same as for Freeze-thaw. Aggressive Chemical Attack, and | No
Chemical Attack, and Reaction with Redction with Aggregates of Item G.1.2 fire barrier walls,
Aggregates of Item G.1.2 fire barrier ceiling, and floors. ’
walls, ceiling, and floors.
Same as _for Wear of Item G.1.3 fire Same as for Wear of Item G.1.3 fire barrier doors. No
barrier doors.
— T T
Sarhe as the efjects of Wealhéring of Same as the efjects of of Item G.1.1 jre-barrer | Yes
Item G.1.1 fire barrier penetration seals | penetration seals for piping. electrical conduit, cable tray, | TLAA
for piping, electrical conduit, cable tray, | heating. ventilation, air condition, and expansion joint.
heating. ventilation, air condition. and
expansion joint.
NT e
Same as for Freeze-thaw. Aggressive Chemical Attack, and| No

Same as for Freeze-thaw, Aggressive
Chemical Attack, and Reaction with
Aggregates of Item G.1.2 fire barrier
walls, ceiling. and floors.

Reaction with Aggregates of Item G.1.2 fire barrier walls,
ceiling, and floors.

VII G-9
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v AUXILIARY SYSTEMS
G FIRE PROTECTION
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
G.3.2 |Auxiliary Fire Barrier [Concrete and{ Indoor and | Loss of Corrosion | 10 CFR Part 50,
Building Walls, Ceiling, [Reinforce- | Outdoor Material of Appendix R.
and Floors nent Environ- Embedded
‘0§/ ments Steel
v G.3.3 |Auxiliary Fire Rated Steel Indoor and | Loss of Wear 10 CFR Part 50,
/ Building Doors Outdoor Material Appendix R.
Environ-
- | i S SN
G.4.1 | Diesel Fire Bargjer _[Seatafit Indoors: Increased Weathering[46-CER-Part 50, N\
Generator Penetration Air Hardness and Appendix R.
Bullding Seals - Outdoors: | Shrinkage
7 {for Piping,. Sun,
Electrical Weather,
Conduit, Humidity,
Cable Tray. and
Heating, Moisture 6,[” ,ﬂr
Ventilation. N A.A
\ Air Condition, 77/ A
and
Expansion -
\'/\ Joint) N —
G.4.2 Diesel Fire Barrier~ [Concretéand] indoor and | Concrete Freeze- 10 CFR Part 50,
Generator Walls, Ceiling, [Reinforce- | Outdoor Cracking and Thaw, Appendix R
Building and Floors ment Environ- |Spalling Aggressive
ments Chemical
Attack, and
Reaction
with
Aggregates
G4.2 Diesel Fire Barrier [Concrete and| Indoor and | Loss of Corrosion | 10 CFR Part 50,
Generator Walls, Ceiling, [Reinforce- | Outdoor Material of Appendix R.
Building and Floors ment Environ- Embedded
ments Steel
G4.3 |Diesel Fire Rated Steel Indoor and| Loss of Wear 10 CFR Part 50,
Generator Doors Outdoor Material Appendix R.
Building Environ-
ments s
G.5.1 Primary Fire Barrier [Concrete and| Indoor Concrete Aggressive | 10 CFR Part 50,
Containment |Walls, Ceiling, [Reinforce- Cracking andl Chemical | Appendix R.
and Floors ment Spalling Attack, and
Reaction
with
Aggregates
G.5.1 Primary Fire Barrier {Concrete and| Indoor Loss of Corrosion | 10 CFR Part 50,
Containment | Walls, Ceiling. [Reinforce- Material of Appendix R.
and Floors ment Embedded
Steel
G.52 |Primary Fire Rated Steel Indoor Loss of Wear 10 CFR Part 50,
Containment | Doors Material Appendix R.
DRAFT - 12,7% /99 Vil G-10 *



v AUXILIARY SYSTEMS
G FIRE PROTECTION
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Same as for Freeze-thaw. Aggressive Same as for Freeze-thaw, Aggressive Chemical Attack. and{No
Chemical Attack, and Reaction with Reaction with Aggregates of Item G.1.2 fire barrier walls,
Aggregates of Item G.1.2 fire barrier ceiling. and floors.
walls, ceiling, and floors.
Same as for Wear of Item G.1.3 fire Same as for Wear of ltem G.1.3 fire barrier doors. No
fer doors. /\’/\
Same as the effects of Weathering of Same as the effects of Weathering of Item G.1.1 fire barrier { Yes
Item G.1.1 fire barrier penetration seals | penetration seals for piping. electrical conduit, cable tray, | TLAA
for piping. electrical conduit, cable tray.-| heating. ventilation, air condition, and expansion joint.
heating, ventilation, air condition. and
expansion joint.
W
Same as _for Freeze-thaw, Aggressive Same as Jor Freeze-thaw, Aggressive Chemical Attack, and|No
Chemical Attack, and Reaction with Reaction with Aggregates of Item G.1.2 fire barrier walls,
Aggregates of Item G.1.2 fire barrier ceiling, and floors.
walls, ceiling, and floors.
Same as for Freeze-thaw, Aggressive Same as jfor Freeze-thaw, Aggressive Chemical Attack. and|No
Chemical Attack, and Reaction with Reaction with Aggregates of Item G.1.2 fire barrier walls,
Aggregates of Item G.1.2 fire barrier ceiling, and floors.
walls, ceiling, and floors.
Same as for Wear of Item G.1.3 fire Same as _for Wear of Item G.1.3 fire barrier doors. No
barrier doors.
Same as for Freeze-thaw, Aggressive Same as for Freeze-thaw, Aggressive Chemical Attack, and| No
Chemical Attack, and Reaction with Reaction with Aggregates of Item G.1.2 fire barrier walls,
Aggregates of Item G.1.2 fire barrier ceiling, and floors.
walls, ceiling, and floors.
Same as for Freeze-thaw, Aggressive Same as for Freeze-thaw, Aggressive Chemical Attack, and|No
Chemical Attack, and Reaction with Reaction with Aggregates of Item G.1.2 fire barrier walls,
Aggregates of Item G.1.2 fire barrier ceiling. and floors.
walls, ceiling, and floors.
Samne as for Wear of Item G.1.3 fire Same as _for Wear of Item G.1.3 fire barrier doors. No
barrier doors.
Vil G-11 DRAFT - 12/06/99
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AUXILIARY SYSTEMS
G FIRE PROTECTION

Structure and Region of Environ- Aging Aging
Item ent Interest Material Effect Mechanism References
G.6.1 e | Piping and Carbon Steel| Raw Water | Loss of General. IN 94-083.
Fittings (CS). Material Microbiolo
Sxstem, Cast Iron, gically-
pnd Induced,
N&L&/ Stainless Pitting, and
Basod Steel (SS) Crevice
;l‘ r Corrosion
beoteHin
Sysfem
il
ol )
@ -
G.6.1 High-Bressuse | Piping and CS, Raw Water { Loss of Galvanic |IN 94-03.
Service—Water | Fiftings Cast Iron., 8§ Material Corrosion
(v
Fre Pritection
Sysferm

DRAFT - 12/06/99

VI G-12




A
K Aovan esalustion
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G FIRE PROTECTION o
) Existing - _Further
Aging Management Program (AMP) Evaluation and Technical Basis M

7

{ No
loss of material due to corrosion on the carbon steel

cast iron steel components exposed to raw water.

(2) Preventive Actions: Volumetric examination is
conducted at the most susceptible locations fér th

evidence of loss of material due to corrosion. Re and
replacement of the component is initiated as nefessary.
{3} Parameters Monitored/Inspected: Loss of Material
would reduce component wall thickness. Th¢ parameter
monitored in the AMP is the reduction of thickness at

/,//" 7 e’ M J‘J[@/ _Sy £ W _| the most susceptible locations such as sta t or low
fluid fiow region. (4]} Detection of Aging Effects:
Ultrasonic thickness measurement is effective method
(4 0 q rom to ensure that the effects of corrosion Aave not occurred
and the component intended functigh is maintained.
{S) Monitoring and Trending: Th ction period is

usually between five to ten years/£onsidering the slow
process of corrosion and opera experience. The results
of inspection are used to dictafe the frequency of future
inspection. {6) Acceptance Lriteria: The measured wall
thickness should exceed e minimum required wall
thickness at all inspectign locations. (7-8} Corrective
Actions, Confirmatiog Process, and Administrative
Controls: Site correglive actions program, QA procedures,
site review and approval process, and administrative
controls are im ented in accordance with Appendix B
to 10CFRP 0 requirements and will continue to be
adequate for e renewal. (10) Operating Experience:
No significagfit corrosion-related problem is reported for
the high-gfessure service water system. Inspection of the
compongnts with 20 years of service has shown minimal
or no J6ss of material at all of the sensitive locations. No
repajfs or replacements have been initiated based on the
inspection results. NRC performed service water system
o tional performance inspection and the results are

M ] ion Notice 94-03.
i {)-SeopeafProgram:—TIE Prograin

m;s?ﬂ' emant A{,gg:.k/ fregem requiveq

iies (04t
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VO  AUXILIARY SYSTEMS
G FIRE PROTECTION
Structure and Reglon of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
G.6.1 Righ Pressure | Piping and CS, Raw Water | Buildup of | Biofouling { IN 84-03.
Service Water | Fittings Cast Iron, SS Deposit
System
DRAFT - 12/0/99 Vil G-14 *




v AUXILIARY SYSTEMS
G FIRE PROTECTION

Existing
Aglng Management Progra.m (AMP)

Evaluation and Technical Basis

Further
Evaluation

{eantiniied " —preTioTS Puye]

Momtored/!nspected The AMP should utilize volumetri,
examination such as ultrasonic testing to detect redugtion
of wall thickness at the worst locations such as n
steel-stainless steel coupling located at stagndnt ot low
fluid flow regions or the lower portion of the sy$tem.

(4} Detection of Aging Effects: Ultrasonic t isan
effective method to detect loss of materialfo ensure that
the intended function of the component’is maintained.
{5) Monitoring and Trending: One tiffie inspection should
be conducted before the license rerfewal application. If
loss of material due to galvanig<Corrosion is detected, the
results of inspection and co nent analysis should be
used to dictate the frequ of future inspection.

(6) Acceptance Criterigf No unacceptable indication of loss
of material due to gajfanic corrosion. (7-9) Corrective
Actions, Confirm Process, and Administrative
Controls: Site cofrective actions program, QA procedures,
site review ang/approval process, and administrative
controls are jnplemented in accordance with Appendix B
to 10 CFR 50 requirements and will continue to be
adequate fOr license renewal. (10) Operating Experience:

o si cant problem due to loss of material by galvanic
cortosfon has been reported for the high-pressure service
watey system. NRC performed a service water system
o tional performance inspection and the results are

Periodic system performance test and
flush test are conducted to ensure no
fouling has occurred in the system.
Corrective actions such as cleaning are
initiated if necessary.

(1) Scope of Program: The program focuses on managing
buildup of deposit in the component due to fouling by raw
water. (2) Preventive Actions: Periodic full flow flush test
and system performance test prevent buildup of deposit in
the component. (3) Parameters Monitored/Inspected: The
AMP monitors the performance by full flow and system
performnance tests. If fouling occurs in the system, it would
degrade the system performance. (4] Detection of Aging
Effects: Periodic system performance test and flush test
are effective methods to ensure that the effects of fouling
have not occurred and the intended functions are
maintained. (5) Monitoring and Trending: Periodic
system performance and full flow flush tests should
provide timely detection of fouling and provide trending
data. (6} Acceptance Criteria: No indications of buildup of
deposit in the component. (7-9) Corrective Actions,
Confirmation Process, and Administrative Controls: Site
corrective actions program, QA procedures, site review and
approval process, and administrative controls are
implemented in accordance with Appendix B to 10 CFR
Part 50 requirements and will continue to be adequate for
license renewal. (10) Operating Experience: Full flow
performance test has resulted in cleaning of sprinkier
heads. NRC performed a service water system operational
performance inspection and the results are discussed in
Information Notice 94-03; applicants should review this
information for applicability to their facilities and
consider actions as appropriate.

No
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VI  AUXILIARY SYSTEMS
G FIRE PROTECTION
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
G6.2 High Pressure | Filter, Fire ICS, Raw Water | Loss of General, IN 94-03.
Service Water { Hydrant,  {Cast Iron, Material Microbiolo
System Mulsifyer, Bronze, gically-
Pump Casing, Copper, Induced,
Sprinkler, SS Pitting, and
Strainer, and Crevice
Valve Bodies Corrosion
G.6.2 | High Pressure | Filter, Fire CS Raw Water { Loss of Galvanic | IN 84-03.
Service Water | Hydrant, Cast Iron Material Corrosion
System Mulsifyer,
Pump Casing, _
Sprinkler,
Strainer, and
Valve Bodies
G.6.2 | High Pressure | Filter, Fire CS., Raw Water { Buildup of | Biofouling | IN 84-03.
Service Water | Hydrant, Cast Iron, Deposit
System Mulsifyer, Bronze, SS
Pump Casing,
Sprinkler,
Strainer, and
Valve Bedies
G.7.1 Reactor Tank CS Lubricating Loss of General, 10 CFR Part 50,
Coolant Pump 0Oil Material Galvanic, |Appendix R
Oil Collect Pitting, and IN 94-58.
System Crevice
Corrosion
G.72 {Reactor Piping, Piping and | Lubricating] Loss of General, 10 CFR Part 50,
Coolant Pump | Tubing, Valve {Valve Bodies: Oil Material Galvanic, | Appendix R.
Otil Collect Bodies ICS: Tubing: Pitting, and
System Copper, Crevice
Brass Corrosion
DRAFT - 12/06/99 Vil
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v AUXILIARY SYSTEMS
G FIRE PROTECTION
Existing Further
Aging Management Program (AMP) Evaluation and Technical Baslts Evaluation
Same as the effect of General, Same as the effect of General, Microbiologically-Induced. | No
Microbiologically-Induced, Pitting, and | Pitting, and Crevice Corrosion on Item G.6.1 high-pressure
Crevice Corrosion on Item G.6.1 high- service water system piping and fittings.
pressure service water system piping
and fittings. )
Same as the effect of Galvanic Same as the effect of Galvanic Corrosion on Item G.6.1 Yes, no
Corrosion on Item G.6.1 high-pressure | high-pressure service water system piping and fittings. generic
service water system piping and fittings. AMP
Same as the effect of Biofouling on Item | Same as the effect of Biofouling on Itern G.6.1 high- No
G.6.1 high-pressure service water . pressure service water system piping and fittings.
system piping and fittings.
As part of the plant fire protection (1) Scope of Program: The program shoulid utilize visual Yes,
program mandated by 10 CFR Part 50, and volumetric examinations to manage loss of material | no generic
Appendix R. a one-time visual due to corrosion on the intended function of the system. AMP
Inspection and volumetric examination | (2) Preventive Actions: Verification of the structural
should be conducted of the lower portion | integrity by timely inspection and corrective actions
of a sample component with the prevent corrosion of the component. (3) Parameters
potential to be exposed to oil and water. | Monitored/Inspected: Loss of Material would reduce
Engineering analysis should be carried | component wall thickness. The AMP should monitor the
out to determine the proper corrective wall thickness of the lower portion of the component
actions if the measured wall thickness | where contaminant water is expected to accumulate.
is below the acceptance criteria. {(4) Detection of Aging Effects: Aging degradation of the
component can not oceur without wall thinning; timely
inspection assures detection of loss of material before the
loss of the intended function of the component.
{(5) Monitoring and Trending: Visual inspection and
volumetric inspection should be used to ensure that the
effects of corrosion have not occurred and intended
functions of the component are maintained.
(6) Acceptance Criteria: The measured wall thickness
should exceed the required minimum wall thickness
determined by engineering analysis. {7-9) Corrective
Actions, Confirmation Process, and Administrative
Controls: Site corrective actions program, QA procedures,
site review and approval process, and administrative
controls are implemented in accordance with Appendix B
to 10 CFR Part 50 requirements and will continue to be
adeguate for license renewal. (10) Operating Experience:
No significant corrosion-related problem has been
reported for this component. IN 94-58, “Reactor Coolant
Pump Lube Oil Fire” reported that a crack in a 1 inch
diameter PVC coupling in the pump ofl lube system caused
oll leak and subsequent fire.
Same as for General. Galvanic, Pitting, | Same as for General. Galvanic, Pitting. and Crevice Yes,
and Crevice Corrosion of Item G.7.1 Corrosion of Item G.7.1 reactor coolant pump oil collect no generic
tank, AMP

reactor coolant pump oil collect tank.

Vit G-17
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VIl  AUXILIARY SYSTEMS
G FIRE PROTECTION

Structure and Region of Environ- Aging Aging
Item Component Interest Materlal ment Effect Mechanism References
G&.1 Diesel Fire Diesel-Driven [CS Fuel Oil Loss of General, 10 CFR Part 50,
System Fire Pump and Material Galvanic, |Appendix R
Fuel Oil Pitting, and
Supply Line Crevice
Corrosion
VII G-18
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v AUXILIARY SYSTEMS
G FIRE PROTECTION

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
{1) Scope of Program: The program is focused on No

As part of the plant fire protection
program required by 10 CFR Part 50,
Appendix R, the diesel-driven fire pump
is periodically tested to ensure that the
fire pump can perform the intended
function. Corrective actions are
initiated as necessary.

managing the effects of general corrosion on the intended
function of the diesel fire pump. (2} Preventive Actions:
Periodic testing, such as flow and discharge test,
sequential starting capability test, and controller
function test are performed on diesel fire pump to ensure
that the system can perform the intended function.

(3) Parameters Monitored/Inspected: The diesel fire pump
is under observation during the performance tests for
detecting any degradation of the fuel supply line.

{4) Detection of Aging Effects: The periodic performance
tests should detect degradation in the fuel cil supply lines
before a loss of the intended function can occur.

(5) Monitoring and Trending: The performance of fire
pump is monitored during the periodic tests to detect any
degradation in the system. Perjodic tests provide data for
trending. (6] Acceptance Criteria: No corrosion is allowed
in the fuel supply line. (7-9) Corrective Actions,
Confirmation Process, and Administrative Controls: Site
corrective actions program, @A procedures, site review and
approval process, and administrative controls are
implemented in accordance with Appendix B to 10 CFR
Part 50 requirements and will continue to be adequate for
license renewal. (10) Operating Experience: No corrosion-
related problem has been reported for the component.
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS

SECTION VIIG

ITIIR
s
Braaaae

B
STy
B

2
B

Change title of Subsection VIG.6 to “Water Based Firc Protection

System”

deleted. The High Pressure Service Water System is not necessarily

BASIS: The reference to High Pressure Service Water system in
a Fire Protection system.

the tables, Table of Contents, and description page should be

Fire Barrier Seals are not Time Limited Aging Analyses.

BASIS: Penetration seals do not meet the criteria of a TLAA,
assumptions defined by the current operating term, for example, 40

specifically the criterion that sates “Involve time-limited

E3

years.

Evaluation column. Recommend this section state 'Plant-specific

aging management program/activity' in the Existing Aging
Management Program column and 'Plant-specific aging
management program/activity required' in the Evaluation and

Item G.6.1 has the statement 'No generic AMP' in the Further
Technical Basis column.

The volumetric exam discussed on page VII G-13 in the Existing

Aging Management Program column is not relevant to the

referenced program.

Corrosion aging management. Replace existing text with “Fire
evaluation of Firc Water System Aging Management Activities.”

BASIS: This appears to be a discussion of Flow Accelerated
Water System Program” Also, replace the “Evaluation and

Technical Basis” information with “See Chapter XI for an
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H1.

Diesel Fuel Oil System

HI1.1

H1.2

H1.3

H1l.4

Piping
H1.1.1
H1.1.2
Valves
H1.2.1
H1.2.2
Pump

H1.3.1
H1.3.2
Tank

H1l.4.1
H1.4.2

H1.4.3

Aboveground Pipe and Fittings

Underground Pipe and Fittings

Body and Bonnet

Closure Bolting

Casing

Closure Bolting
Tank Interrial Surfaces

Tank External Surfaces

Caulking and Sealant

VIl H1-1
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H1l. Diesel Fuel Oil System
System, Structures, and Components

The system, structures, and components included in this table comprise the diesel fuel oil
system and consist of above ground and underground piping, valves, pump. and tank. Based
on US Nuclear Regulatory Commission Regulatory Guide 1.26, “Quality Group Classifications
and Standards for Water, Steam, and Radioactive-Waste-Containing Components of Nuclear
Power Plants,” all components in the diesel fuel oil system are classified as Group C Quality
Standards.

System Interfaces

The system that interfaces with the diesel fuel oil system is the emergency diesel generator
system {Table VII H2).
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v AUXILIARY SYSTEMS
Hl. DIESEL FUEL OIL SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
Hl.1.1 | Piping Aboveground [Carbon Steel| Sun, Loss of General Operating
Piping and Weather, | Material ion, | Experience
Fittings Humidity GL 88-04
and Degradatio
Moisture }
B
Vil
p——d
H-1
H1l.1.1 |Piping Aboveground [Carbon Steel] Sun, Local Loss of Pitting Operating
Piping and Weather, |Material Corrosion | Experience
Fittings Humidity d Crevice | GL 98-04
and orrosion,
Moisture oating,
egradation|
H1.1.2 | Piping Underground [Carbon Steel| Soil Loss of eneral Plant Technical
Piping and Material orrosion, | Specifications.
Fittings alvanic
orrosion
d Micro-
biologically
FInfluenced
ICorrosion
VII Hi4
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MS
DIESEL FUEL O M

gearedst ohoet

orl Sl

Existing
ing Management Prog {AMP)

Evaluation and Techn,k:al Basis

Further
Evaluation

}'ﬁe AMP should consist of
combination of plant systém
walkdowns and mainte
procedures. The plant
walkdown guidelines ghould require

visual inspection for/degraded-paint:
and reporting the walkdown results.

(1) Scope of Program: The program should focus on
managing the effects of general corrogion on the intended
function of the component. Plant walkdowns should
cover entire surface of the component. \(2) Preventive
Actions: Paint or coating should preveht or mitigate
corrosion by protecting the external suifaces of the
component from environmental exposufe. (3) Parameters
Monitored/Inspected: The AMP should utilize plant
system walkdowns to monitor egradation, whiek-

is-a-condition-direetly-retated-to potential-loss-of
materis (4) Detection of Aging Effects: Degradation of
the exterior carbon steel surfaces cannot occur without
degradation of paint or coating: inspecting and
confirming that the paint or coating is intact is an
effective method to ensure that effects of corrosion on
external surfaces of the component has not occurred and
intended functions are maintained. (5) Monitoring and
Trending: The effects of corrosion are detectable by visual
techniques and, based on operating experience, plant
system walkdown during each outage provide for timely
detection of aging effects. (6) Acceptance Criteria: Any
‘%egradaﬁon should be reported and should require
er evaluation. (7-9) Corrective Actions,
Confirmation Process, and Administrative Controls: Site
corrective actions program, @A procedures, site review and
approval process, and administrative controls should be
implemented in accordance with Appendix B to 10 CFR
art 50 requirements and should continue to be adequate
for Beense renewal (10) Operating Experience: Coating
degradation, such as flaking and peeling, has occurr
the safety and structures
Information Notice 98-

Yes, ™
no generic
AMP

Same as for General Corrosion of Item
H1.1.1 Aboveground piping and fittings.

Same as for General Corrosion of Item HI1.1.1
Aboveground piping and fittings.

-

Yes,
no generic
AMP

The external surfaces of the diesel fuel
oil underground piping and fittings are
protected, per standard industry
practice, with external coating and
wrapping and a cathodic protection
system. Other suitable means may be
used to monitor the condition of
underground piping.

(1) Scope of Program: The program relies on preventive
measures such as coating, wrapping, and cathodic
protection, for managing the effects of corrosion on the
intended function of underground piping for diesel fuel oil
system. (2) Preventive Actions: Per industry practice,
underground piping is coated with protective coating, such
as tar or synthetic coating, and is wrapped with protective
paper or plastic during installation for protecting piping
from contacting with aggressive soil environment. A
cathodic protection system may also be used to mitigate
corrosion by counteracting galvanic activity.

{3) Parameters Monitored/Inspected: If methods other
than coating and cathodic protection are used, these
methods must be described. The effectiveness of the
coatings

Yes,
Elements 3
thru 6
should be
further
evaluated

. VII H1-5
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v AUXILIARY SYSTEMS
Hl. DIESEL FUEL OIL SYSTEM

Structure and Reglon of Environ- Agling Aging
Item Component Interest Material ment Effect Mechanism References
H1.1.2 | Piping Underground [Carbon Steel| Soil Local Loss of Pitting Plant Technical
Piping and ) Material orrosion | Specifications.
Fittings d Crevice
orrosion
H1.1.2 |Piping Underground [Carbon Steel| Soil EorTUsion iecro- Plant Technical
Piping and Product biologicall ecifications.
/‘\ Fittin, \ Hinflu d ‘
Local (eSS eurfosion :
of, .
m5§€ﬂ6|
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AUXILIARY SYSTEMS
Hl.

va

DIESEL FUEL OIL SYSTEM

Existing
Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

W

{continued from previous page)

and cathodic protection system, per standard industry

practice, is measured by measuring coating conductance,

by pipe-to-soil potential surveys, by conducting bell hole

examinations to visual examine the condition of the

coatmg Coating and wrapping. howev
¥ ocC

requires periodic monitoring and maintenance to ensure

that it is functioning properly. The-AdiR-ehewld-inelude~

inspection-ofa sample of the buried-pipingic-snourc-trat

pretection-ts-furctiomMI propesly. (4) Detection of Aging
Effects: An increase in coating conductance or the
indication that certain portions of the pipes are not
adequately protected indicates coating degradation.

} . g ic i ot hod
ensure-that-efecis-of-eorrosionomexterra-surfacesoftired
ivel } 2nd jed functi

matmsiced (5] Monitoring and Trending: The effects of

corrosion are detectable by visual techniques and. based
on operating experience, inspeetiorrofasampleof-tire-

busied-pipe-shouwid-provide-for-timeiydeteruomrviaging—
effects+ (6) Acceptance Criteria:ln accordance with
accepted, industry practi assess of

on coating and cathodic protection system

measurements should be conducted on an annual basis.
Also, monitoring the coating conductance verse time or
current requirements verse time gives an indication of the
condition of the coating and cathodic protection system.
{7-9) Corrective Actions, Confirmation Process, and
Administrative Controls: Site corrective actions program,
QA procedures, site review and approval process, and
administrative controls are implemented in accordance
with Appendix B to 10 CFR Part 50 requirements, and will
continue to be adequate for license renewal. {10) Operating
Experience: Surveillance of diesel fuel oil underground
pipings for =20 years of operation has shown no aging
degradation.

Same as for General, Galvanic
corrosion, and Microbiologically-
Influenced Corrosion of Item H1.1.2
Underground Piping and Fittings.

Same as for General, Galvanic corrosion, and
Microbiologically-Influenced Corrosion of Item H1.1.2
Underground Piping and Fittings.

Yes,
Elements 3
thru 6
should be
further
evaluated

as for General, Galvanic
Mlcrobwlogu:ally-

Same as for General. Galvanic corrosion, and

Microbiologically- Inﬂuen.ced Corr fon of Item H1.
Underg Pptng _and N 64

Yes,
Elements 3

should be
further
evaluated

VII H1-7
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va AUXILIARY SYSTEMS
Hl. DIESEL FUEL OIL SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Meclanism References
H1.2.1, | Valves Body & Carbon Steel Sun, Loss of 1€ Operating
H1l.2.2 Bonnet, or Weather, Material Corrosion.\ { Experience
Closure Alloy Steel | Humidity GL 98-04.
Bolting and ggradatio
: Moisture
Hi.2.1, | Valves Body & Carbon Steel| Sun. Local Loss pf [Pitting and | Pperating
H1.2.2 Bonnet, or Weather, Material Crevice rience
Closure Alloy Steel | Humidity Corrosion, L 98-04.
Bolting and (eontings
Moisture Degradation
H1.3.1, | Pump Casing. -ICarbon Steel| Sun, Loss of General )perating
H1.3.2 Closure or Weather, Material ICorrosion. rience
Bolting Alloy Steel | Humidity Goating, L 88-04.
and Degradation
Moisture
H1.3.1, | Pump Casing, Carbon Steelf Sun, of Pitting and rating
H1.3.2 Closure oT Weather, Material Crevice erience
Bolting Alloy Steel | Humidity ICorrosion, L 98-04.
and Sonting—
Moisture egradation
H1.4.1 | Tank Internal Carbon Steef] Forel Loss of eneral ASTM D 270.
Surfaces Material Trosion | ASTM D 975.
land Micro- | ASTM D 2276.
biologically| Plant Technical
HInfluenced | Specifications.
ICorrosion

DRAFT - 12/06/99
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via AUXILIARY SYSTEMS
HI1. DIESEL FUEL OIL SYSTEM
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Same as for General Corrosion of Item | Same as for General Corrosion of Item H1.1.1 Yes,
HI.1.1 Aboveground piping and fittings. | Aboveground piping and fittings. no generic
AMP
Same as for General Corrosion of Item | Same as for General Corrosion of Item H1.1.1 Yes,
HI1.1.1 Aboveground piping and fittings. | Aboveground piping and fittings. no generic
AMP
Same as for General Corrosion of Item -| Same as for General Corrosion of Item H1.1.1 Yes,
H1.1.1 Aboveground piping and fittings. | Aboveground piping and fittings. no generic
AMP
Same as for General Corrosion of Item | Same as for General Corrosion of Item H1.1.1 Yes,
H1.1.1 Aboveground piping and fittings. | Aboveground piping and fittings. no generic
AMP
Fre—~red : 12 AWK : The program is focuse :
survexllance and ma.mtenance the conditions that cause general and microbiologically-/ | Elemen¥4
procedures. The tank internal surjéces, induced corrosion of the tank internal surfaces, i.e., th shoyl be
Pa.re coated with protective coating U program manages the potential of the tank internal fi er
prevent the exposure of carbo ces to be exposed to fuel ofl contaminated wi ter,
tank surfaces to fuel oil con ated jologics and fungal. (2} Preventive Actions: C S
with water, bacteria and pievent or mitigate corrosion by protecting the/nternal /‘./0
quality of fuel oil is contrg surfaces of the tank from contacting with r, biologics,
maintained in accordanfe with ASTM | ang fungal. Periodic draining of water collp€ted at bottom

Standard Method
and Petroleum

specifications D 270,

stause water collects on
e tank and may cause
yater is periodically
excessive water is found,
actions are taken to prevent

corrosion,
drained.

of the tank minimizes the amount of watgf and the length
of antact time. Compliance with standards D 270
D 9§75 and addition of corrosion jhhibitors and

ate measures to
for diesel fuel oils.

: The AMP monitors

. biological, and fungal
se loss of materialof the
internal surfaces. standard D 270 defines fuel
ofl specifications for ity. percent water and
ent, particulate cgfitamination, and biologics, and
uires multilevel pling and analysis of fuel oil to
etect the presence of water, biologic and fungal, which
‘cause corrosion of internal surfaces. ASTM standard
D 2276 provides guidance to quantify insoluble
particulate con tion in diesel fuel. (4) Detection of
Aging Effe Aging degradation of the diesel fuel oil tank
can not occyf without exposure of the tank internal
surfaces tg/contaminants in the fuel oil, such as water,
biologics/and fungal. Although compliance with diesel

biogides to new fuel oil, provide ade
control and maintain the stan
{3)\Parameters Monitored/I
fudl oil standards, and the wa
leyels in the fuel ofl, which

fuel and periodic multilevel sampling
¢ ass e ] oil contaminants are below
acceptable levelsTthe AMP d ot ure coating
€ ation and exposure o ternal surfaceg tg

SaChpor B 0 0

ChemtsJV Prozrmm
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VI  AUXILIARY SYSTEMS
H1. DIESEL FUEL OIL SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
Hl.4.1 [Tank Internal ICarbon Steel| Fuel Oil, Local Loss of Pitting ASTM D 270.
Surfaces Water Material orrosion | ASTM D 875.
Crevice | ASTM D 2276.
Corrosion | Plant Technical
Specifications.
H1.4.1 |Tank Internal Carbon Steel| Fuel Oil, Bulldup of {Biofouling | ASTM D 270.
Surfaces Water Deposit ASTM D 875.
ASTM D 2276.
Plant Technical
Specifications.
b 'S
DRAFT - 12,06/99 VI H1-10




v AUXILIARY SYSTEMS

H1. DIESEL FUEL OIL SYSTEM

Existing
Aging Management Program (AMP)

Further
Evaluation

Evaluation and Technical Blsis
" i

(eRtinued—frempreviors-page)-

water, blologics. and fungal has not occurred. Degradatign
of the protective coatings may expose tank internal
surfaces to conditions that cause corrosion. The AMB

detect potential degradation of protective coating ghd
measurement of tank bottom and sides near botjém for
thickness using UT method. (5) Monitoring angd Trending:
Based on industry operating experience. quan
sampling and analysts of fuel oil provide fg

| detection of conditions directly related toforrosion of

| criteria: ASTM standard D 975 specifies acceptance

criteria for the limits of water contefit. bacteria and fungal
levels. Corrective actions are takepl to prevent recurrence
when the specified limits for fuelbil standards are
exceeded or when excessive watgr is drained during
periodic surveillance. (7) Corrgctive Actions: Specific
corrective actions are implenfented in accordance with the
plant quality assurance {94 program. For example,
corrective actions are takeh to prevent recurrence when
the specified limits for fufl oil standards are exceeded or
when excessive water

with requiremefits of Appendix B to 10 CFR Part 50 and
will continue o be adequate for the period of license
renewal. (10§ Operating Experience: Surveillance of diesel
aks for =20 years of operation has shown no
aging dedradation. The results of quarterly sampling of a
fuel oitank for =15 years of operation indicate that the

Same as for General and
Microbiologically-Infiuenced
Corrosion of Item H1.4.1 Tank internal

surfaces.

Same as for General and Microbiologically-Influenced
Corrosion of Item H1.4.1 Tank internal surfaces.

Yes,
Element 4
should be
further
evaluated

Same as for General and
Microbiologically-Influenced
Corrosion of Item H1.4.1 Tank internal

Same as for General and Microbiologically-Influenced
Corrosion of Item H1.4.1 Tank internal surfaces.

Yes,
Element 4
should be
further
evaluated
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v AUXILIARY SYSTEMS
Hl. DIESEL FUEL OIL SYSTEM
Structure and Region of freds Aging Aging
Item Component Interest Material /{ ment Effect Mechanism References
Hl.4.1 [Tank Internal ICarbon Stdel| Fuel Oil, fcro- ASTM D 270.
Surfaces Weater iologically| ASTM D 975.
'B-aﬂd-ng nfluenced | ASTM D 2276.
Less O orrosion | Plant Technical
| MATERTR l/ Specifications.
H1.4.2 {Tank External ICarbon Steel| Sun, Los$of—" [General Operating
Surfaces Weather, |Material Corrosion, | Experience
: Humidity Coating GL 88-04
and Degradation
Moisture
H1.4.2 |Tank External “[Carbon Steel| Sun, Local Loss of [Pitting Operating
Surfaces Weather, Material Corrosion | Experience
Humidity jpnd Crevice | GL 98-04
and Corrosion,
Moisture Coating
L Degradation,
ﬁgjarm—‘—-eauﬂmg—mﬂ—mae-cea&—&n__mmd Weather -
< Sealant Tar Weather, Hardness and
§ idity {Shrinkage
_——_-_———_-——
\ | Moisture
L
DRAFT - 1L 3/99 VIl Hi-12




va AUXILIARY SYSTEMS

H1,

»

DIESEL FUEL OIL SYSTEM

4 %
@Managcmcn fogram |

/
Ev echnical Basls

L -Further

Evaluation

. Elemepts 4
= . £ Ebrd il 43',_&— A N M | shoufd be <
SurfaresT . / a - . & . X fi er

Zrie) 0i/ Cheons ot Fuel Ol Crem Yoqru
\iﬁ\mﬁ as for genfral Corrosion of Item | Same as for General Corrosion of Item H1.1.1 M Yes.
Degro i _—— g ings. ol Tic
. AMP
Same as for General Corrosion of Item 4 Same as for General Corrosion of Item H1.1.1 Yes,
H1.1.1 Aboveground piping and fittings. | Aboveground piping and fittings. no generic
AMP
To prevent the tank bottom from Caulking and sealing help to protect tank bottom from Yes,
corrosion, the joints between the :tzyroslon by preventing water and moisture contacting no generic
bottom and the concrete support th tank bottom. Ca and sealant, however, may AMP
i t. mma%é@. Thus, a new
caulking/sealant inspection program should be
implemented to ensure that caulking and sealant are
intact and corrosion is adequately managed.
& A
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GALL REPORT — MECHANICAL DISCIPLINE COMMENTS
SECTION VI1IH.1

VII H1-1

Diesel Fuel Oil System

H1.1.1, Hl.2.1,
H1.2.2, H1.3.1,
H13.2, & H142

VII H1-4, 8,
& 12.

Delete “coating degradation” from the Aging Mechanism column.
BASIS: Failure of the coating does not result in a loss of the
component function. The aging mechanism is corrosion that occurs as
a result of the degradation of the coating that allows the environment to
contact the metal surface.

VII H1-2

Diesel Fuel Oil System

H1.1.1,H1.2.1,
H1.2.2, H1.3.1,
H132, & H1.42

VI H1-5, 9,
& 13. VII
H14,8, &
12.

The Existing Aging Management Program (AMP) and the Evaluation
and Technical Basis columns should be reworded to say that the
walkdowns inspect for signs of metal degradation instead of coating
degradation.

BASIS: The aging effect that this program should manage is loss of
material of the underlying metal, which may not be occurring even
though the coating is degraded. Also, walkdowns before, during, and
after each refucling outage is excessive. Recommend that walkdowns
need only be performed during each refueling outage.

VII H1-3

Diesel Fuel Qil System

H.1.1.2

VII H1-6

Delete Item H1.1.2
BASIS: Corrosion product buildup on the external surfaces of buried
pipe will not result in a loss of the component function.

VII H1-5

Diesel Fuel Oil System

H1.1.2

VII H1-7

The wording in the Evaluation and Technical Basis column suggest
periodic visual inspection of buried piping. Recommend deleting the
wording and considering other alternatives.

BASIS: Visual inspection of the buried piping requires digging around
the pipe. This creates a potential risk to the coatings in that during the
course of excavation and backfill the coatings could be damaged. Such
damage could casily go undetected. This damage then would lead to
corrosion of the underlying material that would not have occurred if it
had been left alone.

VII H1-6

Diesel Fuel Oil System

H1.4.1

VII H1-12

Under the Environment column, delete the reference to water as part of
the internal environment of the fuel oil tanks.

BASIS: Water is a contaminant and should not be listed as an
environment. Contaminants is treated water environments are not
listed as the cnvironment in other systems,

VI H1-7

Diesel Fuel Oil System

H.141

VII H1-9

Delete exiting text under the Existing Aging management program
column and the Evaluation and Technical Basis column and replace
with a reference to the Fuel Oil Chemistry Program.

BASIS: The program described here is based on test methods described

Page 1 of 2




GALL REPORT - MECHANICAL DISCIPLINE COMMENTS
SECTION VIIH.1

in the ASTM Standards. These are not plant programs. The plant
program, typically the Chemistry Program, implements these standards
for testing. Replace the program with the generic Chemistry Program
(Fuel Oil) that has been provided.

VII H1-8

Diesel Fuel Oil System

H1l.4.1

VII H1-12

Under the Aging Effect column, change “corrosion product buildup” to
“local loss of material.”

BASIS: Corrosion product buildup on the external surfaces of the tank
will not result in a loss of the component function.

VII H1-9

Diesel Fuel Oil System

H1.4.1

VII H1-12

Caulking and sealants perform no function in support of the component
function of the tank or supports. Therefore, they are not within the
scope of license renewal and should be deleted from this table.

VII H1-10

Diesel Fuel Oil System

Hl.4.1

VIIHI1-13

In lieu of referencing back to a previous section here; insert the Fuel
Oil Chemistry Program

Page 2 of 2



H2. Emergency Diesel Generator System
H2.1 Diesel Engine Cooling Water Subsystem
H2.1.1 Pipe and Fittings
H2.2 Diesel Generator Air Starting Subsystem
H2.2.1 Pipe and Fittings
H2.2.2 Hand.VaJve
H2.2.3 Check Valve
H2.2.4 Drain Trap
H2.2.5 Air Accumulator Vessel
H2.3 Diesel Generator Combustion Air Intake Subsystem
H2.3.1 Piping and Fittings
H2.3.2 Filter
H2.3.3 Muffler
H2.4 Diesel Generator Combustion Exhaust Air Subsystem
H2.4.1 Piping and Fittings
H2.4.2 Mufiler .
H2.5 Diesel Generator Fuel Oil Subsystem
H2.5.1 DayTank
H2.5.2 Dip Tank

H2.5.3 Strainer

11 H2-1 DRAFT - 12/06/99
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H2. Emergency Diesel Generator System
System, Structures, and Components

The system, structures, and components included in this table comprise the emergency
diesel generator system and contain piping, valves, filter, muffler, strainer, day tank, and dip
tank for cooling water, starting air, combustion air intake, combustion exhaust air, and diesel
fuel oil subsystems. Based on US Nuclear Regulatory Commission Regulatory Guide 1.26,
“Quality Group Classifications and Standards for Water, Steam, and Radioactive-Waste-
Containing Components of Nuclear Power Plants,” all components in the emergency diesel
generator system are classified as Group C Quality Standards.

System Interfaces

The systems that interface with the emergency diesel generator system include the diesel
fuel oil system (Table VII H1) and the closed cycle cooling water system (Table VII C2}.

VIl H2-3 DRAFT - 12/06/99



vo AUXILIARY SYSTEMS
H2. EMERGENCY DIESEL GENERATOR SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Materfal ment Effect Mechanism References
H2.1.1 {Diesel Engine { Piping and Carbon Steel| Chemically} Loss of Pitting and | ASME Section X1
Cooling Water | Fittings Treated Material < (edition specified
Subsystem Deminera- Corroslon) in 10 CFR 50.55a).
lized Water Gene al Plant Technical
€n N pecifications.
{oriosion
Vil
ol |
VII H2-4
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v AUXILIARY SYSTEMS

Fifther

Existing
Aging Managemcnt Program (AMP) | |

Evaluation and Technical Basis Evaluation

WFScope-of-Rrogrami—The-program-relies-orrmonitoning.
and maintaining the chemistry conditions of the process
stem fluid {i.e. the demineralized water} and ASME Segidtn X1
inservice inspection (ISI) to manage the effects o pittlng
corrosion and crevice corrosion on the intepded function
specifications | of the components. (2] Preventive Actiops: The AMP
consists of monitoring and controllingAhe system water
chemistry (i.e. the Chemically Treated Demineralized
cified in 10 CFR 50.55a), Water) to mitigate the corrosion sffects and to ensure that
2500-1, test and examination | no adverse chemistry conditipris are present. Monitoring
capegory D-B for Class 3 pressure .| and maintaining the chegiStry conditions of the

o demineralized water witl help to mitigate the effects of
component degradation by controlling the impurities in

CIOSCd Cool ,\3 UQng v the system fluig{3) Parameters Monitored/I
The progragat generally contains chemical parameter
Ch em(g,].(\_/ specificafions, sampling frequency, analysis and
copréctive actions. The parameters monitoree-generaty

include dissolved Irom, QiSSSIved copper, chiorides,
dissolved oxygen, suspended solids. pH, and hydrezine.
They are directly related to potential of corrpsfon.
Examination category D-B of ASME Sectiefi XI Table IWD
2500-1 requires visual VT-2 examing#bn during system
leakage test and system hydrosta test to detect the
leakage. (4) Detection of AgingEffects: Within the
emergency diesel generatgeCooling water system. there are
regions of low or stagpafit flow conditions that-may cause
crevice corrosion az@ pitting at the crevices where
impurities angds0or corrosive chemicals may concentrate.
Therefore, afs one time inspection of representative
comipgrénts and susceptxble locations should be
\d@értaken to £n hat significant corrosion js no

occurring. Based on piping/component geometry ang fluid
flow conditions, susceptible locations can be identified.
Follow up actions are based on the inspection regdlts and
plant technical specification. (5) Monitoring gad
Trending: The frequency of water chemistry’monitoring
ranges from several times per week to once’a month. The
results should provide data for trending/ The result of one
time inspection should be used to dicjate the future
inspection. (6) Acceptance Criterig/ The chemistry
monitoring program provides chfmical parameter
specification and acceptable Jetels. Any relevant
conditions that may be detgeted during the leakage and
hydrostatic tests are evajdated in accordance with ASME
Section XI IWD-3000. §7) Corrective Actions: Plant
chemistry control ppégram specifies the target values for
each chemistry parameter in the treated water. If the
specified values £re exceeded. corrective actions are
initiated to bririg the chemistry parameters back to

normal levels. Corrective actions of the above one time
inspectiop/Are based on the results of the inspection.
Furthepfiore, IWA-5250 requires that the source of
1 akafie detected during the pressure test should be located

cvaluatcd for corTective measures. Repair and

VII H2-5 DRAFT - 12/06/99



v AUXILIARY SYSTEMS
H2. EMERGENCY DIESEL GENERATOR SYSTEM

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
LH2.1.1 iesel Engine | Piping and Carbon Steel| Chemically} Wall Erosion/ NRC IEB §7-01.
ooling Water | Fittings Treated Thinning Yorrosion {NRC GL 89-08.
Subsystem Deminera- NRC IN 86-106
lized Water and
S1.2 and3.
NRC IN 87-36.
l ‘ Q NRC IN 88-17.
( Hz-3
DRAFT - 12. % .:/99 Vil H2-6




vii AUXILIARY SYSTEMS
H2. EMERGENCY DIESEL GENERATOR SYSTEM

Existing

Aging Management Program (AMP)

Evalua[on and Technical Basis

Further
Evaluation

[5]7e}
IWA-4000 and IWA-7000. (8 & 9) Confirmation
and Administrative Controls: Site corrective a
program, QA procedures. site review and 3
and administrative controls are impletfiented in
accordance with Appendix B to J@'CFR Part 50
requirements and will contirtize to be adequate for license
renewal. (10) Operatint Experience: Within the closed
cycle cooling wais
stagnant flow€onditions that may cause crevice corrosion
Hrig at thc crevices where xmpurmes and/or

epTraton

erosion/corrosion are gener;
monitored/inspected. Ho

hydrazine to lower thi
level in order to m
effects. Lowcring

olved oxygen

ive actions should be irﬂtlatcd if
wall thickness is insufficient for the

Zponent to perform its intended

fction during the period of extended

i Q ‘-u graaLe NINA Y X
ﬂow conditions and low ope
the maximum crosxon/corrosion cond.itions. (2)
Preventive Actions: Inspection program should be
implemented for the EDG cooling water system to
that erosion/corrosion has not occurred at susceptible
component locations. (3) Parameters
Monitored/Inspected: Inspection such as

be detected by ultrasonic testing. (5)
Trending: Effects of erosion/corros

assure timely detection of aging gffects before there is a
loss of the component intcnded Runction. (6) Acceptance

QA procedures, site v and approval process, and
administrative controfs are implemented in accordance
with Appendix B to £0 CFR Part 50 requirements,and will
continue to be adeguate for license rencwal. {10) Operating

significant prgblem in high-energy carbon steel piping
as feedwater line. Numerous cases of wall
feedwater line due to erosion/corrosion have
d in NRC IE Bulletin 87-01, Generic Letter (GL}

atér system components. Applicants should review this,
ormation for applicability to their facilities and
fonsider actions as appropriate.

Yes
o gene
AMP

VII H2-7 DRAFT - 12/06/99
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VI  AUXILIARY SYSTEMS
H2. EMERGENCY DIESEL GENERATOR SYSTEM
Structure and Region of . Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
H2.2.1 | Diesel Engine | Piping and ICarbon Steel| Moist Air | Loss of iGeneral,
thru Starting Air | Fittings, Matertal Pitting, and
H2.2.5 | Subsystem Hand Valve, Crevice
Check Valve, Corrosion
Drain Trap.
Alr
Accumulator
Vessel
H2.3.1 |Diesel Engine | Piping and ICarbon Steel! Moist Air | Loss of IGeneral,
H2.3.2 [ Combustion | Fittings, Material Pitting, and
H2.3.3 [ Air Intake Filter, Crevice
Subsystem Muffler Corrosion
- LN
DRAFT - 12,25/99 Vil H2-8 -




AUXILIARY SYSTEMS

H2. EMERGENCY DIESEL GENERATO,

( G c (‘
bty P ity

eneck

Existing
Aging Management Program (AMP)

=M
. EVMW_/\

_ED,m'her
v

aluation

subsystem may result in corrosiop/of
the starting air components.
should rely on regular maingefia
overhaul, and periodic inapection of the
EDG air starting compe

(¢3] : Togram S

managing the effects of corrosion on thef intended fugiction
of the EDG starting air compoenents. {2} Preventive,
Actions: Periodic visual inspection, pefiodic oveghaul,
and regular maintenance of the EDG s g aj
components should be conducted to migigate {fie aging
effects due to corrosion. (3} Parame

Monitored/Inspected: The EDG starting git components
should be periodically inspected for the gresence of
corrosion debris that indicates the ing air subsystem
is undergoing corrosion. (4} ight of Aging Effects:
The debris due to general corrosigrfsuch as superficial rust
speckles and a slight dusting of Yogse passive surface rust
should be observed by visual # ction. Periodic
inspection should be condyfted tp provide timely detection
of the aging effects befo ere if a loss of the component
intended function. {5) Monitoring and Trending: Periodic
inspection and overh4ul shouldprovide data for trending.

{6] Acceptance Criferia:: Any s cant degradation
should reported #hd evaluated. j(8-9) Confirmation
Process, and ini i ntrols: Site corrective

actions program, QA procedurds, site review and approval
process, a7id administrative cgntrols should be
implemeAted in accordance Appendix B to 10 CFR
Part 5@ requirements and shauld continue to be adequate
for I e renewal. (10} ing Experience: No
sighificant aging problem is yeported of the EDG starting

hYes,

AMP.

no generic

Moisture-in-the HDG combustion ajr
intake system mtzf-krcsult in corrosion
in the EDG air in]

AMP should relylon regular
maintenance, ov periodic
inspection of t.h\J intake
components sug intake filters,
intake mufflers}afid check valves for
pe presence of corrosion

i indicate air
oing corrosion.

ns should be initiated

Parameters Monitored/

presence of corrosion d
system is undergoing coj
Effects: The debris due ¥

the aging effects before there is
tended function. (5) Monitoring

adation should reported and evaluated. (8-
Process, and Administrative Controls:
actions program, QA procedures, site
approval process, and administrative controls
pe implemented in accordance with Appendix B to
10 CFK Part 50 requirements and should continue to be

adeqgfate for license renewal. (10} i i :
Nok em is reported of the EDG air
iritake components

significant deg

Yes,

AMP.

no generic

VIl H2-9 DRAFT - 12/06/99
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VII AUXILIARY SYSTEMS
na2. EMERGENCY DIESEL GENERATOR SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
H2.4.1 |Diesel Engine |Piping and Carbon Steel| Hot Diesel | Loss of General, Plant Technical
H2.4.2 | Combustion |Fittings, Engine Material Pitting, and | Specifications.
Alr Exhaust Muffler Exhaust Crevice
Subsystem Gases ICorrosion
containing
Moisture
and
Particulate
/?\
H2.4.2) | Diesel Engine | Muffler Carbon Steel] Hot Diesel | Wall Particulate | -
< Combustion Engine Thinning [Wear
Air Exhaust Exhaust F.rosion
Subsystem Gases
{0
“
VII H2-10




AUXILIARY SYSTEMS

-

9

H2. EMERGENCY DIESEL GENERATQR

MWnan

g(raj (o (€40

i

- Further

specifically fo
COIToSion
EDG

e presence.of

ris that could indicate the
subsys

going corrosion. Correc

Plont Speci 5
agenens

i v"%(

Existing W\/

Aging Management Program (AMP) \\‘ Evaluatio Techlm sis Evaluation
= 2 Yes,

exhaust system may result in cpfTosion | managing the effects of corrosion on the intended tion | Element 6

of the EDG exhaust air pipi d of the EDG exhaust air components. (2] Preventive should be

mufflers. The AMP shoulgrfely on Actions: Periodic visual inspection, periodic overifaul, further

regular maintenance, grérhaul. and and regular maintenance of the EDG exhaust air, evaluated.

periodic inspection e EDG exhaust | components should be conducted to mitigate aging

piping and mufflg¢for inspection effects due to corrosion. (3) Parameters M red/

Inspected: The EDG exhaust air compone
periodically inspected for the presence corrosion debris
that indicates the EDG exhaust air sygtem is undergoing
corrosion. (4} Detection of Aging : The debris due to
general corrosion such as superficil rust speckles and a
slight dusting of loose passive syfface rust should be
observed by visual inspection, Periodic inspection should
be conducted to provide timgfy detection of the aging

of the component intended
‘and Trending: Periodic

1 should provide data for trending.
ia: significant degradation

d evaluated.. (8-9) Confirmation

{nspection and over:
(6) Acceptance Cri

actions pro . QA procedures, site review and approval
and ddministrative controls should be

in accordance with Appendix B to 10 CFR
adeguate

oararm-Sho

(1P SeoperbfF =P
implemented for managing the aging effects of particiydate

oqgray gomre g D&,

Yes)

moisture may erode internal surfacg$ of no gereric
the EDG exhaust air muffler. No wear erosion on the intended function of the EDG exjiaust AMP
exists for maintaining the intgrfded air muffler. (2] Preventive Actions: Periodic visugd
function of the muffler d inspections of the internal surfaces on represegntative
period of extended ope; samples should be conducted to manage the g effects
Therefore, an insp due to particulate wear erosion. (3] Fara -
should be impl Monitored/Inspected: The muffier shopdd be disassembled
erosion of the muffler |and inspected for signs of particulate 4 erosion. (4)
not and the intended Detection of Aging Effects: The ingpection program should
unctiopt’of muffler is maintained. include inspection representativg/size, inspection
tive actions should be initiated as| requirements, inspection freqyéncy, acceptance criteria,
. and corrective actions. VisyAl inspection is an effective
method for detecting wear #fosion in a disassembled EDG
M Poy exhaust air mufller. (5) Mbnitoring and Trending:
Periodic inspection prgvides data for trending and timely
detection of the aging’effect. (6) Acceptance Criteria: The
- g inspection prograg should include acceptance criteria. {7-
HZ 9) Corrective Acfio , Confirmation Process, and
Administratipé Controls: Site corrective actions program.
QA procedurgs, site review and approval process, and
administraffve controls are implemented in accordance
with Appghdix B to 10 CFR Part 50 requirements and will
continy€ to be adequate for license renewal. (1 0} Operating
Expedience: No significant aging problem is reported of the
[ cRauet-gin-ruddl - O pard z 1@ asion
&.
VII H2-11 DRaY - 12/06/99



v AUXILIARY SYSTEMS
H2. EMERGENCY DIESEL GENERATOR SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
H2.5.1 | Diesel Engine | Day Tank, ICarbon Steel| Diesel Fuel | Loss of iGeneral, ASTM D 270.
H2.5.2 | Fuel Oil Dip Tank ol Material Micro- ASTM D 975.
Subsystem biologically| ASTM D 2276.
Hinflyenced,
Pitting, and
Crevice
ICorrosion

DRAFT - 12/06/99‘
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v AUXILIARY SYSTEMS

H2, EMERGENCY DIESEL GE.

Existing
Agmg Management Program (AMP)

Further
Evaluatjon

on and biologicall
lnflucnced corrosion may occur iny'the
EDG tanks due to presence of copfiensed
water and biological contamins

the fuel oil. The AMP is simi}4

he fuel oil chcmistry
fications established in the

Fdel.” (3) New fuel oil deliveries are
eated with corrosion inhibitors and a
biocide and sampled and analyzed for
Water-content.

Fuel Ol Ci’\'@VﬂLS')“(\/
@rsc}\&w

ce of water, biologic and fungal, which cause
of tank internal surfaces. ASTM standard
D 2276 provides guidance to quantify insolubie
pa.rt.iculate conta.mmatxon in diesel fuel. (4) Deteg

internal surfaces has not occurred
water, biologics, and fungal. TheA should include
inspection of tank internal! supfaces to ensure no
degradation of tank interng¥surfaces and measurement of
tank bottom and sides ngdr bottom for thickness using UT
method. (5] Monitoring and Trending: Based on industry
operating experiene€, quarterly sampling and analysis of
fuel oil provide J6r timely detection of conditions directly
related to corprosion of tank internal surfaces before the

fucl oil standards are excecdcd or when excwstve

drained during periodic surveillance. {7) Corre
Actions: Specific corrective actions are impl
accordance with the plant quality ass
program. For example, corrective acti

cessive water is drained
. when the presence of
ed, a biocxdc is added to fuel

Controls: Site
processes,

Yil H2-13
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va AUXILIARY SYSTEMS
H2. EMERGENCY DIESEL GENERATOR SYSTEM
Structure and Region of : Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
H2.5.3 | Diesel Engine | Strainer Cast iron Diesel Fuel| Loss of General, ASTM D 270.
Fuel Oil oil Material icro- ASTM D 875.
Subsystem iologically| ASTM D 2276.
Influenced,
tting, and
revice
orrosion
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v AUXILIARY SYSTEMS
H2. EMERGENCY DIESEL GENERATOR SYSTEM

Existing

Further
Evaluation

Evaluation and TecBnical Basis

Aging Management Program (AMP)
feoTitintetifroNT PTEDIOIS page——
(10) Operating Experience: Surv:ﬂl}(xcc of el oil
tanks for a 20 years of operatio Wwn no aging

degradation. The resu Quarterly sampling of a fuel
oil tank for a of operation indicate that the water

ologics, and fungal levels were well below

Same as the effects of General Corrosion on Items H2.5.1 | Yes,

Same as the effects of General Corrosion
on Items H2.5.1 day tank and H2.5.2 dip { day tank and H2.5.2 dip tank. Element 4
tank. should be
- further
evaluated
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS
SECTION VIIH.2

Emergency Diesel
Generator System

H21.1

VII H2-4

Add genceral corrosion to the Aging Mechanism column.

Emergency Diesel
Generator System

H.2.1.1

VII H2-4

The program described in the Existing Aging Management Program
(AMP) and the Evaluation and Technical Basis columns should be
replaced with the Chemistry Program (Closed Cooling) provided.
BASIS: The Chemistry Program (Closed Cooling) will manage loss
of material due to general, crevice, and pitting corrosion. See write-
up in Chapter XI.

VII H2-3

Emergency Diesel
Generator System

H2.1.1

VII H2-6

Delete Item H.2.1

BASIS: Erosion-corrosion is not an aging mechanism applicable to
this system. This system does not meet any of the criteria for erosion-
corrosion to be a concern. As a result this system is not within the
scope of the plant Flow Accelerated Corrosion Program. In addition,
there is not operating expericnce showing that this is a concern.

VII H2-4

Emergency Diesel
Generator System

H2.2.1-5 &
H23.1-3

VII H2-9

The aging management programs described here are site specific
mainicnance activities instead of generic plant programs. We
recommend revising the Existing Aging Management Program
(AMP) and Evaluation and Technical Basis columns to reflect that
these aging effects are managed by site specific activities.

VII H2-5

Emergency Diesel
Generator System

H2.4.2

VII H2-10

Delete Item H2.4.2

BAIS: In exhaust gases, particulates in the gas are not traveling at
the speed to erode the muffler surface. The exhaust gases are
corrosive, but not erosive, therefore, the aging mechanism
“Particulate Wear Erosion” is not applicable. In addition, the diesels
are normally in standby and operated only for periodic testing which
would make erosion insignificant if the gases were erosive.

VII H2-7

Emergency Diesel
Generator System

H2.51,H252, &
H2.5.2

VII H2-13

Replace the program described with the Fuel Oil Chemistry Program.
BASIS: The program described is based on test methods delineated
in the ASTM Standards. These are not plant programs. The plant
program, typically the Chemistry Program, implements these

standards for testing.

Page 1 of 1




1 Liquid Waste Disposal System

1.1 Piping

1.2 Pumps

1.3 Valves ’
1.4 Tanks

1.5 Evaporators

1.6 Demineralizers

1.7 Gas Strippers
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L Liquid Waste Disposal System
System, Structures, and Components

The system, structures, and components included in this table comprise the liquid waste
disposal system, which collects, monitors, and recycles or releases all potentially radioactive
liquid wastes produced by boiling or pressurized water reactors in the U.S. The major
components of this system are the piping, pumps, valves, tanks, evaporators, demineralizers,
and gas strippers. All of these components are fabricated of austenitic stainless steel except
for the piping, which may be carbon, low-alloy, or austenitic stainless steel. Based on U.S.
Nuclear Regulatory Commission Regulatory Guide 1.26, "Quality Group Classifications and
Standards for Water-, Steam-, "and Radioactive-Waste-Containing Components of Nuclear
Power Plants,” all components in the liquid waste disposal system are classified as Quality
Standards Group D with the exception of the containment penetration piping out to the
second isolation valve from the containment sump pump discharge, which is Quality
Standards Group B. .

Pumps and valves are considered to be active components; seats, discs, and other valve and
pump internals should be covered by the plant maintenance program.

System Interfaces

The systems that interfaces with the liquid waste disposal system include the recirculating
water cooling system (BWRs) or the steam generator blowdown subsystem (PWRs), as well as
with other potential sources of liquid radioactive waste, including the auxiliary building
equipment and floor drains, chemical and regeneration waste drains, turbine building
equipment and floor drains, and the condensate polisher sump.

Vil 1-3 DRAFT - 12/06/99



VIO  AUXILIARY SYSTEMS
LIQUID WASTE DISPOSAL SYSTEM

L

Item

Structure and

Component

Reglon of
Interest

Material

Environ-
ment

Aging
Effect

Aging
Mechanism

References

I.1

Carbon and
Low Aliloy
Steel Piping

OD surfaces

KCarbon and
Low-Alloy
Steel

jAir and (for

me plants]
orated
ter

Beakage at
SR
Eelernat
etk
«Frc:m(\(i
Areated
>nd
[ow
wader
< y clems

]

g

Local Loss of
Material

Pitting

Corrosion
and Crevice
Corrosion

NRC IN 78-18.

L 3
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VII  AUXILIARY SYSTEMS
L LIQUID WASTE DISPOSAL SYSYEM
Existing Further
Aging Management Program (AMP] N Evaluation and Technical Basis Evaluation
m | PPy pgTa € program relies on mornroring/ | Yes.
and maintainlng the chemlstry conditions of the bora d

contact with borated water, such g water for managing the effects of pitting corrosion a throuy,
external surfaces that experieng crevice corrosion on the intended function of the should be
intermittent wetting and evapfdration. | components. (2} Preventive Actions: Monitoring/and fugdier
The AMPs to deal with this maintaining the system chemistry conditions yill help d
problem are detailed in th minimize the rate and effects of component d¢fradation

¥a pling frequency,
orrective actions.

ameters and impurities

icaglly. Based on operating
. the sa.mplxng frequency

\A\& gecdic a‘\ulu(
M%W*’ o
, achvity b /

by minimizing the impurities in the system § duid. The
AMP, however, is inadequate to manage the/effects of
pitting corrosion and crevice corrosion may occur at
external surfaces that may experience infermittent
wetting and evaporation, where impurifes in borated
water may concentrate over the years. erefore, an
inspection program should be implegfented to ensure that
pitting corrosion and crevice corroglon have not occurred.
{3) Parameters Monitored/ Inspegted: The chemistry of the
borated water is monitored and gontrolled to mitigate the
effects of pitting corrosion and £revice corrosion on the
intended function of the compbnent. However, high
concentrations of impurities/at external surfaces that may
experience intermittent weting and evaporation could
cause pitting and crevice gbrrosion under crevice
conditions. Therefore, AMP should include an
inspection of aging effecfs at susceptible locations of the
component to ensure pitting corrosion and crevice
corrosion are adequatyly managed. (4) Detection of Aging
Effects: The existing/AMP should include inspection
and/or testing sam fles of the component for timely
detection of aging gffiects due to pitting corrosion and
crevice corrosion/ Programs such as visual inspection and
ultrasonic thickfiess measurement are effective methods
to ensure that the effects of pitting corrosion and crevice
corrosion havy not occurred and the intended functions
are maintaingd. (5] Monitoring and Trending: The results
of the inspeftion should be used to dictate the frequency of
future inspfctions. (6) Acceptance Criteria: Any
degradatign is evaluated in accordance with IWE-3100 or
IWB-3100 by comparing ISI results with the acceptance

standarg of IWE-3400 or IWB-3400. (7, 8 & 9) Corrective
: , Confirmation Process and Administrative
Can 0 ls Site corrective actions program, QA procedures,

site feview and approval process, and administrative
confrols are implemented in accordance with Appendix B
to/10 CFR Part 50 requirements and will continue to be
aflequate for license renewal. (10} Operating Experience:
Boric acid corrosion has not been reported in liquid waste
posal system components, but several through-wall
dracks at piping welds have been found in spent fuel

eZOIng systems 918} —

—

\__’\/
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v AUXILIARY SYSTEMS
L LIQUID WASTE DISPOSAL SYSTEM

Structure and Region of Environ- Aging Aging
ftem Component Interest Material ment Effect Mechanism References
1.1 Carbon and OD surfaces  [Carbon and [Air and (for | Loss of Coasseslanyt| NRC GL 88-05.
Low Alloy Low-Alloy fsome plants] Material Boric Acid | ASME Section XI,
Steel Piping Steel borated Wastage at | 1989 Edition.
water External | NRCIN 856-108 S3.
leakage at Surfaces
OD

bl b ) V & v Corvesion I
sate | st | SP | oume | samE
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v AUXILIARY SYSTEMS

L LIQUID WASTE DISPOSAL SYSTEM / 5"'

Existing

Evaluatxon and Technical Basis

Evaluation

Aglng Management Progra.m (AMP)

B}‘ﬂ(. Mld CGWBSIM

Projram

S¢v » DET e ﬂ Lall Faiaed » Aol | A &
(GL) 88- 05 provides assurances thata program has beey
implemented consisting of systematic measures to engure
that the effects of corrosion caused by leaking coolast
containing boric acid does not lead to degradation And
provides assurance that the reactor components jill have
a extremely low probability of abnormal leakage, rapidly
propagating failure, or gross rupture. The program
includes (a) determination of principal location,

{(b) examinations requirements and procgdures for
locating small leaks, and (c) engineering evaluations and
corrective actions. (2) Preveative Agtions: Mi
reactor coolant leakage by frequent/nonitoring of the
locations where potential leakage £ould occur and
repairing the leaky components As soon as possible,
prevent or mitigate boric acid gbrrosion. {3) Parameters
Monitored/Inspected: The AMP monitors the effects of
boric acid corrosion on the Mntended function of the
component by detection of coolant leakage by inservice
inspection (ISI). {4) Detegtion of Aging Effects:
Degradation of the comgonent due to boric acid wastage
can not occur withouy/leakage of coolant containing boric
acid; extent arid scheflule of inspection assure detection of
leakage before the Igss of intended function of the
component. (5} Mghitoring and Trending: Inspection
schedule of ASME Section XI should provide for timely
detection of leakdge. System hydrostatic test is conducted
at or near the ¢hd of each inspection interval.
(6) Acceptangé Criteria: Any relevant conditions that may
be detected d g the leakage and hydrostatic tests are
evaluated irf accordance with ASME Section X1
requiremenfts. (7) Corrective Actions: Repair and
replacemeht is in conformance with ASME Section XI
requiremgnts. (8 & 9) Confirmation Process and
Adminigtrative Controls: Site QA procedures, review and
approvil processes, and administrative controls are
implegiented in accordance with requirements of
Apperfdix B to 10 CFR Part 50 and will continue to be
adeqpate for the period of license renewal. (10) Operating
Expgrience: Boric acid wastage observed in nuclear power
plajits may be classified into two distinct types:
{a) korrosion that increases the rate of leakage, e.g.,
cgtrosion of closure bolting or fasteners in reactor coolant
P ure boundary. and (b} corrosion that occurs some
distance from the source of leakage. Some recent
Incidents of boric acid wastage {(IN 86-108 S3) at Calvert
1iffs Unit 1 (Feb. 1994) and Three Mile Island Unit 1
March 1994) indicate that, although implementation of

GL 88-05 ensures timely detection of leakage, there may
still be a lack of awareness of the conditions that can lead

o-bqric acid wastage. Pa

No

Plamt Spea% '
Reuq lam a9 o
?(oﬂw/ﬂrcﬁu:*\PS

progtom [achi vy regeie?

o %ppd-@g >quw[ Wwéajmo‘
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VI  AUXILIARY SYSTEMS
L LIQUID WASTE DISPOSAL SYSTEM

Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
1.1 Carbon and ID surfaces ICarbon and Local Loss of | Pitting
Low Alloy Low-Alloy Material Corrosion
Steel Piping teel and Crevice;
Corrosion
1.1 Carbon and ID surfaces Carbon and Loss of Corrosion/
Low Alloy Low-Alloy Material Boric Acid
Steel Piping Steel Wastage at
Internal
Surfaces
possible
chlerides
particularly
in plants
located near
the ocean
1.1 Stainless OD surfaces  [Stainless Air and (for | Crack Stress ASME Section X1,
Steel Piping Steel me plants} Initiation Corrosion | 1989 Edition.
rated and Growth | Cracking | Regulatory Guide
ater {SCC) 1.44.
feakage at
oD

\h} ]
Tdew o

11
iy
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v AUXILIARY SYSTEMS

L LIQUID WASTE DISPOSAL SYSTEM

Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Plant-specific aging management Plant-specific aging management program will be Yes.
program. evaluated. No generic
AMP
Plant-specific aging management Plant-specific aging management program will be Yes.
program. evaluated. No generic
AMP
delines of Regulatory Guide (RG) 1. 1) Scope of Program: The program includes preventive No

Measures to mitigate SCC of SS components, and tce
pection (ISI) to monitor the effects of SCC on the
intensed function of piping and fittings and connegfed
lines. 2} Preventive Actions: Selection of matepfal in
compliande with the requirements of Regulatgry Guide
{RG) 1.44 prayent or mitigate SCC. Also, copfrol of
halogens and oxygen in the water during gberation
mitigate the potejal for SCC, though isftroduction and
concentration of impurities at externgd surfaces,
particularly in crevices\Ng still possiple. (3) Parameters
Monitored/Inspected: Thé\paramgeters monitored are
concentrations of impurltlesc containment spray
system to reduce the potentiaVidx stress corrosion
cracking at the weld heat-affected Zbges. Periodic surface
and volumetric inspectiop§ are requirey for Class 2 piping

-wretds. Requirements ¢ training and qiglification of

personnel and perfopphance demonstration ¢ procedures
and equipment is j# conformance with Appendices VII and
VIII of ASME Segtion XI, or any other formal program
approved by the’NRC. {4) Detection qf Aging Effects®
Degradation 6f the piping due to SCC can not occur without
crack inigidtion and growth. ASME Section XI inspectiy
requires’examination of only the welds and weld regions,
but SZC is not expected to propagate into the base metal
bey6nd the HAZ.
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va

AUXILIARY SYSTEMS
L LIQUID WASTE DISPOSAL SYSTEM

[tem

Structure and
Component

Region of
Interest

Material

Environ-
ment

Aging
Effect

Aging
Mechanism

References

L1

Stainless
Steel Piping

ID surfaces

[Stainless
Steel

[Borated
[waste water
kfor some
plants) with
arious
purities
t ID,
including
Ipossible
chlorides
particularly|
in plants
focated near
the ocean

Crack
Initiation
and Growth

Stress
Corrosion
Cracking
(SCC)

ASME Section XI.
1989 Edition.

Regulatory Guide
1.44.
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vii AUXILIARY SYSTEMS
LIQUID WASTE DISPOSAL SYSTEM

L

Existing

Aging Management Program (AMP)

Evaluation and Technical Basis

Further
Evaluation

ontinued from previous page)

(3 Monitoring and Trending: Inspection schedule in
accoldance with IWE-2400 should provides timel
deteftidn of cracks. (6] Acceptance Criteria: Apy'IGSCC
degradatidn is evaluated in accordance with /WE-3100 by
comparing I ults with the acceptange standards of
IWE-3400. (7) Cogrective Actions: Rggfair and replacement
are in conformanceNyith IWA-40027 and reexamination in
accordance with reg qents pfTWA-2200. (8 & 9)
Confirmation Process and,Ad inistrative Controls: Site
QA procedures, review apd apgroval processes. and
administrative contrgl§ are impiemented in accordance
with requirements of Appendix B t\]0 CFR Part 50 and
will continue to € adequate for the pegjod of license
renewal. (10)&perating Experience: Piping in the
containmep! spray system of PWRs has gentsally not been
found tge affected by SCC because of control chyater
chemj¢try, significant potential of SCC exists from

to avoid sensi

(SSs) and control water chemijst!

pipip@ Tor pressure retaining welds in
ap€tenitic stainless steel and high alloy

nadvertent ingroduction of jmpurities resulting from,
/\ M odntEct with 1] epipi.ng exfernal shefaces:
T2 b q ( one. oL K ProBaIn crages—pre m;_v

measures to mitigate SCC of SS components, and inseryi€
inspection (IS]) to monitor the effects of SCC on the
intended function of piping and fittings and connegefed
lines. (2] Preventive Actions: Selection of matgrfal in
compliance with the requirements of Regulatefy Guide
(RG) 1.44 prevent or mitigate SCC. Also, cpitrol of
halogens and oxygen in the water during/bperation
mitigate the potential for SCC, though/ntroduction and
concentration of impurities in the w#Ste streams is still
possible. (3) Parameters Monitored/Inspected: The
parameters monitored are concgfitrations of impurities in
the containment spray systemAo reduce the potential for
stress corrosion cracking at the weld heat-affected zones.
Periodic surface and volupdetric inspections are required
for Class 2 piping welds,/Requirements for training and
qualification of persopfiel and performance .
demonstration for ppécedures and equipment is in
conformance with Appendices VII and VIII of ASME
Section X1, or aryf other formal program approved by the
NRC. (4) Detecplon of Aging Effects: Degradation of the
piping due to£CC can not occur without crack initiation
and growth/ASME Section X1 inspection requires

| examinatigh of only the welds and weld regions, but SCC

is not exglected to propagate into the base metal beyond the
HAZ. (5§ Monitoring and Trending: Inspection schedule in
accordénce with IWE-2400 or IWB-2400 should provides
timely detection of cracks. (6] Acceptance Criteria: Any
IGSEC degradation is evaluated in accordance with IWE-
3100 or IWB-3100 by comparing ISI results with the
agbeptance standards of IWE-3400 or IWB-3400.

Corrective Actions: Repair and replacement are in
LOPC [nal -l; A

.

‘ ( 1’\3‘9 X M
E’%:Uia:!—?m sf e Primacy
Waler Chemistey groqnam
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VI AUXILIARY SYSTEMS
L LIQUID WASTE DISPOSAL SYSTEM
Structure and Region of Environ- Aging Aging
Item Component Interest Material ment Effect Mechanism References
( _—2< Pumps QD surfaces—— T AIr ang orerack S&ess_‘;.ﬁgg w
W gtccl ] Initiation Corrosion | 19 mn,
— and Growth | Crac gulatory Guide
C N m@m( 1.44,
V /
-4 ) — —
— e
1.2 Pumps ID surfaces Stainless Crack Stress ASME Section X,
Steel Initiation Corrosion | 1989 Edition,
and Growth | Cracking | Regulatory Guide
(SCC) 1.44.
chlorides
particularly
;3/{_\ Valves O s Crack %&;M_.
' teel Initiation Corrosion dition,
\«DQ,(;,QQ and Growth | Craekin~ | Regulatory Guide
>_< (sco) 1.44.
\;l\
g
1.3 Valves ID surfaces Stainless orated Crack Stress ASME Section X1,
Steel te water | Initiation Corrosion | 1989 Edition,
for some |and Growth |Cracking | Regulatory Guide
lants} with {SCC) 1.44.
V(! arious
- purities
~ tID,
including
possible
chlorides in
plants
jocated near]
the ocean ,
4 Tanks Air and (for { Crack Stress ASME Section
] Initiation | Corrosion JB&Q—EGTEB:T.-E
W aad-Crawih— Z | Regulatory Guide
[Se0 | 1.44.
________,/ .\
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vl  AUXILIARY SYSTEMS

L LIQUID WASTE DISPOSAL SYSTEM
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
{continued from previous page) No
4000, and reexamination In accordance with
requirements of IWA-2200. (8 & 9) Confumation Process
and Administrative Controls: Site QA procedures, review
and approval processes, and administrative controls are
implemented in accordance with requirements of
Appendix B to 10 CFR Part 50 and will continue to be
adequate for the period of license renewal. (10) Operating
Experience: Piping in the containment spray system of
PWRs has generally not been found to be affected by SCC
because of control of water chemistry.
Corrosion Same as effects of Stress Corrosion Cracking on Item L1: | No——"
Cracking on Item 1.1: Piping iping (OD).

/ \
Same as effects of Stress Corrosion Same as effects of Stress Corrosion Cracking on Item .1: |No
Cracking on Item 1.1: Piping (ID). Piping (ID).

% Same as effects of Stress Corrosion Cracking on Item 1.1: |[No

Cracking on Ite iping (OD).

Same as effects of Stress Corrosion Same as effects of Stress Corresion Cracking on Item I.1: | No

Cracking on Item I.1: Stainless Steel Piping (ID).

Piping (ID).

Same as effects of Stress Corrosion Same as effects of Stress Corrosion Cracking on Item 1.1: _N_g_______d.

Cracking on Item LI: Piping (ODI, /

“Riping (OD). ————

’—_—/‘ e \\
—
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v AUXILIARY SYSTEMS
L LIQUID WASTE DISPOSAL SYSTEM
Structure and Region of Environ- Aging Aging
ftem Component Interest Material ment Effect Mechanism References
1.4 Tanks ID surfaces  [Stainless Borated Crack Stress ASME Section XI,
Steel ste water | Initiation Corrosion | 1989 Edition,
for some |and Growth |Cracking | Regulatory Guide
lants} with (SCC) 1.44.
arious )
purities
t 1D,
including
possible
chlorides
particularly
in plants
located near
khe ocean
L5 w OD surfaces  [Stainless  [Air and (for | Crack Stress W
[ — Initiation Corrosion | on,
% Cracking | Regulatory Guide
/ / -‘% 1.44.
1.5 Evaporators ID surfaces Stainless Borated Crack Stress ASME Section XI,
Steel fwaste water | Initiation Corrosion | 1989 Edition,
[for some and Growth |Cracking [ Regulatory Guide
plants) with (SCQ) 1.44.
arious
impurities
tID,
7M including
possible
chlorides
0 1 > particularly
/ in plants
ﬁ"{ located near|
the ocean
16 -Deminera- | OD surfaces  {Stainless  |Air and (for | Crack Stress ASME Sectio
_) lizers '\S ome plants] Initiation Corrosion W
\%r;tred\ and Growth | Cracking—4-Regulatory Guide
et sCC) 1.44.
eakage at
oD \\
1.6 Deminera- ID surfaces  [Stainless [Borated Crack Stress ASME Section X1, |
lizers Steel fwaste water | Initiation Corrosion | 1989 Edition,
(for some |and Growth | Cracking | Regulatory Guide
plants) with (SCC) 1.44.
arious
purities
t ID,
including
possible
chlorides
particularly
in plants
jocated near]
khe ocean
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v AUXILIARY SYSTEMS

L LIQUID WASTE DISPOSAL SYSTEM
Existing Further
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation
Same as effects of Stress Corrosion Same as effects of Stress Corrosion Cracking on ltem 1.1: | No

Piping (ID).

Cracking on Item I.1: Stainless Steel

Piping (ID).

cts of Stress Corrosion
Cracking on Item I'T: ; teel
Pi(owl////

Piping (OD).

Cracking on Item L.T: .

iping (OD).

Same as effects of Stress Corrosion Same as effects of Stress Corrosion Cracking on Item L.1: |No
Cracking on Item 1.1: Stainless Steel Piping (ID).
Piping (ID).

Same as effects of Stress Oprrosion Cracking on Item L.1: | No

Piping (ID).

e
Bame as effects of Stress Corrosion
Cracking on Item L.1: Stainless Steel

Same as effects of Stress Corrosion Cracking on Item L.1:
Piping (ID).
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VI  AUXILIARY SYSTEMS
L LIQUID WASTE DISPOSAL SYSTEM

Structure and Region of Environ- Aging Aging
'ﬁm Component Interest Material ment Effect Mechanism References
L7 Gas Strippers Stainless  [Air and (for | Crack Stress | ASME-Section 'X1,
t cl_______%amg_phm;} n Cor 1988 Edition,
orated % ng | Regulatory Guide
water (SCC) ~44\
_Jsalegea |
1.7 Gas Strippers | ID surfaces Stainless  Borated Crack Stress ASME Section X1,
. Steel Wwaste water | Initiation Corrosion | 1989 Edition,
[for some and Growth | Cracking |Regulatory Guide
plants} with (SCC) 1.44.
. various
i purities
Em.
cluding
possible
chlorides
particularly
in plants
located near
the ocean
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VII AUXILIARY SYSTEMS

L LIQUID WASTE DISPOSAL SYSTEM
Existing ?( Further
Aging Management Program (AMP) aluation and Technical Basis . Evaluation
ects of Stress Corrosion Same as effefts of Stress Corrosion Cracking on Item I. 1 | No—"

Cracking on Iterit I3 inless Steel Piping (OD).
Piping (OD]. :
Same as effects of Stress Corrosion Same as efjects of Stress Corrosion Cracking on Item1.1: | No o
Cracking on Item I.1: Stainless Steel Piping (ID).
Piping (ID).
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS
SECTION VII 1

VIl I-1

Liquid Waste Disposal
System

I.1

VI -4, & 8

External wetting could also be from treated and raw water systems.
These need to be added to the Environment column.

VI I-2

Liquid Waste Disposal
System

I.1

VI IS, & 9

The Exiting Aging management column suggests that loss of material
due to pitting corrosion and crevice corrosion could be managed by a
chemistry program. We do not believe this is valid.

BASIS: Once water leaves a system, the chemistry program no longer
applies. Another program or a site-specific program needs to be
presented to manage external aging,

VI I-3

Liquid Waste Disposal
System

I.1

VI I-7

The program described here is a mixture of two programs. To
manage loss of material duc to boric acid wastage, the program
described here needs to be replaced with the Boric Acid Corrosion
Program description that has been provided. This is the only program
required to manage boric acid wastage of carbon steel component
external surfaces.

In addition, another program or site specific activities need to be
described here to manage loss of material due to general corrosion of
external surfaces or general corrosion needs to be deleted from the
Aging Mechanisms column.

VII 1-4

Liquid Waste Disposal
System

[.1,12,1.3, 14,
15,16, &17on
external surfaces

VII I-8
through 17

Delete Items 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 and 1.7

BASIS: Stainless steel is not susceptible to stress corrosion cracking
when exposed to ambient air. Also, cracking of stainless steel
external surfaces due to leakage from the system assumes a failure to
identify an aging effect. Except for boric acid wastage of external
surfaces, licensees don’t assume a failure to identify an aging effect.

VII I-5

Liquid Waste Disposal
System

1.1,12,13, 14,
15,16, & 1.7

VII I-11, 13,
15, & 17

Replace the wording in the Existing Aging management Program and
Evaluation and Technical Basis columns with a reference to the
Primary Water chemistry program.

BASIS: To manage stress corrosion cracking, all that is needed is the
Chemistry Program (Primary).
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