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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).  

Sinely, 

Douglas J. Walters 

C: Mr. Sam Lee 
Mr. P.T.Kuo 
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A3. Spent Fuel Pool Cooling and Cleanup (Pressurized Water Reactor) 

A3.1 Piping 

A3. 1.1 Pipe, Fittings and Flanges 

A3.1.2 Studs and Nuts 

A3.2 Filter 

A3.2.1 Studs.and Nuts 

A3.3 Strainer 

A3.3.1 Studs and Nuts 

A3.4 Check Valve 

A3.4.1 Body and Bonnet 

A3.4.2 Studs and Nuts 

A3.5 Hand Valve 

A3.5.1 Body and Bonnet 

A3.5.2 Studs and Nuts 

A3.5.3 Linings 

A3.6 Heat Exchanger 

A3.6.1 Shell 

A3.6.2 Nozzles 

A3.6.3 Studs and Nuts 

A3.7 Ion Exchanger 

A3.7.1 Studs and Nuts 

A3.8 Pump 

A3.8.1 Casing 

A3.8.2 Studs and Nuts

DRAFT - 12/06/99VII A3-1



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 Poo lin ad - d Water Reactor) 

: 1 tdes, and Comiý ent 

The system, structures, and components included in this table comprise the pressuriz 

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 CommissionRegulatory Guide 1.26, "Quality Group Classifications and 

Standards for Water, Steam. and Radioactive-Waste-Containing Components of Nuclear Po 

Plants," all components in the spent fuel storage are classified as Group C Quality Standards.  

r(stem Interf %es K x
PWR spent fuel storage.
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Structure and Region of Environ- Aging 1 Aging 
Item I Component Interest Material ment Effect lechanism References

Pipe. Fittings, 
and Flanges

Chemically 
rreated 
Borated 
Water

Local Loss of 
Material

Pitting and 
Crevice 
Corrosion NRC IN 84-18.  

NRC IN 96- 11.  
NRC GL 88-05 
EPRI TR- 105714.  
Plant Technical 
Specifications.
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AUXILIARY SYSTEMS 
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water Reactor)

Piping Stainless 
Steel (SS)
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A3. SPENT FMELPOOL CO9fG AND CLEANUP (Pressurized Water

Existing 
LVI,ý '0 '.-.. I

Prelies on minimizing 
imu sby monitoring and 

maintal the borated water 
chemistry in ordance with the 
guidelines of E TR-105714 and 
implemented by p t technical 
specifications, and rvice inspection 
(SI") is in conformance * ASME 
Section )a (edition specifie 10 CF .  
50.55a). Table WD 250- ts d 1 
examination category D-C for s 
in support of residual heat remov 
from spent fuel storage pooL.  

L "v/114

Lý"_WXO11

Evaluation and Technical Basis

e h d e ns 
maintaining the water chemistry and inserv'ce ins on de 

f 
4SU for Managind, the effects of pitting and or,,,' 
C_ 'Sion 0, t se 

inethe intended function of the s uel pool 

t 

ett 

0 
p 

n 0m ng 

g 

ing en0n 

. in 

ling and cleanup system componen ) Preventive 
tions: Monitoring and main e system water 

o ýtiv 
ifica q 'ncy. y 

mistry in accordance with uidelines of EPRJI TR

. . t 

tin uirPr 
mical aram 

YOC517714 helps to minimize -ties in the system flui 

anal sis. and 
try 

_ties - the syste te 

ct 

rs such as 

The AMP generally co chemical parameter 

ni r`n and main 
e system 

specifications, g frequency. analysis. and 

m tr Th r

toducio-n-of impurities into the 
to unacceptable levels of contaminants in c 

exposure of the spent fuel pool free s o airbo 

contaminants (IN 84-18). orfo ress of d I 

resins (IN 96-1 1'. (3) P Mn 
The system water chem is monitored and con 

to mitigate the effe pitting and crevice corrosioz 

the intended f on of the component. Examinatil 

category D ASME Section X) Table IWD 2500-1 

"rrla tsual V4-2 examination during system lea 

a drostatic test. (4) Detection of Aging Effects:'

and stagnant flow conditions where impurities and/ 

corrosive chemicals may concentrate and cause cr 

and pitting corrosion. VT-2 examination of S 

XI, Table IWD 2500-1 will not detect pi d crevici 

corrosion. Therefore, a one-time ction of 

representative components an sceptible locations 

should be undertaken to e that significant corroa 

is not occurring. Bas n piping/component geometi 

and fluid flow co ons, susceptible locations can be 

identified. F up actions are based on the inspect 

results plant technical specification. (5) Monitor 

eding: The results of periodic monitoring of 

ted water chemnistry provide data for trending. 'Tb

future inspectiori. System leakage test is conducted a 
te to plant startup following each refueling outage 

hydrostatic test at or near the end of each tion 

interval. f6) Acceptance Criteria: The try 
monitoring program provides s tion of chemic 

f6) 

0 - t 

onc0 

ba t th eakage d 
parameters andd acceptable Any relevant condil 

P et es 
ctive Ac . er 

ta g prog pectitartAccep g that may býe dee ectedd dd the leakage and bydrostat 
p 

le 

1 

.1 

-c upt 
a 

rin 

pro 
des 

s 

eti dance wi cordance with rWD-3000. (77 tests are e ua o 
-to 

mt 

'Y _ . Co ec c of 

Corrective Ac Plant bborratedd water chemi try co.  

3 M. Corr tiv tons e 

program 
es the tazget values for the chemistry 

ari 
c 

ýy 
r v t condi 

ts ar 
al 

co am es th val L for th ffýe target 
Corrective aactions are taken if the target 

oslanture r re&dd dd. C a tive an hydrostat
time-Inspection are based on the results o0 -me mspe 
Furthermore, rWA-5250 requires that the 
leakage detected during the should be I 

and evaluated ýfor m~"easures. Repair and 
renlacernentaccordanlce with IWA-4000 and
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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 %echanism References 

A3. 1. Piping Pipe, Fittings, Ca! on Chemicaly Loss of Eeenera, E ctio MX, 
and Flanges Steel (CS) Treated Material Pitting and 1989 Edition.  

BortedCrevice NRC IN 84-18.  
Water Corrosion NRC IN 96- 11.  

EPRI TR- 10571'' 
/# A 3TNRC G Il 88-05.  

Plant Technical

F

001A 4

Borated 
Water

tn 
and Growth

k�

racking 
(SCC)

Regulatory Ouid\, 
1.44.  
NRC IN 84-18.  
NRC GL 88-05.  
NRC IN 97-19.  
EPRI TR- 105714.  
Plant Technical 
Specifications. (

N
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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 

IW n70. ........ C4 irmt. Prcsn 

Administrative Controts: Site corrective program, 
QA procedures. site review and app sr ocess, and 

S administrative controls are ented in accordance 

with Appendix B to 10 art 50 requirements and will 

continue to be ai t for license renewal (ine) Operading 

"Samnefas for ng dkrrvcPý Crevice Nppeltj'i of ltenW. 1. 1 emn4 

Corrosion of Item A3. 1. 1 pipingng shold en4 

evaluated 

STh rAMP es on mdrrial selecti•n i0 '(1) SZ J*•Progrc~jPnf--AMP relies o--ffI-F. Ys, 

accordance with guidelines of man~taining --- waer chemistry and i~e-rvice inspectiahn, ,Element 4 

Regulatory Guide (RG) 1.44 to avoid (ISI) for managing the effects of SCC on the intended sudb 

sensitization of stainless steel, function of the spent fuel pool cooling and cleanup system furter 

monitoring and maintaining water components. (2) Preventive Actions: Chemistry control of evalwated 

chemistry in accordance with the levels of chloride and sulfate should minimize the rate 

guidelines of EPRI TR-105714 and and the effects of stress corrosion cracking. Selection of 

implemented by planjt technical material in compliance with the requirements of 

specifications to minimize impurities, Regulatory Guide (RG) 1.44 prev mitigates SCC.  

d inservice inspection (ISI) in However, preventive a o c ~ ed inadequate 

Vconformance with ASME Section XI because a pa b i ertent introduction 

(edition specified in 10 CFR 50.55a), of con ta t fuel pool cooling system 

Table IWD 2500-1, test and examination due to con~i4m i.oric acid or exposure of the spent 

category D-C for systems in support of fuel pool ace to airborne contaminants (NRC 4 

residual heat removal from spent fuel Information Notice IN 84-18). (3) Parameters Monitored/ 

snspectecL. The parameters to be monitored are specified in 

EPRI TR- 105714. These parameters are directly related to 

potential of SCC of the stainless steel componenfs.  
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 

IWC 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.

- .
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V1i AUXILIARY SYSTEMS 
f t QOI•VV'I 1R~TIT.T T rArT AnT TY~r~. ANfl r•T.IA1TTP (Pre~snrlzed Water Reaictor)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Wechanism 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
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VII AUXILIARY SYSTEMS 
-wr -TI. POrO. C'OOLING AND CEANUP (pressurized Water Reactor)

AW. Existing Further 
enogram (AMP) Evaluation and Technical Basis Evaluation 

Aging Management Prorm(M)Evlain_________

response to NRC Generic Letter (GL) 

-05 to manage loss of material due to 

g eral corrosion, pitting and crevice 

co osion on carbon steel and low allo 

ste components as a result of borated 

wat leaks, the AMP includes: (1) 
Iden the examination locations 

where oric acid leaks could occur, 

inclu .g insulated components and 

inacces. le areas. The focus is on 

small 1 which generally occur 

below tec cal specification limits for 

operatio eakage. (2) Establish the 

path of the *ig boric acid and the 

components ensure that leaks of 

boric acid are romptly identified and 

corrected. (3) orm visual inspection 

at least once at refueling outage to 

identify and quan any leakage at 

specific locations to remove any 

boric acid residue is found. VT-2 

visual examination is nerally used to 

detect evidence of leaks ch as 

discoloration and boric a residue. (4) 

Investigate any leakage is found 

and locate leak source and of 

corrosion. Evaluate the affed 
components for continued se e by 

engineering analysis. Correctiv 

actions include repair or replace nt of 

the affected components and coreo 
of any equipment deficiencies that 

cause the leaks. -h

(6) Acceptance Criteria: The chemistry monitorin 

program provides specification of chemical• eters 

and acceptable levels. Any detected SC uld be 

evaluated in accordance IWC- rIWC-3514. (7) 

Corrective Actions: Plant ed water chemistry control 

program specifies the values for the chemistry 

parameters. Corr e actions are taken if the target 

values are ed. Corrective actions of the above one 

time on are based on the results of the inspection.  

0' r TWA-IM250 reLnutreS~th2t tbt-sol~rce n ___

tetd during the pressure test should be 
and evaluated for corrective measures. Re 

replacement is in accordance with IW and IWB

4000, and reexamination in accor e with IWA-2200.  

Controls: Site corrective ns program., QA procedures, 

site review and appr process. and administsrative 

controls are im nted in accordance with Appendix B 

to 10 CFR P 0 requirements and will continue to be 

adequa lcense renewal. (10) Operating Dtperience: 

N ormation Notice (IN) 97-19 indicated that several

spent~fuel c "ing-s;rstem. AChs also been o .
w s in so other systemskdintaining b 'water. )
oc cid ecorrosion.on me Paaetr 

steel a nd low aoy steel components. The fporms i Sleaks whichl generally occur below aecal 

eation lfmits for o inationaald bge. o i 
reioecton and removal of 

In t s e is anet surface dtrio g 

gean f eaig acd alo helps to prevent 
bol a * rrsion• (3) Parameters 

nspe.+cted The AMP perform visual
e infrdiclrton of insulation and boric acid 

ction, such as VT-2, is an effctive me th lo 

tification of discoloration and boric acid resi ne 

bolts/studs (the number depends o ME 

e edition) close to the leak are-A--'P 
dence of boric acid wastection ofAging 

e :The --•sta the path of the leaking boric 

d d te co nts to ensure that leaks of boric acid 

om n•ified and corrected before there is a loss 

of ed function of the component. (5) Monitoring 

- in jg: The visual inspection is an effective method

I

- No discoloration or boric acid r ound on 

s ac s of components. in~a - raeas that 
m[dicate borated ge. N~o1leakage of non

Sted and insu cflomponents. (7 Correctie 
An : So 'leakge should be located and 

and Adiis-tive Controls, Site corctive
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VUI AUXILIARY SYSTEMS A3. SPENT FIE IPOOL COOLT.1"N'( ANTl (TJL.ANTITP l•,= W-l,.+..••,. •.,+.

Structure and Region of Environ- Aging Aging 
Item 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 

A3.3. 1 Strainer Studs and CS, LAS , Leaking Loss of Boric Acid NRC GL 88-05.  
Nuts hemically Material Corrosion 

reated 
Borated 

ater 
A3.4.1 Check Valve Body and SS. hemically Local of Pitting and AS E Section XI.  

Bonnet CS with SS reated Mat al Crevice 9 Edition.  
Cladding orated Corrosion, NR 84-18.  

ater NRC 96-11.  

][PITR- 105714.  
• '•Plant Technical 

Specifications.  

A3 PETFIEPCCOLN ADCEAU r--ieduae 0 

va.l
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VII AUXILIARY SYSTEMS 
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water

Existing

The AMP relies on minm ng 
unties by monitoring and 

taing the borated water 

ch in accordance with the A 

guidelin ofEPRITR-105714 and 

implemen d by plant technical 

specificatior, and inservice inspection 

(ISI) is in co ce with ASME 

Section XI (editio specified in 10 CFR 

50.55a), Table IWD 1, test and 

examination category -C for systems 

in support of residual ht removal 

from spent fuel storage pod 

V/A? Z.

,4�'2- 4 � Z.f7�

Evaluation and Technical Basis

actions program• . QA procedures, site review and al 
process, and administrative controls are ffented in 

accordance with Appendix B to 10 C 50 

requirements and will continue adequate for license 

renewal. Corrective actio ude repair or replacement 
of the affected comr and correction of any 

equipment de cies that cause the leaks.  

(10)- Eperice: Leakage of borated water from 

such as bolts, studs, and fasteners.

Same as for Boric Acid Corrosion of Item 
stds and nuts.

mLeasures and inservice inspection (=SI) to
effects of pitting and crevice corrosion on tenae 
function of components. (2) Preven ns: 

Monitoring and maintaining thi stem water chem: 

in accordance with the es of EPRI TR-105714 

eters, s concentrations of chloride, suf oI ge iapuniies arhe sotored and .orntrole 
se of i ownent indctonoimpreites2'

i d exposure of the spent fuel pool free s C 
borne contaminants (IN 84-18), or from ingr 

dener resins (IN 96-11). (3) Param• ' 
Mo-itorre znspected. The AMP monit Mees 

pr4.meters and the effects of corr y ISI to det 

`em water leakage. Inspec requirements of, 

Xction Xl, Table IWD] 25 , category D-C specify 

T-(rWA-20 ton during system leakag 
jlcdrostatic test pressure retaining Class 3 

," vnents. 1•~tection of Aging E~ffects: Within A-5 col ng syte thereaergoso 

stag fl ondiions where impurites and/or 

co sive chmicals may concentrate and cause cre 
t. c " t•, 

:a-•~ 
n '7r

ie -VTD 2500-1I will not detect pitting aanon. Therefore, a on,-tim ins..  
-ntative componentsptin le lcations 

."~~~~ ~~ usd Folwu atosa e Iae othinpcations 

>CC p•n tehicaspecifction. ()y Monvsuliftoren
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vii AUXILIARY SYSTEMS 
.A3. SPENT FUJEL POOL C•OOLPJ(N' ANT) CT•"AN'TTfP i•'ttrzl•,pd WEtr~~ l~png'tnr1

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

A3.4.1. Check Valve Body & Bonnet Body- CS Ar, Leaking Loss of Boric Acid NRC GL88-05.  
A3.4.2 (external with SS Chemically Material Corrosion 

surfaces), lining; Treated 
Studs and Studs/Nuts: Borated V 
Nuts CS or LAS Water 

A3.5.1 Hand Valve Body and SS, Chemically Local Loss of Pittingf4W 
Bonnet CS with SS Treated Material Cre•o 

cladding Borated Co osion NRC IN 84-18.  
Water NRC IN 96- 11.  

NRC GL 88-05.  
EPRI TR 105714.  

S | Plant Technical 
" Specifications.  

A3.5.1, Hand Valve Body and Body: CS Air, Leaking Loss of Bor c: Id GL88-05.  
A3.5.2 Bonnet with SS Chemically Material Corros% , 

(external cladding: Treated 
surfaces), Studs/Nuts: Borated 
Studs and CS or LAS Water 
Nuts

DRAFT - 12/06/99 VII A3-12



VII AUXILIARY SYSTEMS 
A ~ CDWTV17v h f •- - 'CMt. AND CLEANUP (Pressurized Water Reactor)

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

ajnd T •~dn.;h results of periodic monitoring- oT

boae wtrcemsr rovide data for tren e 

reut fteoetm npection should b to dictate 
fuueisetoLSse ekge test' " nducted prior 

to plant startup following each ref g outage, and 

hydrostatic test at or near the of each inspection 
IntervaL (6) Acceptance a The chemistry 
monitoring prog'des specification of chemical 

parameters and ptable levels. Any relevant conditions 
that may cted during the leakage and hydrostatic 
tests ted in accordance with acceptance 
s ds of IWD-3000 for Class 3 components.  

control program specifies the target values for thee 
chemistry parameters. Corrective actions are take e 
target values are exceeded. Corrective actions e above 
one-time inspection are based on the re of the 
inspection. WA-5250 requires source of leakage 

detected during the pressure ould be located and 
evaluated for corrective i ures. Repair and 

replacement are mn rdance with IWA-4000 and IWVA
7000. (8 & 9) Process and Administý e 
Cont ro!;0)ý"QA procedures, review and approval 

pr .and administrative controls are implemented 

Part 50 and will continue to be adequate for of; 
license renewl (10) Opeaig Er& ý .Loaie 
corrosion is likely to occur a~t.e geometry where_ 

buildup of impurities c . The potential exists for 

introduction of0 i•• •s into the system as 
con�he boric acid or introduced through the 

free ccof spent fuel pool (IN 84-18), or from ingress 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 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.

body and bonnet of check valve.

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

Ab10"

No

&
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AUXILIARY SYSTEMS 
%nm^T M~ -€- Th ATwn f rT .•AwnTP rPree•grized Water Reactor)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Vechanism References 

A3.5.3 Hand Valve Linings Elastomers Chemically Hardening. Rubber 
Treated Cracking Degrada
Borated tion.  
Water 

[__________ ___________________ _________________________________ ______________ ____Iw o_________________
Heat 
Exchanger

Shell

/ 
V1I Al

CS

Dhemically 
rreated De
mineralized 
Water on the 
Dther side 

..),.

asst ia 

Mat al

Crevice 
Corrosion, 
General 
Corrosion

EPRI TR- 105714.  
Plant Technical 
Specifications.

___ I ______ I ______ I _____ ____ J _____ J ____ .1 _______
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VII AUXILIARY SYSTEMS 
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized water Reactor) Further 

Existing 
Evaluation 

Aging Management Program (AMP) Evaluation and Technical Basis 

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, 

can cause c n of the underlying acceptance criteria, and corrective action. Plant specific 

o Ie surfac .No existing aging aging management program is to be evaluated.  

magement program.  

AM7P reliesM on ingz~f=m 
, mp 

Yes, 

ip tesr bmoirng and an7dmaintaining reactor coolant and coaling wter 

main g reactor coolant and - chemistry and inservice inspection (151) for g the 

cooling r chemistry implemented tf tting and crevice corrosion on ended 

by plant tec cal specifications, and ction of t 2ns 

inservice inspe *n (ISI) in nitoring and maintaining the c istry conditions of 1he 4 

conformance with ME Section M r ctor coolant and cooling minimize the 

(edition specified in 1 R 50.55a). purities in the system R The preventive actions.  

Table IWD 2500-1, test xa•ination owever, are consider dequate because of 

category D-C for systems in rA of dvertent introd n of impurities into the system.  

residual heat removal from spe fuel , high con don of impurities at locations having 

storage pool. sta t flo ould cause pitting and crevice corrosion.  

V A?-2' mo ' ed in the borated water are provided in the 

z~9 ifications based on EPRI idellnes. The parameters 

V olved oxygen, suspended solids, pH. and by 

Examination category D-C of ASME Section X l e IWD 

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

"4L/-i/ / •74leakage test and system hydrostatic tes etect the 

leakage. (4) Detection oo Witin the spent 

fuel pool cooling system. tere regions of low and 

stagnant flow conditions e impurities and/or 

crosivesl anh e cicals specntrate and cause pitting 
and crevice cor os -• Vis eamiato VT-2 required 

ftre osion. reonSs a one-teme inspection of crepe d tive coempoent and susceptible locations 

L e undertaken to ensure that sinfcn corrosion 

and fluid flow conditions, susceptible locationsca 

identified. Follow up actions are based on in•s.. on.  

sandaTredsng of results of pror Classnens (7) 

borated water chemD try provi for trendAng. The 
results of the one-time i~ns oln should b sdt itt 

futue inpecion.S eaagetest is conducted prior 

ftor plntstartion each refueling outage, and 

hydrostatic t t or nerthe end of each inspection 

intera- ceptance Criteria: The chemistry 

I•__ g program provides specification of chemical 

tht may be detected during the leakage and h tic 

Stests are evaluated in accordance withcc 

standards of IWD-3000 for Class tnents. M') 

Corrective Actions:.lnwtr"hmsr 
coto rga spe e target values for the 

chemisry s.Corrective actions are taken if the 

target val e.xceeded. Corrective actions o h bv 

one spe __ _ttttt L on are based on the results of the 

" VII A3-15 DRAFT - 12/I06/•



VII AUXILIARY SYSTEMS 
A- - - w'-nCOOLING nT AND CLEANUP (Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Vechanism References 

A3.6.1 Heat Shell, CS, , 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 

A3.7.1 Ion Exchanger Studs and CS, LAS , leaking Loss of Boric Acid NRC GL 88-05.  

Nuts hemically Material Corrosion 
reated.  
orated 
ate 

A3.8.1 Pump Casing SS, hemically Loss of Pitting 
CS with SS Treated Material Crevic 

Claddingcorated _ate 

Specifications.  

Spciictins

DRAFT - 12/06/99 VII A3-16
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VII AUXILIARY SYSTEMS 
A3. SPENT FUEL POOL COOLING AND CLEANUP (Pressurized Water

CAMP)

'ke =relies on monitoring and 'Oý 
water chemistry based on 

p 

1 

p 

gui - es of EPRI TR- 105714 and 

exý 

impl ented by plant technical 
specif! lons, inservice inspection in 

n 

C .  
f 

conform e with ASME Section XI 

e teýý 
RF 0c 

(edition spe ed in 10 CFR 50-55a), 

-5ý 

a0pcsTable ýMý25 1. test and examination 
categc C ed on the testing 

0 
ce 

u0th51Sec 
an 

requirements of 1 50.5555aa for 
t 

0' 

0 

ediý and 
ESME 

Code \ Class3 
p ps, andd 

p erf 

additional NRC staff elines of NNRC 
Generic Letter 89-04, ce testing 

erformed in accordance ASME 
ection IWP (or Op tion dd 

um PP pro 

c1p 0 es0c 

ect 
= ctlon Maintenance Code Subsection for 

'aff 

es 

uire Mts 
50 

or 

rm 00 pumps, 7or otheýrapprovedd pro in od 'ass ps rmed ir' cc rdanesemýs an ýechn` anins 
the plant specifications.  

vil A 1-7,

Evaluation and Technical Basis

inspection. rWA-5250 requires that the source of 1ew 
detected during the pressure test should be1 and 

evaluated for corrective measures. Re 

replacement of the corrosive dam omponents are in 

accordance with IWA-4000 a -7000. (8 & 9) 

Confr-mation Process0"Admný Controls: Site 

corrective actio• ram, QA procedures, site review and 

approval p . and administrative controls are 

Lmp ed in accordance with Appendix B to 10 CFR 
-MJ W a.,.....n .keonna.

license renewal- (.10) operating Fxperienege 
corrosion can occur at crevices1 oexposed to the 

general flow stream or rnant flow conditions, 

such as at eet-shelljoint, and other crevices in 

the e of heat exchanger exposed to the chemically

of Item

tea (IST) to manage the effects of pitting coo .on,.  
cr e corrosion, and cavitation erosion o e intended 

func on of the components. (2) .Artions: 
Mo oring and maintaining syst ter chemistry 

h minimizing impurities ixj system fluid. The 

AM enerally cotan= cal parameter 
spec tions, samp uency, analysis, anid 

correc te actio emical parameters, such as 

concen tio chloride, sulfate, oxygen, and 

lmp e monitored and controlled in accordance 

wit's technical specification. In some case, the

due unacceptable levels of contaminants in iic 
acid, e~oure of the spent fuel pool free s o 

airbo contaminants (IN 84-18).• ingress of 
Sdeminelal .er resins (IN 96-11 aracmeters 

Monitckednsp1•&cte . monitors the effects of 

corro 1n and caei rosion by ISI to detect leakage 
81to et component performance. Inspection 

e of ASME Section XI. Table IWD 2500-1, 

cate -C specify visual VT-2 (IWA-52401 examination 

s~yste~m leakkage and hfydrostatic tests. (4) Dely

Si, there are regions of low and 
1itions where impurities and/or 
concentrate and cause piAU 

Lal examination VT-2 ý e by

DRAFT - 12,
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VII AUXILIARY SYSTEMS 
A Dlr •TIT 1T. 1.'-fCOOLING AND CLEANUP (Pressurized Water Reactor)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Wechanism 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 , Lealdng Loss of Boric Acid NRC GL 88-05.  

Nuts hemically Material Corrosion 
reated 
orated 

3eater 

A3. Spent Fuel Studs and CS, LAS , Lealcing Loss of Boric Acid NRC GL 88-05.  

10.1 Transfer Tube Nuts [hemically Material Corrosion 
reated 
orated 
aater

DRAFT- i'4/06/99 VII AB3-18



VUI AUXILIARY SYSTEMS 
AQ SENT FUTEL POOL COOLING AND CLEANUP ressurized Water Reactor)

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

"detect pitting corrosion, crevice corrosion, and cavita 
erosion. Therefore, a one-time inspection of 
representative components and susceptible 1 ons 

should be undertaken to ensure that s' t corrosion 
is not occurring. This inspection vual when the 
pump is disassembled, and may overed by the plant 
maintenance program- UT ess measurements may 
also be included. Fo1 • actions are based on the 
results of the one- 0inspection. (5) Monitoring and 
Trending. tilts of periodic monitoring of borated 

progra provide s ati of die arame te of 
an acc p ectita should be used to dictate future 

startup foldrino g e reue hydrooutage, and hydrros 
test at or near the end of each inspection interv .  
h(6 Accetance Criteria: The chemistry m r tan g 

program provides specification of chedon ptheters 
and acceptable levels. Any relev t nditions that may 
be detected during the les hudrostatc tests are 
evaluated in accordan£ IWD-3000 for Class 3 

componets., ( . t~cive Actions: Pla~nt borated water 

aLT 7n-imeisection are based on the results e 

inspection. IWA-5250 requires that the sourcea ge 

detected during the pressure test should red and 

evaluated for corrective measures. and 
replacement are in accor 1WA-4000 and IWA
7000. (8 & 9) Poc and Administrative 
Controls: Site ocedures, review and approval 

processes administrative controls are implemented 
in a ce ith equiemets of Appendix B to 10 CFR 

will c to be ad uate for the period of 
lic :ense991renewa O ] peratij =.,,k4 WM".  

corrosion is likely to occur at flange connections 
crevices where buildup of impurities ,Also, the 
potential exists for introductio, e urities into the 
system as con eboric acid or introduced 
through the ace of spent fuel pool OIN 84-18), or 

from of demineralizer resins (IN 96-11).

Same as for Boric Acid Corrosion of Same-as for Boric Acid Corroion of Ite 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 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 A3.1.2 piping No 

Item A.3.1.2 piping studs and nuts. studs and nuts.
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VILA.3

Npent lvuel (.ooling 
and Cleanup

Description ot system, structures and components is for S
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 Cleanup A3.4.1 thru the Spent fuel Pool Cooling and Cleanup System.  

A3.5.1 VII A3-7 
A3.6.1 Reference to ASME Section XI, 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 <1400 F are not usually 
subjected to SCC even in the presence of halogens, sulfates and 
oxygen. Spent Fuel Cooling systems usually operate at <1400F.  

VII A3-5 Spent Fuel Cooling A3.1.2 Various Refer to AMA titled, "Boric Acid Corrosion Program" in lieu of 
and Cleanup A3.2.1 existing program description.  

A3.3.1 
A3.4.1 Refer to the proposed program description.  
A3.4.2 
A3.5.1 
A3.5.2 

A3.6.1 thru 
A3.6.3 
A3.7.1 
A3.8.1 
A3.8.2 
A3.9.1 
A3.10.1

Page 1 of 2



GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIA.3

Page 2 of 2

GAIL TITLE ITEM NO. PAGE REVIEWER COMMNENT! RESOLUTION 
SECTION__ 

___ 

VII A3-6 Spent Fuel Cooling A3.4.1 VII A3-10 Item appears to be limited to internal surfaces of clad carbon steel and Cleanup 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.  

VII A3-7 Spent Fuel Cooling A3.6.1 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 A3.8.1 VII A3-16 Delete cavitation erosion under Aging Mechanisms. Pump 
and Cleanup 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.



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
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SA4. Spent Fuel Pool Cooling and Cleanup (Boiling Water Reactor) 1 AL. L_... ._•... •. A -

st e m , u c "u re s , n c • ° M P ° • s L5 V 4 % AI I ' 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 Eleanup 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).
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AUXILIARY SYSTEMS 
A4. SPENT FUEL POOL COOLING AND CLEA.NUP (Boiling Water Reactor)

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

Pipe, ritungs, 
and Flanges

btainless 
Steel (SS)

Jxygenatea 
Water at 
rempera
.ure up to 
510C 
.125°F)

LOSS 0I 
Material

rittin4, 
and 
Cre ce 
Co

NUREG-0313, 
Rev. 2. Plant 
Technical 
Specifications.

L L ___________ _________ 1. ________ 1 1 _________ ______________

DRAFT- 12/06/99
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chemistry accordance with the 
guidelines of G 0313, Rev. 2 
EPRI guidelines d implemented 
plant technical se catlons, an\ 
inservice inspection in 
conformance with ASM .1 ction 
(edition specified in 10 CF 0.555 
Table IWD 2500- 1, test and 
category D-C for systems in sup 
residual heat removal from spent 
storage pool * A V//A V7-

CLEANUP (Boiling Water Reactor)

Evaluation and Technical Basis

reirr
gthe chemistry of the oxygenated water and , 

ASME ection XI inservice inspection (ISI) for ma 
the ts of pitting and crevice corrosion on I ed 

functio: of the component. (2) Preventive ns: 
onit g and maintaining the syst water chemistry 

rdance with the guidelines REG 0313. Rev. 2 
an RI guidelines specifie -103515 to minimize 
the im urities in the sy fluid. Parameters directl 
related o corrosion ch as concentrations of chlori 
sulfate, xygen,, mpurities are monitored and 
contro ters Monitoredlnspected 

ctio , able IWD 2500-1, examination category 
s visual VT-2 examination during system leage 

4-) De [ction of Aging Effects: Pitting and crevice .1,0" 
corrosjon may occur at locations having stagp w 
condi•ons, where impurities in oxygenate er y 
concontrate. VT-2 examination of AS ection XI. able 
IWV•f 2500- 1 will not detect pitting crevice corrosi 
O ierefore, an one time inspecýoý of representative 
components and susceptil)e', bcations should be 
undertaken to ensure J.t significant corrosion is n t 
occurring. Basedu'piping/component geometry fluid 
flow conditionj usceptible locations can be iden d.  
Follow up 'ons are based on the inspection results d 
plant teplmical specication. (5) Monitoring and 
-Trgp jng: Results of water chemistry monitoring pr s 

4Pfrtrending. Mi-rstsnpQqtwe-iris 
shodld be used to dictate the future inspection. Sys 
leakage test is conducted prior to plant startu •9 g 
each refueling outage and hydrostatic test. '.r near 
end of each. (6) Acceptance Crlteria:.e chemistry 
monitoring program provides chpacal parameter 
specification and acceptable j"els. Any relevant 
conditions that may be d4ected during the leakage and 
hydrostatic tests are _.'uated in accordance wit]; IWD 
3000. (7) Cosaec Act.ns: Plant chemistry control 
program specJq the acceptable values for chemistry 
parameterZ.,T the specified values are exceeded, correcti 
actions,e taken to bring back the chemistry parameters 
to saffed levels. Corrective actions of the above one timi 

l•'ctions are based on OFnr o'ah
requires that the source of leakage detect 

during the pressure test should be located and ed 
for corrective measures. Repair and replac ent are in 
accordance with IWA-4000 and IWA-70.Q08 & 9) 
Coqrtfnation Process and Admjwgb~ative Controls: Site 
corrective actions programT.Aprocedures, site review and 
approval process, an4administrative controls are 
implemented in • dance with Appendix B to 10 CFR 
Part 50 reqt ents and will continue to be adequate for 
license rpefaL (10) Operating Experience Pitting and 
crevjl~porrosion may occur at locations having stagnant 
fla#conditions, where impurities in oxygenated water

concentrate.
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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 0C Plant bi 
(125-F) Speications.  

_.. . . ... . .. 1 0 PRI- 03515 l _
A4.2. I Valves SS. CS with 

SS 
Cladding: 
CS or LAS

Oxygenated 
Water at 
Tempera
ture up to 
51 0C 
(125°F)

Loss of 
Material

Pitting 
and 
Crv 
Co slon

NUREG 0313, 
Rev. 2.  
Plant Technical 
Specifications.  
EPRI TR- 103515

1 .1 ______________ £ A - I _________________

V 
I 

A.

DRAFT - 12/06/99
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VII AUXILIARY SYSTEMS 
A4. SPENT FUEL POOL COOLING AND CLEANUP (Boiling Water Reactor)

(AMP)

Same as for Pitting and Crevice 
Corrosion of Item A.4. 1.1 Piping.

The AMP relies on minimizing 
impurities by monitoring and 

Omaintaining 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 

residual heat removal from spent fuel 
storage pool.

Evaluation and Technical Basis
'Item A.4.1.1

m' ures ad inservice inspection (IS1) to manage i 
cts of pitting and crevice corrosion on theI oneni 

'Preventive Actions: Chemical paramet , such as 
notr=nations of chloride, sulfate. n, and 

impu es are monitored and co ed in accordance 
ith uidelines of NUREQ 3 and EPRI guidelines 

specified TR- 103515. arameters Monitoredl 
Inspect.: The AMP nitors the effects of corrosion by 
ISI to dect syst eakage. Inspection requirements o.  
ASME ,•ctio Table IWD 2500-1, category D-C spe .  

- A-5240) examination during system 
est and hydrostatic test of all pressure retainl 

C components. (44) Detection of Aging Effects:_Pifti

stagnaxý flow conditions, where impurities in oxyg•p• 
water *ay concentrate. VI-2 examination of. .  
SectiornX1 Table IWD 2500-1 will not det itting an 
crevice!corrosion. Therefore, an one., inspection o 
repre.*ntative valves and suscep e locations should 
uriCtaken to ensure that s cant corrosion is not 
&Wrring. This nspec ay be visual if the valve is 
disassembled. UT t ess measurements could also bi 
used. Follow up Apdons are based on the inspection results 
and plant teg cal specification. (5) Monitoring and 
Trendi~p esults of water chemistry monitoring provids 
da aftren "drng. The results of one time inspection 

dbusdto uitem~ttin 

each refueling outage, and hydrostatic test at or n . e 
end of each inspection interval (6) Acceptan eteri•o..  
The chemistry monitoring program prov s chemical 
parameter specification and acceptabjD~evels. Any 
relevant conditions that may be Jeýted during the 
leakage and hydrostatic teste evaluated in accordance 
with acceptance standae'f IWD-3000 for Class 3 
components. (7) Co etive Actions: Plant chemistry 
control pro cifies the acceptable values for 
chemistry meters. If the specified values are exceede 
correct actions are taken to bring back the chemistry 

ters to specified levels. Corrective actions of the

n-spectlon. IWA-5250 requires that the source ge 
detected during the pressure test should-'Iobted and 
evaluated for corrective meas~u4"ssRepair and 
replacement are in acQance with IWA-4000 and IWA
7000. (8 & 9) uflrmatEn Process and Administrutive 
ControJ t QA procedures. review and approval 
p es, and administrative controls are implemented 
in accordance with requirements of Appendix B to 10 CF1

DRAFT - 12/06/99
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Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Wechanism References

____ _______ ± ______

Oxygenated 
Water at 
Tempera
ture up to 
5 1C 
(125"F)

Loss of 
Material

General 
Corrosion.  
Pitting 
and 
Crevice 
Corrosion,

ASvME Section Yt, 
1989 Edition.  
Plant Technical 
Specifications.  
EPRI TR- 103515

DRAFT - 12/06/99

VII AUXILIARY SYSTEMS 
A4. SPENT FUEL POOL COOLING AND CLEANUP (BoilHng Water Reactor)

A4.3.1 Heat 
Exchanger

Shell CS
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VII AUXILIARY SYSTEMS 
A4. SPENT FUEL POOL

on
imp *ties by monitoring and 
maint pg the system water 
chemisr lemented by plant 
technical s tions, and inservice 
inspection " in conformance with 
ASME Section edition specified in 10 
CFR 50.55a). Table 2500-1, test and 
examination categor - for systems 
in support of residual t removal 
from spent fuel storage L 

V// .4- :?

/

ý Water Reactor)

"amaintaining the chel std t conditions of tae sys 
cefor manaoidng the effects of pitting and cre * 
iopn on the intended function of tlhe c( ent 

(2) Pr i e A ctions: M onitoring I .taining th e 

eys water chemnistry in accor e with the guidelines 

0 G 0313. Rev. 2 and_ guidel"ines specified in TR

.0 mninimize the * ties in the system fluid.  

P; ra , r.dr el te to rr oson. such .as 
co ce ti o hlo ride, sulfate , oxyge n.:and 

im a e•trdad controUed. (3) Parameter

dissobVd iron, dissolved copper, chlorides, diss•wdm
N , suspended solids, pH, and hy issolved 

irN and copper are parameters direc elated to 
corzýslon. Examination catego - of ASME Section X 
Tablk IWD 2500- I requir al VT-2 examination 

lp td0ostitic hastttt 
during system leaka and system hydrostatic test to 
detct the 1. owever, high concentration of 

.ipurities cations having stagnant flow could cause 
pie d crevice corrosion. (4) Detection of Aging

can detect and identify the leakage, but can not dete 

corroso 
nof°~ yOt ra 

significan is . n ptret ing : and crevic e ncroson Th reo e, ins ate 

tttirin 
Te 

prtie chTia paramefteafr 

suscepbl lo acetiosshudble l neves.amy esigniic an t 
sinfiatcrrson isntandioin n

(7) Correct@W Aotwe s: The AMP contains chw 
parameter specifications, sampling frequen lsis 
and corrective actions. If the specified v_ are exceeded, 
corrective actions are initiated toback the 
chemistry parameters to a levels. (8 & 9) 

Coqfm onAdministrative Cony-ofrO[ Site 
corrective ac rogram. QA procedures, site review andi 
approval ess. and administrative controls are 
im ted in accordance with Appendix B to 10 CFR

license reff-'w F0ID ) Operating £rerience;PA on and 
pitting can occur at the crevices that aexposed to the 
general flow stream or under s flow conditions.  
such as at the tubesheet- "5nt. and other crevices in 
the shell side of heat Cnger.
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VII AUXILIARY SYSTEMS
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VII AUXILIARY SYSTEMS 

/ A4. SPENT FUEL POOL C004 AND CLEANUP (Boiling Water Reactor)

Existing 
Aging Management Program (AMP) 

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 
plant technical specifications and 
inservice inspection in conformance 
with ASME Section XM (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.  

peV 1

Nf Evaluation and Technical Basis

QA procedures, eview and approval processes,.A*n
administrative controls are impleme t&- 9accordance 
with requirements of Appendixc CFR Part 50 and 
will continue to be adequý or the period of license 
renewal (.10) EXperience: Localized corrosion is 
likely to occur ge connections and crevices where 
buildup of irMLties can occur.

DRAFT - 12/06/99

1*

(

I

I Jug.. .

measures and inservice inspection [151) and inervieo* 
testing (ISTf to manage the effects of pitting and *ce 
corrosiondon the component. (2) Preventive ns" 
Monitoring and maintaining the syste ter chemistry 
in accorsiance with EPRI guidelineslot'minimize 
im es in the system fluid. AMP generally 

paramet; pecifications. sampling 
frequen analysis. an rrective actions. Chemical 
parameteri such icentrations of chloride, sulfal, 

oyes, are monitored and controlle 

(3) P-a;:,m Monitored/ Inzspected: The AMP mo ors 
the eff by ISI to detect system water 
1 and IST to evaluate component performance.  

4ec "' 

tegory D-C specify visual VT-2 (rWA-524 
examihtion during system leakage and hydr .tc est 

of all pressure retaining Class 3 compon e . ased n th 
requirements of 10 CFR 50.55a for A Code C 1 ,2, 

and 3 pumps and guidelines of eric Letter ( ) 89
04, IST is performed in acooence with ASME Sub ctioi 
IWP (or 9M Code Sub on 1STB). (4) Detection of g 

ffect5- Pitting crevice corrosion may occur at 

A�-�cins haW stagnant flow conditions, where 
,zmpuritie '-oxygenated water may concentrate. VT

on of Table P.D 2500-1 will not detect pitti 

eevice corrosion. Ther efore, an one. time isCc 
esan ucep es 

be undertaken to ensure that significant corrosion' ot 
occurring. This inspection may be visual if tfih ve k, 
disassembled. UT thickness measuremen uld also 
used. Follow up actions are based on b!nspection resuN 
and plant technical specificatio IMonitoring and 
Trending: Results of wat -iitry monitoring r 

provides data for tren .Te results of one time 
inspection should ed to dictate the future inspecti 
System leakaý t is conducted prior to plant startup 
following refueling outage, and hydrostatic test at 

niear dof each inspection IntervaL (6) Acceptance 

chemical parameter specification and acceptable I 
Any relevant conditions that may be detectedwg th 

leakage and hydrostatic tests are evaluat e fnf accor e 

with IWD-3000 for Class 3 compone 7) Corrective ( 
Actions: :Plant chemistry con ijrogram specifies th 
acceptable values for che4sty parameters. Correctiv 
actions are taken wh aecified values are exceeded.  
IWA-5250 requir peiat the source of leakage detected 
during the •ure test should be located and evaluated 
for co~tee measures. Repair and replacement are in 

cc .with I,,-ooo and .A-7000. (8 & 9)

I
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIA.4

A4. 1.1 
A4.2.1 
A4.3.1 
A4.4.1

VII A4-5 
Thru 

VII A4-11

1 T t

Use of Chemistry will preclude loss of material due to corrosion in 
the Spent fuel Pool Cooling and Cleanup System.

Reference to ASME Section XI, 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.

Page 1 of 1



C1. Open Cycle Cooling Water System (Service Water system) 

C1.1 Piping 

Cl .1.1 Piping and Fittings 

C1.1.2 Underground Piping and Fittings 

C1.2 Valves 

C 1.2.1 Body and Bonnet 

C1.3 Heat Exchanger 

C1.3.1 Shell 

C1.3.2 Channel 

C1.3.3 Channel Head 

C1.3.4 Tube Sheets 

C1.3.5 Tubes 

C1.4 Flow Orifice 

C1.4.1 Body 

C1.5 Pump 

C1.5.1 Casing 

C1.6 Basket Strainer 

C1.6.1 Body

DRP'r- 12/06/99VII CI-I
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C1. 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 VUI C2), ultimate heat sink (Table VII C3), and other 

miscellaneous auxiliary systems and components.

DRAFT- 12/06/99t VUI CI1-3



VU1 AUXILIARY SYSTEMS 
Cl. OPEN CYCLE COOLING WATER SYSTEM
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AUXIoLARY SYSTEMS 

Ca . OPEN or pvo o WATER SYSTEM (Service Ip t System) 

rExisting Further 

ng Management Program (AMP) Evaluation and Technical Basis Evaluation 

Tconf P relies Sn Section 3reventive Actions:by mpon-nA---ta- '"" -I cosr.e 

sedtion of corrosion resistant 1orrosion resistant materials. corrosion allowance r 

mab hles design with corrosion corrosion resistant lining or coating, and ASMEprvtiont allow ce or provision of corrosion )C/Lnservice inspection (IS/) for mana.ging • ects of l .o• .f 

resista interior lining or coating, and corrosion on the intended function f mponGt89_Tne oaitd 

inservic rnspection (IS/) in AMP also relies on the. proper im 11entain of GL 8

conforma e with ASME Section )Q 13. (2) Preventive Actions: .)mponent is constructed •.  

(edition sp Lfed in 10 CFR 50,55a), of corrosion resistant rn such as red brass, copper- ,.  

category D-B Class 3 pressure corrosion by pro ng the underlying metal surfaces 

retaining comr ents. In addition, GL from being sed to corrosive environment, and 

89-13 requires a program must be unp rote piping. e.g.. carbon steel used for fresh water 

implemented and a ntaiare designed with a corrosion allowance. Also, 

surveillance ad co rol of flow 0tive 
blockage as a result iofouling. It also con ol of flow blockage. (3) Parameters 

requires that the heat fer Monitored/Inspected: ASME Section XI. Table 00

capability be verified for safety- 1, category D-B requires visual VT-2 n during 

related heat exchangers c by system leakage and hydrostatic test to d e leakage. The r 

service water system. biofouling program implemented in rdance to GL 89

/ 13 provides surveillance for fli ckage and 

V '1  / I verification of the heat t capability for all safety

related heat exchangers 6ied by service water system.  
"•'• # ~(4) Detection of • fects: Concentration of sulfates ,.  

and chlorides in water can cause pitting and corrosion 
• •-..•.•-'• •' / under crevic ri,•ditions such as gasket surfaces, joints, • 

and un it heads. Also, systems that use untreated N 

components and susceptible locations ding buried 

piping should be undertaken to ens tht significant 
corrosion is not occurring. Bas n piping or component 

A ~/)geometry, fluid flow conditio lowest design mnargin, and 
time of selre. suscep ocations can be identified.  

Follow up ancins ased on the inspection results and 

plant techni ýecification. (5) Monitoring and 
Trending e results of one time inspection should be 

used to te future inspection. System leakage test is 

- co ed prior to plant startup following each refueling 
••-1 hLdrostatic test at or near the end of each 

inspection intervl 
conditions that may be detected during the leakage 

hydrostatic tests are evaluated in accordance wi 

3000. (7) Corrective Actions: Corrective actio pf the 
above one-time inspection are based on Va•hesults of the 

inspection. IWA-5250 requires that ource of leakage 

detected during the pressure tes uld be located and 

evaluated for corrective m s. Repair and 
replacement are in ac ce with IWA-4000 and IWA

7000. (8 & 9) n Process and Administrative 
Controls: Sit ective actions program. QA procedures, 

site revie approval process. and administrative 

con e implemented in accordance with Appendix B 
•.• .,.,• CFR Part 50
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VII AUXILIARY SYSTEMS 
C1. OPEN CYCLE COOLING WATER SYSTEM (Service Water System) 

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect %4echanism References 

CI.1.i Piping Piping and Brass. Raw, Buildup of Biofouling NRC GL 89-13.  
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) 

CL.I.2 Piping Underground Carbon Soil Loss of General, NRC IN 94-03.  

Piping and Steel. Cast Material Galvanic, 
Fittings Iron VAicro
(External (with iologically 
Surface) Organic -Influenced.  

Coating or Pitting, and 
Wrapping) Crevice 

Corrosion

DRAFT - 12/06/9V VII CI1-6



* - AUXILIARY SYSTEMS 
Cl. OPEN CYCLE COOLING WATER SYSTEM (Service Water

[GL)
89X3, industry implemented 
surVance and control program to 
mana flow blockage problems in 

open- e service water system due to 
biofo silt, mud, and corrosion 
products. e program generally 
includes: (lampling the water 
annually to termine if the biological 
species have ulated the water source.  
The system sho d be chlorinated or 
treated by biocid hen the potential of 
biological species *sts; (2) inspect, on 
a regular basis. se e portions of the 
*piping and componen for biofouling; 
(3) remove and clean ssive 
accumulation of biofou products; 
and (4) monitoring heat bhanger 
performance. GL 89-13 re *res that a 
program must be implemen and 
maintained for surveillance d 
control of flow blockage as a r t of 
blofouling. It also requires that e heat 
transfer capability be verified fo

by

underground piping and fittings-• 
$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.

Evaluation and Technical Basis

-m- &r-eious rya) -
requirements and will continue to be adequate e 
renewal. (10) Operating Experience: and crevice 
corrosion may occur at locati aving stagnant flow 
conditions, where im s in raw and fresh water may 
cqocsQrate. performed service water system

managing the aging effects of biofouling on the inten 
functions of the component. The AMP also reli e 
proper implementation of GL 89-13.(2) Pr Yve 
Actions: Annual water sampling an ent of biocide 
should reduce the level of maa anism activities. (3) 
Parameters Moniwtored/I cteed: Thee biofouling prograr%, 
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 
cM e r biofouling. (4) Detection of Aging Effects:
vlauar
befouling. (5) Monitoring and Trending: Periodic 
inspection should provide timely detectio ;e effects of 
biofouling. (6) Acceptance Criteria: gnificant 
degradation is reported and re further evaluation.  
(7-9) Corrective Actions, ation Process, and 
Administrative Can Site corrective actions program, 
QA proceduresl " evew and approval process, and 
administr controls are implemented in accordance 

with dix B to 10 CFR Part 50 requirements and will 
cue to be adequate for license renewal. 10

plant shut• ,The NRC performed

Je ope of PrfW-e TIW prqg rn reuies on [;u 

protection, for m taheg t effects of corrosion on the 
intended function of underground piping. (2) Preventive 
Actions: st.• practice, underground piping is 

t " ective c g. such as tar or synthetic 
Ieis'tth protective paper or plastic I protectio n o f ipn g f o 

co ggressive soil en nment. A cathodic 

system may al mitigate corrosion 
co tingg a a vity. method other than 

Plarameters 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.

DRAFT - 12/06/99
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VII AUXIUAARY SYSTEMS 
f1 OP•nN CYCLE COOLNG WATER SYSTEM (Service Water System)

N1

N
DRAFT - 12/06/99

Existing r 

Aging Management Program (AMP) Evaluation and Technical Basis J ption 
[Continued from previous page) 
requiren~ents and will continue to be adequate for licens 
r en. 0) Operating : *ttg and crevic 
corrosion y occur at 1o tion stagpant f1 
conditions, ere im n raw an fresh wat 
concentrate. RC perform servi water 

k ~ ~operational perfon •ce inspection and the re ave 

been discussed in NRC Information Notice (1 3.  

In response Generic Letter (GL) (1) Scope of Program: The program is foc No 
89-13, indus lemented managing the aging effects of biofoulin intended 
surveillance an ol program to functns of the component. The AM eles on the 
manage flow bl roblems in prope implementation of GL 9-13 ive 

-cycle servic stem due to Actia : Annual water samp atment of biocide 
lbiofoin g. silt, m d. orrosion should educe the level of ma sm activities. (3) 
.?roduts. The pro ram ally Paramer Monitored inspe e biofouling program 
lud s: (1 Samp th imple' ed in accordance -13 requires 

ý,nnu to dete e if th ical verificatio of the heat pability for all safety
pecies ye populat the wa rce. related hea exchanges y ervice water system. The 

e syst should be 0o AMP also ects s porti of the pipng and 
eated b biocide whe e poten components r biof (4) De n of Effects: 

biological pecies . (2) inspect, Visual inspec detect buil u deposit due to 
regular is,. itiv portions of ouling. (5) ng and g: Periodic 

piping and o ponents r biof g: ecti o ovide det tion of the effects of 
(3) remov.d clean exc lv (6 eptan • teria: y significant 
ac 0tio of biofouf roducts: on.i and requires fter evaluation.  

4mon oring h ex ger -ofrato n 
performance. GL 8 3 req es Adm Co troLs: Site corrective ctions program, 
program must \ mplemente QA pr s, site r •ew and approval process, and 
maintained surve d a contro are implemented in accordance 
controlo qSýowb a result of wi Pe to 10 R Part 50requirements and wll 

.r1quires that the heat ue to uante license renewal. (10) Operating 
transfer capability be verified for all rince: e flow blockage by clams has caused 
safety-related heat exchangers cooled b t shutdown. RC performed service water system 
service water system. tional p f inspection and the results have 

been discussed in rmation Notice (IN) 94-03.  

The external surfaces of the e of Program relies on preventive Yes, 
under ound ping and fitting measures such as coa . ing, and cathodic 
protecte. per s0indus protection. f th of corrosion on the 
practice. th coa d intend ctio of unde . (2) Preventive 
wrappingr. a thodi• ection Actio Per Indus p und piping Is 
System. er sult le may be coat th prot o ytei 
used mo tor the on of coa g, o te per or plastic 

rdun' ipig. du in otection/ • from

co ctin grs e so viro Acath c 
L Lpro tion system used to m orroslo 

Iby co terac anic thrity. If meth 
coa d nicprotec nare used.thes e "iS 

The v ess of the coatin and cathodic pr ~ U 
system, Industry standard p ctice. is determin 
mcasu g coating conductance, pipe-to-soil poten 
surveys, and by conducting bell hole examinations to 
visually examine the condition of the coating.

IV 'ý C'ý - 4
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VII AUXILIARY SYSTEMS 
Cl. OPEN CYCLE COOLING WATER SYSTEM fSexvre Water System)

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

'''4 

C1.2.1 Valves Body and Bronze, w, Loss of 7eneral, 
(Check, Hand. Bonnet Stainless ntreated Material Wicro
& Control (with or ' Steel. t Water •iologically "NRC IN 94-03.  
Valves) without Carbon r Fresh -Induced, Plant Technical 

Internal Steel (for ater Pitting, and SpecficaUons.  
Lining 6r fresh water Crevice GL 89-13.  
Coatitig) only) Corrosion. ,

DRAFT- 12/06/99 VII C 1-8



VII AUXILIARY SYSTEMS 
C1. OPEN CYCLE COOLING WATER SYSTEM (Service Water System) 

Existing 
Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

{Continued from previOus page) 

Coati .. . . e e 
and corrosion may occur. Al o, cathodic ar&OLion 

requires petdic monitoring d . nc• to ensure 

that it is fun oning proper P s include 

inspection of a ple o ed piping t e .re that 

coating and pp' • ntact d o on is 

adequately Also. a m maint cc 
program impleme e tha atho ic 

protec c onung t, c of ng 

o e�otoionoa sfaces p i p•the as 

not and en e functio intained.  
(5) stug: The n cts orrosion are 

operating experience, on a plc o the buried 
pipe should provide f- ly detecto of a effects.  
(6) Acceptance , a In ccordanc with acce table 
industry pra , e assess ent of e condition of the 
coating b~ - ndu ce and th protection sy tern 

incas inents; s uld be cond ct on an annual 
Etornin cagcnu 

~~i~ .n ~ 0i co dtions of the coa d 
cathodic prote tion system. (7-) rrtve ,c-..  

Coqfimatio Process, and introl Site 
corrective a ons program, pro es. site review and 

approval prcess, and a e controls are 

implement In accordan th Ap ndix B to 10 CFR 

Part 50 r ulremen continuý to be adequate for 

diameter hole' pit walls steeply tapered from the outer 

diameterM-. • discovered in derground 

~0years ofo ratio, eNC Qxined a a r o f oi ter system o r g•ng • t•he es on 

AMPalo rlis en thepro implmet tionofC89 

Notice (rN) 94-03.  

cTfie AMP relies on preventve actions by ( 2) Scope of Program: The AMP relies on selection of 
kselection of corrosion tat corrosion resistant materials, corrosion allowance or 

materials, design with1 )Crrosi55ono corrosion resistant lining or coa and ASME Section 
allowaniceo provisio:of corrosion XG inservice insrpection II for unging the effects. of 

resistant~~~~~~~~ L ero or oa ng an co oso on he nende dýýun on of the component. The e n a€: 

rble IWD 25 . test and examination prevents corrosion bo rotc the underlying met 

category D- 'for C'ls 3 pressure surfaces from bei ]sed to •orr~osive environment, 

retaining eomnponerhs and unprotected p •Ig (carbon s eel used for fresh .water 4
-nsev mýisystemso are des ied with a corrosion allowance.  

confo~~VI e1- DRAT Seto )a 1.2/06/99is-ecmpnnti cntrce
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VII AUXILIARY SYSTEMS 
C1. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)

1 e Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect Mechanism J References

C1.2.1 Valves Body and Bronze, W, Buildup of Biofouling NRC GL 89-13.  
(Check, Hand, Bonnet Stainless Untreated Deposit NRC IN 94-03.  
& Control (with or Steel, Slt Water 
Valves) without Carbon er Fresh 

Internal SteelC(for Fater 
Lining or fresh water 
Coating) only)
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AUXILIARY SYSTEMS 
C• OPEN CYCLE COOLING WATER SYSTEM (Service Water System)

Existing 
Aging Management Program (AMP]

Same as for the effect of BiofouLing on 
Item CI.I1. pýpg andfittings.

Evaluation and TechnicalBasis 
omI prewous page] 

(3) Parameters Monitored/ Inspected: ASME XI.  
Table EWD 2500-1, category D-B, requires VT-2 
examination during system leakage azydrQstatic test.  
(4) Detection of Aging Effects: C ntration of sulfates 
and chlorides in salt water c use pitting and corrosion 
t under crevice condition as gasket surfaces. joints, 
and under bolt he systems that use untreated 
wtater are su rble to mlcrobiologically-induced 
technical -2 examination during system leakage and 
presul ests will not detect these forms of corrosion.  
hy foreo a one-time ins ection of re nspe a' -u . . .s0 e de en 

to ensure that significant corrosion is not occn is 
inspection can be visual if the valve is disassndyed, andti 
may be covered by the plant waintenanhc gram. L(7 
thickness measurements could 0 o~ sed. Follow up 

actions are based on the inspecti resultso and plant 
technical specification. the Mo ring and of eding: The 
results of one tiresinspete should be used to dictate the 
future inspectie m __as leakage test is conducted prior 
to plant startup f g each refueling outage and 
hydrostatic te tt or near the end of each inspection 

iveal. Lactepance Criteroae Any relevant conditions 

Phart 5 duletetsead wiluonin u t e toabe andhyrosaticfo 

W 5 mayui occurhat loc the h(akage tagnnd 
floicndtie onestere iprteshol e l ate feshlwater t&garevlaeinaccordance with IWA-43000an l'-oo . ( 7 z ) 

mayconc n trae, te. T he C d serice wvaluter 

Cqresutso have eusse inNRCInfrmativContos Notie 

corrective actions QA procedures, site review and 
approval procend administrative controls are 
implement ggaccordance with Appendix B to 10 CFR 
Part 5 ,R'-iements and will continue to be adeqluate for 

may concentrate. The NRC Qasrvice waer 
system op~erational •ance inspection and the 
results have bei~ussed in NRC Information Notice 

(N 94-03. • 
Same asI'6r &Le effect of Biofouling on Itern C1I. 1. 1 p~ping 

and fatigs.

DRAFT - 12/06/99
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VII AUXILIARY SYSTEMS 
C1. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)

Structure and Region of Environ- Aging Aging 
Item 1. Component I Interest I Material ment Effect Mechanism References

Heat 
Exchanger 
(between open 
cycle and 
closed cycle 
cooling water 
systems)

Shell, 
Channel.  
Channel Head, 
Tube Sheet.  
Tubes

Shell, 
Channel.  
Channel 
Head: 
Carbon 
Steel: 
Tube sheet 
Aluminum
Bronze: 
Tubes: 
Copper
Nickel

Shell Side: 
rreated 
Water: 
rube Side: 
Raw 
Untreated 
Salt or 
Fresh Water

Loss of 
Material

I _ _ __ _ _ 1 I__ __ _ _ - - I - , --- .1 __ _ __ _ ._ _ _ _

General, 
Microbio
logically
Influenced, 
Pitting. and 
Crevice 
Corrosion

NRC GL 89-13.  
Plant Technical 
Specifications.

Operating 
Experience 
NRC IN 81-21.  
NRC IN 85-24.  
NRC IN 85-30.  
NRC IN 86-96.  
NRC IN 94-03.

DRAFT - 12/06/99
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EMS
Water

ex ed to treated water the AMP rely 
on p- entive measures to mitigate 
corro by monitoring and control of 
the wat• chemistry to minimize 
exposurf aggressive environments.  
For tub of the heat exchanger 
exposed treated salt or fresh water 
the subcom ents are either protected 
by corrosion r stant lining or coating 
such as channe eads lined with 
rubber/neoprene coated with epoxy, 
or are construct eocorrosion 
resistant materials ch as aluminum
bronze, copper-nick ibrass, and 
stainless steel. Visu• •nspection, 
cleaning, and testing. e . eddy current, 

of tubes are performed ]riodically to 

verify that degradation h•not 

occurred. Corrective actio• are taken, 

if significant degradation is und. In 

addition, GL 89-13 requires t ta 

program must be impiemente n~d 

maintained for surveillance 

control of flow blockage as a re of 

biofouling. It also requires that het 

transfer capability be verified for~ 

safety-related heat exchangers coole~ 
service water system. • 

~0

Evaluation and Technical Basis

- che is-tj and control of water chemistry to minimize exposur 
aggressive environments, and staff recommend¢]s of 
Generic Letter (GL) 89-13 or an equivalent p 
provides assurance that open-cycle coo . water system 
is in compliance with General Desi riteria and Quality 
Assurance requirements. Guide' of GL 89-13 Include 
(a) surveillance and control I ofouling. (b) test program 
to verify heat transfer cat lities of all heat exchangers 
cooled by service wate routine inspection and 
maintenance progr to ensure that corrosion, erosion.  
protective coa allure, silting, and biofouling, can not 
degrade the ornance of safety-related systems 
serviced open-cycle cooling water, (d) system walkdown 
inspec to ensure compliance with licensing basis, and 
(e) ew of maintenance, operating, and training practice 

procedures. The AMP relies on the proper
shdllsidecontralofwater
shell sid'econ'trol ofwater chemistry should mitiga"P;OF" 
corrosion. For tube side, lining or coating sho event 

Scorrosion by protecting the underlying me om 
aggressive environment such as salt wate ased on GL 
89-13 service water is continuously rinated or treated 
with biocide whenever the poten for biological fouling 
species exists. (3) Parame nitored/lnspectedi For 
the shell side exposed to ed water, the parameters 
monitored generally ude dissolved iron, dissolved 
copper, dissolved gen. chloride, suspended solids. etc.  
These parame are directly related to corrosion. The 
program provides control of the concentrations of 
oxygen, orides, other chemicals, and contaminants.  
For tube side exposed to salt or fresh water, corrosion

.ing or coating. Inspection of rubber lining or coa 
for signs of degradation such as elastomer degra on 
ensures that corrosion is not occurring. B GL 89-13 
or its equivalent, open-cycle cooling wat stem is 
inspected for biofouling organisms. ent, protective 
coating failure, and corrosion; ooling water flow and 
temperature are monitored f omponent performance 
evaluation to ensure that w blockage or excessive 
fouling accumulation s not occur. (4) Detection ofAging 
Effects: Konito f dissolved iron, dissolved copper, 

,-a~nd-.s• os s hould d etect te existenceof genea 

ologically-induced corrosion in shell side of 
h changer. Plant operating erience 

low corrosion rates of steel and copper alloys 

subcomponents and performance ev on by eddy 
current testing should detect oc nce of corrosion. (5) 
Monitoring and Trending: cts of corrosion are 
detectable by iron and er monitoring and periodic 
inspections shoul vide for timely detection of aging 
effects on both and tube sides of the heat exchanger.  
"vheque of monitoring of treated water usually

"DRAFT - 12/06/99
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VIi AUXILIARY SYSTEMS

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

/; 

/ 

// 

// 

C1.3.1 Heat Shell, Shell, Shell Side: Buid o Biofouling, NRCL 89-13.  
thru Exchanger Channel, channel, Treated D posRN 94-03.  
C1.3.5 (between open Channel Head, and channel Wate= 

cycle and Tube Sheets, head: Tube Side: 
closed cycle Tubes carbon steel Raw 
cooling water Tube sheet: Untreated 
systems) aluminum- Salt or 

bronze; Fresh Water 
Tubes: 
copper
nickel
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VII AUXILIARY SYSTEMS 
CL. OPEN CYCLE COOLING WATER SYSTEM (Service Water System)

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

ranges from several times per week to once a month. r 
chemistry monitoring provides data for trendin suits 
from performance tests to verify heat trans pabilities 
are also trended. (6) Acceptance Criteri -signs of 
degradation and corrosion should b orted and 
evaluated. Any lining degradati ould be repaired.  
The water chemistry contro gram provides 
specification of chemical - rameters and acceptable 
levels. (7) Corrective 'ons; Plant chemistry control 

. program specifies et values for parameters in the 
treated water. e specified values are exceeded.  
corrective ons are initiated to return the chemistry 
param•ns to normal levels. (8 & 9) Confirmation 

$ "", 44mAn•,i - mf,_ Site corrective 
actions program, QA procedures, site review an M 
process, and administrative controls should be 
implemented in accordance with Appendix B• FR 
Part 50 requirements and should con* or license 
renewal. (10) Operating E ignificant 
microbiologically-influence osion (NRC 
Information Notice (IN), z 0), failure of protective 
coating (IN 85-24), -fouling (IN 81-21, 8-96) has been 
observed in aL er of heat exchangers. Significant wall 
thinning en observed on the ID of heat exchanger 
tubes. e heads coated ith epoxy have experienced 

uheat hanes and to corrmsion. 4e NRC 

(WA ~ ~ ~ ~ ~ ~ ~ ~ ~ o-~ coto ga omng lwPeetv cin:Ana aersamlnaýp~ ef 

inspection and the results have been disCr 
Information Notice (IN) 94-0 te A e AMP 
praovidtes w ean dhe b Oth b f b a 

SampinghecOwara trro te e i g ction of wchanger, IN 

determine ~ ~ ~ ~ ~ 89 ifteboia pce ae inlet atet temp eratu es withpeious rsut s and 

e toGeneric Letter (GL) 89-13,'%• ..... •1 r•,.-. . .v o"" 

pu emented surveillance and related heat exchangeland their subcomponenpit o 
o to manage flow Preventie Actions: Annual water samp = 1e roles in open-cycle service treatment with biocide reduces the ico 

ewhe n the poto blofouling, silt, organism activities. (3) Par o MonitorediInf r te e 6 c o e is. products. The aTe AMP monitors wandpri rate and inlet and outlet 
treg coolin cludesr f 1) temperatires wp fe direcay affected by flow blockage.  
Sapigte rannually to (4) Detec~ fTjin OFffect~s- Comparison of flow rate and 

determine if the bl ogical species have inle fle te etre ihprvosreut 

\j I an outet empratues o u e ta detcto ofte effeatus of wiof h prviu Aceputsance 

populated o the not e system ecriAtance critea sett balsdup of deposit due to 
sfould be c fro m sted v treated by "ootoulhng. or) MohRea transfe 
bloqle when the poten• of biological biofouling are detectable by monitoring flow ;rat~e ,sl-a 

pyctes onsts. (2) Monitoh ( g and transfer capabilitoeveat remoli litiesng from 
trending cooling water flo nd inlet several times per day to once per m i o whvidest timely and outlet temperatures to eure that idetection of the effects of biofo ) Aceta e 

flow blockage does not exist. st Criteria: Acceptance crite; asd n ea6 rmoa 

frequency ranges from several fles; per rate, heat exchange ncy, or the overall heat transfer 

day to once per month. (3) Tes d coefficient to jeosrieat removal capabilities. The 

trending the results of heat remov• acceptanc eria are used to determine whether the heat 

rate, heat exchange efficiency, or th exc r performs adequately based on the test results.  
overall heat transfer coefficient to r 4Gt e g ers fail to nerfor adequately, 
verify heat removal capabilities. Initi corrective actions are en. (7-9) Corrective Actions, 
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VII AUXILIARY SYSTEMS 
C1. OPEN CYCLE COOLING WATER SYSTEM (Service Water System) 

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

C1 .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 
Corrosion 

Cl.4. 1 Flow Orifices Body Stainless Raw, Buildup of Biofouling NRC GL89-13.  
Steel Untreated Deposit NRC IN 94-03.  

Salt Water 
or Fresh 
Water 

C1 .5.1 Pump Casing Cast Steel Raw, Loss of General, ASME Section XI, 
Carbon Untreated Material Micro- 1989 Edition.  
Steel Salt Water biologically ASME OM Code

or Fresh -Induced, 1990, Subsection 
Water Pitting, and ISTB.  

revice NRC GL 89-04.  
Corrosion Plant Technical 

Specifications.
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VUI AUXILIARY SYSTEMS 
C1. OPEN CYCLE COOLING WATER SYSTEM (Service Water System) 

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

(Co tined from previous page) (Continueg m&upii 
test rformed once each fuel cycle inUea-Hon Process, and Administrative Co e 
and aI'three tests, the test should be corrective actions program, QA procedure eview and 
perform east once every 5 years. (4) approval process. and administrati ols are 
If the heat ex ers fail to perform implemented in accordance pendix B to 10 CFR 
adequately, correc actions such as Part 50 requirements continue to be adequate for 
cleaning and repair are taken. license renewal.ating Experience: Extensive flow 

block•age-- s has caused plant shutdown. The heat ' 

e •x save xpereced degraded thermal 

- frequent cleaning and restrictions of operatio 
flexibility. The NRC pe;rformed sen sstem 

. operational performance ins : and the results have 

Same as or the effects of General. Same as for the effects of General, MicrobiotogicaUy- Yes, 
Microbiologically-Induced, Pitting, and Induced. Pitting. and Crevice Corrosion on Item C 1.1.1 Element 4 
Crevice Corrosion on Item C1.1.1 piping piping and fitings. should be 
and fittings, further 

evaluated.  

Same as for the effects of Biofouling on Same as for the effects of Biofouling on Item C .1. 1 piping No 
Item C1.1..1 piping and fittings. and fttings.  

AM P rcelies on preventive actions by ~~41Jrale AMP___ 
pro ing corrosion resistant interior coating and combination of inservice inspection (IS I mm"--

s pn-1n or coating, and inservice inservice testing (IST) for managing the effects 
inspect 11CSI) in conformance with corrosion on the intended function of th iponent. -o-

ASME Se-*on X- (edition specified in 10 (2) Preventive Actions: Lining anrlln g prevent CFR 50S!\`5 1 IWD 2500-1, test adcroinby protecting the g metasrae 

!examinato Ntgry D-B for Class 3 from being exposed to en~bsive environment.  

Spressure Z et components-, and (3) '.aeer rdInspected. The AMP monitors 

based on ethes requirements of 10 the effcts of• lsion by IIt eetsse ae 
S CFR 50.55a for AS VCode Class 3 lekg toe evaluate component performance.• 

pumps, and additio r RC staff Req ents of ASME Section XM, Table IWD 25G0-1, 
guidelines in Generic Lel er 89-04, ory D-B, specify visual VT-2 (IWA-52404 examination 

ip inservice testing perform in Aa_.-- r-_-- -c-u~lbydn* u•- A 4• all a- .. . -I 
accordance with ASME Su ~ction IWVP retaining Clas~s 3 components. Based on the requrmeii 

approved program in the plant IST is performed in accor ASME Subsection 
technical specifications. (4) Detection of Aging 

SEffects: Cnce ~n n of sulfates and chlorides in salt 

~//c7 -lwater can ca. tting and crevice corrosion under 
ons such as gasket surfaces, joints. and 

unde t heads. Also, systems that use untreated water 
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VII AUXILIARY SYSTEMS 
CI. OPEN CYCLE COOLING WATER SYSTEM fService Water System)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect \lechanism References 

C1.5.1 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 

C1.6.1 Basket Body Carbon Raw, Loss of General, 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 

C1.6.1 Basket Body Carbon Raw, Buildup of Biofouling NRC GL 89-13.  
Strainer Steel, Untreated Deposit NRC IN 94-03.  

Stainless Salt Water 
Steel or Fresh 

Water
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VIU AUXILIARY SYSTEMS 
C1. OPEN CYCLE COOLING WATER SYSTEM (Service Water System) 

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

are susceptible to microbiologically-hnduced corrosi• 
VT-2 examination during system leakage and pr e 
tests will not detect these forms of corrosio .erefore, a 
one-time inspection of representative c llonents and 
susceptible locations should be. n iCkn to ensure that 

significant corrosion is not oc ng. This inspection 
can be visual if the pump sembled, and may be 

covered by the plan tenance program. UT thickness 
measurements also be used. Follow up actions are 
based on pection results and plant technical 
spe n (5) Monitoring and Trending: The results of 
0 npcto huld be used to dictate future 

nptn §;stj _glii J- *org, - to p~t 
startup foUowing each refueling outage, an y e 
test at or near the end of each inspection interval.  
(6) Acceptance Criteria: Any relevant conditi t may 
be detected during the leakage and hydr tests are 
evaluated in accordance with IWD- or Class 3 
components. (7) Corrective ns: Corrective actions of 
the above one tim are based on the results of 
the inspection. z 0 requires that the source of 
leakage detec r the pressure test should be located 
an vl fr orcie me~asure~s,_ Repair and__ 

lic ens are in accordance with rWA-4000 and gWA

pfocw c nd in putrative controls aren, i hented 
in accordance eff requorements ofo A on B to 10 CFp R 
Part 50 and continue to befi.te .or ae period of 
license renewaLn, ( Cei) gCoroen on Pite iEe and 
crevice corCroosioon cur at locations having stagnant 
flae idpurlties in raw and fresh water 
may cone ute.  

Same as for the effects of Biofouling on Same as for the effects of Biofouling on Item C1.1.1 piping No 
Item C1.1.1 piping andfittings. and fittings.  

Same as for the effects of Genera4 Same as for the effects of General, Microbiotogioally- Yes, 
Microbiologiccally-lnduced, 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 
and ftins. further 

evaluated 

Same as for the effects of Biofouling on Same as for the effects of Biofouling on Item C1. 1.1 piping No 
Item C1. 1. 1 ppipng and ftttings, and ftttings.
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIC.1

Open Cycle Cooling 
Water System

C 1.I.1.  
CI.2.1 
CI.3.1 
Thru 

C.1.3.5 
C.1.4.1 
C1.5.1 
C1.6.1

Various

*1 I-
Open Cycle Cooling 
Water System

C1. 1. 1.  
CI.2.1 
C1.3.1 
Thru 

C.1.3.5 
C. 1.4.1 
C1.5.1 
C1.6.1

VII C 1-4

GL 89-13 should be used to detect any material 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.

VII C1-3 Open Cycle Cooling Cl.I.1 VII Cl-6 General corrosion of lined carbon steel is listed as an aging 
Water System mechanism. Lined 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.  

VII CI-4 Open Cycle Cooling C1.1.2 VII C1-7 Buried piping will be treated differently at each utility based on the 
Water System 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.  

Hence, further evaluation is warranted.  
VII CI-5 Open Cycle Cooling CI.3.1 VII CI-14 In the Aging Mechanism column, delete reference to MIC as an 

Water System Thru aging mechanism related to the Buildup of Deposit aging effect.  
C 1.3.5 MIC is already addressed with the Loss of Material aging effect.

Page 1 of 1
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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
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C2. Closed Cycle Cooling Water System

System, Structures, and Components 

The system, structures, and components included in this table.comprise the closed cycle 

cooling water system which consists of piping, Valves, radifatiQn element, temperature 

element, heat exchangers, pumps, tank. and flow orifices. The sy•tein 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 Cl) 

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 Cl). 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 El 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 C 1), PWR spent fuel cooling water system (Table VII A3), 

BWR spent fuel cooling water system (Table VII A4), chemical and volume control system 

(Table VII El), and other miscellaneous auxiliary systems and components.
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VII AUXILIARY SYSTEMS
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The AMP relies on minimizing 
impurities by monitoring and 

maintaining the chemistry of system 
water implemented through 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-B for Class 3 

pressure retaining components.

SYSTEM

Evaluation and Technical Basis

WIIII U.kU J W . - L 5 - -- 
and maintaining the chemistry of the process flui 
ASME Section XI inservice inspection (ISI) to ge the 
effects of general, pitting, and crevice c ion on the 

intended function of the compone2) Preventive 
Actions: The AMP consists o ntoring and controlling 
the system water chemi ie.. the chemically treated 

demineralized wat mitigate the corrosion effects and 

to ensure that dverse chemistry conditions are 
prese t.oring and maintaining the chemistry 

cod •[fsof the demineralized water will help to 

controlh'nvg the impurit~ies in the system flulid

(3) parameters Mon'toredl~nspected. The _•I 
generally contains chmcl nmte-pcications-
sampling frequency, analysi an e•/cti~ve actions. The 

parameters monitored gene cude dissolved iron, 

dissolved copperchlori solved oxygen, suspended 

solids, pH, and. hy Oe They are directly related to 
potential of co on. ASME Section XI, Table IWD 2500
1, examin category D-B requires visual VT-2 1, exatest.i

-ooling water system, there are regions of low or s t 
flow conditions where impurities and/or cor ' 
chemicals may concentrate and cause cr•ý d pittin.g 

corrosion. VT-2 examination of ASýtion XU, Table 

IWD 2500-1 will not detect pi -d crevice corrosion.  

Therefore, a one-time inspsuch as visual 

examination or UT j ss measurements should be 

conducted of ore tatve components and susceptible 

locations t ure that significant corrosion is not 

sucpil oain a be identifed. Follow up a 
ar ae o h npection results and plant t a 
Sspeciicton. (5) oitoring and Trend~~' e.  
frequency of water chemistry mo g ranges-from 
several times week t o onth. The results 
should provide dindg. The result of one-time 
inspection shoul used to dictate future inspection.  
System " est is conducted prior to plant startup 

o ch reueig oute, and hydrostatic test at or

specification of chemical parameters and acceptW 
levels. Any relevant conditions that maycted during the leakage and hydrostatiare evaluated in 

accordance with ASME Sec -3000. (7) 
Corrective Actions: chemistry control program specifies the lvales for each chemistry parameter in 
the er. If te specified values are exceeded.  

[t~he bv n-ieisection are based on th of the. Furthermore. iWA-5tes that the source of _

VII C2-5 
DRAFT - 12/06/99
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VII AUXILIARY SYSTEMS 
C2. CLOSED CYCLE
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VII AUXILIARY SYSTEMS 
C2. CLOSED CYCLE COOLING WATER SYSTEM

The AMP, implemented by plant 
technical specifications, relies on 

minimizing impurities by monitoring 

and maintaining water chemistry 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. I

Evaluation and Technical Basis

leakage detected during the pressure test should be 1 
and evaluated for corrective measures. Repair replacement are In accordance with lWA-4 nd VWA

7000 (8 & 9) Confirmation Prwcss, 
Controls: Site corrective actio gram. Q procedures.  
site review and approval s. and administrative 
controls are imple i accordance with Appendix B 

to 10 CFR P equirements and will continue to be 
adequa cense renewal. (10) Operating Experience:

measures and inservice inspection (ISI] to manage th 
effects of pitting and crevice corrosion on the co ent.  

(2) Preventive Actions: Chemical paramete ch as 

concentrations of chloride, sulfate, o and 
impurities are monitored and co d. (3) Parameters 
Monitored/ Inspected: Thee monitors the effects of 

corrosion by monitorinn maintaining water 
chemistry and ISI to ct leakage. Inspection 
requirements-of Section XM. Table rWD 2500-1, 
category D- ecify visual VT-2 (IWA-5240) examination 
during leakage and hydrostatic test of all pressure 
re Class 3 components. (4) Detection of Aging

are regions of low or stagnant flow conditions whezor 
impurities and/or corrosive chemicals ma entrate 
and cause crevice and pitting corrosio -2 

,examination of ASME Section xwwtIe IWD 2500-1 will 
not detect pitting and cre rrosion. Therefore. a one-, 

time inspection of r ntative components and 
susceptible loc should be undertaken to ensure that 

signirf osion is not occurring. This inspection 
can l he valve is disassembled, and may be 

measurements could also be used. Follow up are 
based on the inspection results and p cal 

specification. (5) Monitoring and Mng: e frequency 
of water chemistry monito ges from several times 
per week to oncea .a The results should provide data 

for trending. suI t of one-time inspection should be 

used to uture inspection. System leakage test is 

s prior to plant startup onents.  

inspection period. (66 Acceptance Criteri i 
montoin pogamprovides spe n ofceia 

moiorn 
nrga of chemical 

parameters andd aacpal n relevant conditions 

thatmaybe dte eakage Ind hydrostatic 

I tan ID-000 for Class m cpnts pe 
7 trti 

. t n s: sPl
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VII AUXILIARY SYSTEMS 
C2. CLOSED CYCLE COOLING WATER

Structure and 
Component

Region of 
Interest Material

& 
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VII 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 valu 

each chemistry parameter in the treated water. e 

specified values are exceeded. corrective a are 

initiated to bring the chemistry par s back to 

normal levels. Corrective action e above one-time 

inspection are based on the ts of the inspection. IWA

5250 requires that the e of leakage detected during 

the pressure test d be located and evaluated for 

corrective m es. Repair and replacement are in 

-acco-ra *th IWA-4000 and IWA-7000. (8 & 9) 

* QA procedures, review and approval processes 

administrative controls are implemen ccordance 

with requirements of Appendix Bj CFR Part 50 and 

will continue to be adequa tlAfflthe period of license 
//. ~renewal. (l1O) Oper Localized • T" 

likely t b o ic w b p of 

The applicable AMP, implemented by 

the plant technical specifications, relies and maintaining water chemistry, inservice inspec 

bn minimizing impurities by (ISI) and Inservice testing (UST) to manage the 0 of b • 

monitoring and maintaining water general, pitting, and crevice corrosion o omponent. * 

chemistry. inservice inspection in (2) Preventive Actions: The AMP co of monitoring ala_'x 

conformance with ASME Section >a and maintaining the system wa chemistry to minimize 

(edition specified in 10 CFR 50.55a). impurities in the system flui e program generally t' 

Table IWD 2500-1, test and examination contains chemical p r specifications, sampling 

category D-B, and based on the testing frequency. analysis, corrective actions. Chemical ._

requirements of 10 CFR 50.55a for parameters, suc concentrations of chloride, sulfate, 

ASME Code Class 3 pumps and valves, oxygen, and unies are monitored and controlled.  

and additional staff guidelines of NRC (3) Pa. Monitored/Inspecte. The AMP monitors (7 
Generic Letter 89-04. inservlce testing in the of corrosion by ISI to detect leakage and IST to 

accordance with ASME Subsection IWP uate .. ......n;Aiam1 

(or Operation and Maintenance Code requireents o cton XlTaeIWD.2500-.  

Subsection ISTB) for pumps, or other category D-B, specify visual VT-2 (WA-5240)o 

approved program in the plant during system leakage and hydrostatic test pressure , 

technicl specifications lretaining Class 3 components. Base e requirements N of 10 ,C...R 5055 f~cFor A E Co ,2 andp"n 3• pup 
V // _ and adiioa guidline Generic Letter (GL) 89-04, (.,lt.  

1S is performd in a nce with ASME Subsection 

IWP (or OM Code section ISM. (4) Detection of Aging X 

~ar re of lo or.. stagnant flow conditions where %,,••, 

-" ,im es and/or corrosive chemicals may concentrate 

not detect pitting and crevice corrosion. Ther_ a one 
time inspection of representative compm Sand 
susceptible locations should be n to ensure that 
significant corrosion is n rg. This inspection 

"can be visual if the

/9
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VII AUXILIARY SYSTEMS
C2. CLJ.AM;4 L CL~EC .......

Structure and Region of Ma Environ- Aging Aging 
Item IComponent I Interest Material ment Effect Piechanism References

C2.4.1 I Tank Shell

I i - i I___

(Cý2.5.1 1 Flow Orifice

-1K 
9hemically 
rreated De
mineralized 
Water

Chemically 
Treated De
nineralized 
• ater

Loss of 
Material

Material

/ 

General, 
Pitting, and 
Crevice 
Corrosion 

General, 
Pitting, anc 
Crevice 
Corrosion

P lan eh~a

Plant Technical 
Specification.  

Plant Technical 
Specification.

/
I

W-ate

VII C2-10
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VII AUXILIARY SYSTEMS f•. CTftl•E'D C"TCLIE COOLINO WATER SYSTEM

Existing Further 

Aging Management Program (AMP] Evaluation and Technical Basis Evaluation
u-. e fr..  

pump -- sasems e and may be covered by te p 
maintenance program. LIT thickness measuremen ld 

also be used. Follow up actions are based on thii pection 

results and plant technical specification. (5 nitoring 

and Trending: The frequency of water stry 

monitoring ranges from several tim r week to once a 

month. The results should pro data for trending. The 

result of one-time inspection lj uld be used to dictate 

future inspection. Systei ge test is conducted prior 
- to plant startup folo " each refueling outage. and 

hydrostatic test at ear the end of each inspection 
period. (6) Ac e Criteria: The chemistry monitoring 

program pr s specification of chemical parameters 

and acce le levels. Any relevant conditions that may 

be de d during the leakage and hydrostatic tests are 

ev ed in accordance with IWD-3000 for Class 3 
-ntol progra specifies -t~he tar -get v -alues -for each 

chemistry parameter in the treated water. If the imefied 

values are exceeded, corrective actions are ' ed to 

bring the chemistry parameters back al levels.  

Corrective actions of the above on e inspection are 

based on the results of the on. IWA-5250 requires 

that the source of leakage cted during the pressure test 

should be located an uated for corrective measures.  
Repair and repla nt are in accordance with IWA-4000 

and IWA-7000 & 9) Coifration Process and 

Administr Controls: Site QA procedures, review and 

appr rocesses, and administrative controls are 
im ented in accordance with requirements of 

adequate for the period of license renewal. 10) 
Experience: Localized corrosion is likely to o t flange 

connections and crevices where build purities can 
occur.  

Same as for the effects of General Same as for the effects of GeneFal. Pitting. and Crevice U__ s 

Pitting, and Crevice Corrosion on Items Corrosion on Items C2. 1.1 pipe. jittings, and flanges.  

C2.1.1 pipe, fittings. and flanges. slAW 

Same as for the effects of General, Same as for the effects of General. Ptting, and Crevice "" =

Pitting, and Crevice Corrosion on Items Corrosion on Items C2.1.1 pipe, fittings, and flanges.  

C2.1.1 pipe.flttings, and flanges.  
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GALL REPORT-MECHANICAL DISCIPLINE 
SECTION VIIC.2

k-ioseu i.ycie 
Cooling Water 
System

Closed Cycle 
Cooling Water 
System 
Closed Cycle 
Cooling Water 
System

VII C2-4 Closed Cycle 
Cooling Water 
System

U2.1.1 

C2.2. 1 
C2.3.1 
C2.4.1 
C2.5.1

C2.1. I VII C2-4

C2.2.1 
C2.2. 1 

C2.3. 1 
C2.4.1 
C2.5.1

VII C2-4 
VII C2-6 
VII C2-8 
VII C2-10

II C2-I

�1- 4-

r" z~ I I A 7ir' fl I
VItI '•.-.ZIU

LOntrol or chemistry tor treated water environments is sufficient to 
manage SCC, pitting and crevice corrosion.

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 "Closed Cooling Chemistry" program. Refer to the proposed 
program description.  

Hence, no further evaluation is required.  

The aging effect should simply refer to the "Loss of Material" in 
lieu of "Local Loss of Material" 

Delete reference to 350 C in the Environment column. This 
temperature adds no value to the identification to aging mechanisms 
or effects. If not, then translate into Fahrenheit.

Stainless steel is not susceptible to general corrosion. Delete general 
corrosion in the Aging Mechanism, AMP and Evaluation and Technical Basis columns.
Technical Basis columns.

Page 1 of 1
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C3. Ultimate Heat Sink 

C3.1 Cooling Tower 

C3.1.1 Foundation 

C3.1.2 Exterior Concrete Above Grade 

C3.1.3 Exterior Concrete Below Grade 

C-3.1.4 Interior Slabs 

C3.1.5 Masonry Block Wall 

CS3.1.6 Concrete Surfaces Exposed to Flowing Water 

C3.1.7 Columns 

C3.1.8 Base Plates 

C3.1.9 Beams 

C3.1.10 Trusses 

C3.1.11 Bracings 

C3.2 Piping 

C3.2.1 Piping and Fittings 

C3.3 Valves (Check, Hand, and Control Valves) 

C3.3.1 Body and Bonnet 

C3.4 Pump 

CS.4.1 Casing
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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 varying 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. Therefore, 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 CI), containment spray system (Table V A), and emergency core cooling 

systems (Tables V D1 and D2).
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Structure and Region of Environ- .Aging Aging 
Item I Component Interest Material I ment Effect vechanism References

Cooling Tower Foundation Reinforced 
Concrete

Soft Soil 
and Ground 
Water

Cracking, 
Distortion 
and Increase 
in 
Component 
Stress Level

Settlement NUREG- 1557.  
ACI 318-63.  
ACI 349-85.

_______ L I _____________ I __________ 1 J .1. ________________
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VII AUXILIARY SYSTEMS 
C3 ULTIMATE HEAT SINK

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

Cracking, distortion, and increase in 
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 Renewar, 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.

DR.AI" - 12/06/99

LNT

VII C3-5

(1) Scope of Program: The program is focused on managing 
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 
Monitoredilnspected: The parameter monitored is the 
settlement (absolute 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 kpetween 
those two points). (7-9) Corrective Actions, Conrfiration 
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, 
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 AUXILIARY SYSTEMS 
C3. ULTIMATE HEAT SINK

Structure and Region of Environ- Aging Aging 
Item I Component Interest Material ment Effect rlechanism References

Cooling Tower Foundation.  
Exterior 
Concrete 
Above Grade, 
Exterior 
Concrete 
Below Grade, 
and Interior 
Slabs

Reinforced 
Concrete

Uutdoor 
Ambient 
Conditions

± L L I .i.

Scailng, 
Cracking, 
and Spa/ling

areeze
Thaw ACI 318-63.  

ACI 349-85.
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VII AUXILIARY SYSTEMS 
C(3 ULTIMATE HEAT SINK

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

The AMP should consist of walkdowns 
and inspections to detect scaling, 
cracking, and spalling due to freeze
thaw.

Yes, Element 4 
should be 
further 
evaluated.

DRAFT - 12/06/99VII C3--7

(1) Scope of Program: The program relies on the preventive 
measures by using ACI codes in the design and 
construction of the components for managing the effects 
of freeze-thaw on the intended function of the 
components. For components located in a geographic 
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." Freeze-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 accumulation 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, Coqfirmation 
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.



AUXILIARY SYSTEMS 
C3. ULTIMATE HEAT SINK

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

Cooling Tower Foundation, 
Exterior 
Concrete 
Above Grade, 
and Exterior 
Concrete 
Below Grade

Reinforced 
Concrete

Above 
Grade: 
Outdoors 
Ambient 
Conditions 
Below 
Grade, and 
Foundatior 
: Soil and 
Ground 
Water

Cracking, 
Spalling, 
Loss of Bond.  
and Loss of 
Material

Corrosion 
of 
Embedded 
Steel and 
Rebar

NRC Regulatory 
Guide 1. 127.

____ I J J. ______ ______ L _______ .&. ______ __________
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VII AUXILIARY SYSTEMS 
rn ULTIMATE HEAT SINK

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis 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.

Yes, 
Element 4 
should be 
further 
evaluated.

DRAFT - 12/06/99V11 C3-9

(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) Prevelntive 
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



VII 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 Increase of Leaching NUREG-1557.  
thru Exterior Concrete 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 

Foundatior 
: Soil and 
Ground 
Water
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VII AUXILIARY SYSTEMS 
C:3 ULTIMATE HEAT SflNK

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

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 calcium hydroxide 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).

(continued from previous page) 
inaccessibility, 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-cas, 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, Cofuirmation 
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 p : 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 <1 1.5 or chlorides >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.

(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
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 

C3.1.1 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 Outdoors Cracking.  
Concrete Ambient and Spalling 
Below Grade Conditions 

Exterior 
Concrete 
Below 
Grade, and 
Foundatior 
: Soil and 
Ground 
Water
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VII AUXILIARY SYSTEMS 
C3 ULTIMATE HEAT SINK

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

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.

(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).

(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.'( 5 ) 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 compilation 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

DRAFT - 12/06/99

Yes,Yes, Element 4 
should be 
further 
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VII AUXILIARY SYSTEMS 
c3a ULTIMATE HEAT SIN'K

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect \4echanism References 

C3.1.5 Cooling Tower Masonry Masonry Air Cracking of Restrain NRC IEB 80-11.  
Block Wall Masonry Shrinkage, NRC IN 87-67.  

Block Walls Creep, and 
Aggressive 
Environ
ment
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Vii AUXILIARY SYSTEMS 
C3 ULTIMATE HEAT SINK 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 
(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 Experienc: 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. Corrosion 
related problems also occurred in concrete cooling tower 
exposed to flowing water with high sulfate or chloride 
content.  

The AMP consists of periodic inspection (1) Scope of Programu The program is focused on managing No 

and plant-specific monitoring of cracks the effects of cracking of masonry block walls on the 

of the masonry block walls. The intended function of the component. (2) Preventive 

inspection requirements, based on the Actions: NRC Information and Enforcement Bulletin (IEB) 

NRC Information and Enforcement 80-11 requests licensees to identify safety-related 

Bulletin (IEB) 80-11, "Masonry Wall masonry walls, to repair the existing cracks, to conduct a 

Design". include identification of re-evaluation of the design adequacy and construction 

masonry walls in close proximity to, or practices, and to establish a mitigation program.  

having attachments from safety-related Information Notice (87-67) 87-67 further recommends 

equipment, and reevaluation of design licensees to establish plant-specific program for 

adequacy and construction practices. monitoring cracks of masonry walls, to analyze the 

The plant-specific monitoring program probably cause of the cracks, to evaluate structural 

monitors the growth of existing cracks, adequacy of the walls, to document the repair effort, and to 

the presence of new mortar Joint cracks, provide countermeasures for preventing recurrence of 

and to prevent recurrence of cracks at similar cracks. (3) Parameters Monitored 2nspected- IEB 

previously repaired Joints in 80-11 and Information Notice (IN) 87-67 which monitor 

accordance with the NRC Information existing cracks and provide countermeasures for 

Notice 87-67, "Lessons Learned from preventing recurrence of similar cracks. Program 

Regional Inspections of License Actions incorporating of IEB 80-11 and Information Notice 87-67 

in Response to IEB 80- 11." 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.
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VII AUXILIARY SYSTEMS 
€•3. 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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VII AUXILIARY SYSTEMS 
C3 ULTIMATE HEAT SINK 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 
(4) Detection ofAging 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 87-67 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, Coqfirmation 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 (1) Scope of Progra=L The program is focused on managing No 

inspections in accordance with the effects of abrasion and cavitation on the intended 

Regulatory Guide 1. 127, "Inspection of function of the component. (2) Preventive Actions: 

Water-Control Structures Associated Regulatory Guide 1. 127 recommends inspections of 

with Nuclear Power Plant" which conditions of concrete surfaces, structural cracking, 

recommends that all water passages, settlement, and water passage at periodic intervals not to 

conduits, sluices, and other concrete exceed 5 years, and includes engineering data compilation.  

surfaces subjects to running water Other recommendations include examination of cooling 

should be examined for erosion, water channels and canals for channel bank erosion, bed 

corrosion, abrasion, cavitation, aggravation or degradation and siltation and 

obstruction, leakage, and cracks at examination for any conditions that may impose 

periodic intervals not to exceed 5 years. operational constraints. When significant degradation is 

When significant degradation is found, found, Regulatory Guide 1. 127 recommends that an 

Regulatory Guide 1.127 recommends evaluation is performed to assess the deterioration and 

that an evaluation is performed to continuing serviceability and to provide the appropriate 

assess the deterioration and continuing mitigating measures. Corrective actions are based on the 

serviceability and to provide the results of the above inspections. (3) Parameters 

appropriate mitigating measures. Monitored/Znspected.' The parameters inspected are the 
conditions of the concrete surfaces for signs of 
degradation due to abrasion and cavitation. (4) Detection 
ofAging 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
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VII AUXILIARY SYSTEMS 
C3. ULTIMATE HEAT SINK

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

C3.1.7 Cooling Tower Columns. Structural Outdoors Loss of Corrosion NRC Regulatory 
thru Base Plates, Steel Ambient Material Guide 1.127 
C3.1.11 Beams, Painted or Conditions 

Trusses, Galvanized) 
Bracings
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VII AUXILIARY SYSTEMS 
C3 ULTIMATE BEAT SINK 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis 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, Coqrufmation 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 Ex:perience: 

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) Scope of Program: The program is focused on managing No 

1.127, relies on periodic inspection of the effects of structural steel corrosion on the intended 

all structural steel components of function of the component. (2) Preventive Actions: 

water-control structures such as cooling Regulatory Guide 1.127 recommends detailed inspection of 

tower for corrosion at periodic intervals water-control structures at periodic intervals not exceed 5 

not to exceed 5 years. When significant years for any significant deterioration caused by 

degradation is found. Regulatory Guide corrosion of structural steel, including cracking, 

1.127 recommends that an evaluation is discoloration, wear, pitting, excessive corrosion, surfaces 

performed to assess the deterioration discontinuities, and coating degradation and take 

and continuing serviceability and to preventive measures. Other recommendations include 

provide the appropriate mitigating examination of cooling water channels and canals for 

measures. 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/! nspected. 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
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C3. ULTIMATE HEAT SINK
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VII AUXILIARY SYSTEMS

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis 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, 

Confimation Process, and Administraive Controls: Site 

corrective actions- . QA proceduew and 

/f •oproval proess, and a inistratie controls are 
4- i• pleme~ildd in accordant wit1. Appendix B to 10 (> ' 

P St5 equirements annw" c'-ontinue to be app, e 

,.~ hicnse enewL (1)4(freating Experience: S~ctural 
14 l corrosion has ccuffed in the water-control 

structures.  

e AMP relies on preventive actions by (1) Scope of Progranu The AMP relies on selecting Yes, 

selecting corrosion resistant materials, corrosion resistant materials, corrosion allowance or imt"I* 

designing with corrosion allowance or corrosion resistant Iinlng. coating, and ASME Section l 

providing corrosion resistant interior XI inservice inspecti~n•[" for managing the effects of m 

lining or coating, and inservice corrosio eel eeac g on intended function of eI .  

inspection (ISI) in conformance with th p•r__.tivec 'ns: .The component is 

ASME Section XI (edition specified in 10 co r 4• ~ orrosio'r aterials such as red 

CFR 50.55a). Table IWD 2500-1, test and br• an copper-ni e! oating prevent 

examination category D-B for Class 3 corros n. d by protecting the 

pressure retaining components. udy from being exposed to corrosive 

enviro unl ted piping, e.g.. carbon steel 

used~ f &h r t are desigri with a corrosion 

allow . Mo ro cted ASME 

Section 2, effly p-B requires visual 
VT-2 tiond s eakage and hydrostatic 
test to detect 1 P(D dation due to pitting and 

crevice co, s snf •ie component can not occur without 
leakage of r 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 
adequate 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

A
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Structure and Region of 
Interest

A, 
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VII AUXILIARY SYSTEMS 
C3 ULTIMATE HEAT SINK

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

and hydrostatic test at or near the end of each on 
interval. (6) Acceptance Criteria: Anyr conditions 
that may be detected during the 1 and hydrostatic 
tests are evaluated in accor th IWD-3000. (7) 
Corrective Actions: 1. requires that the source of 
leakage detected the pressure test should be located 
and evaluat corrective measures. Repair and 
replac are in accordance with IWA-4000 and IWA
7 
Controls.' Site corrective actions program. QA pr es, 
site review and approval process, and a tive 
controls are implemented in accord joFlth Appendix B 
to 10 CFR Part 50 requiremen•t•il continue to be 
applicable for license ren ) Operating Erperie : 
Pitting and crevice co in may occur at locations 
having stagnat cditi ,.where impurities in raw 
and fresh ay c ntrate. The NRC performed 
servi er system ope ona o an set 

4 resjults have been . sed in NRC Info n 
e (IN) 94-03. _ _.  

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 s 
designing with corrosion allowance or corrosion resistant lininj# coating, and inservice 
providing corrosion resistant interior inspection (ISI) for ma gan effects of corrosion and VH@1ift 
lining or coating. and inservice selective leaching 2 n fteded fu on of the valves.  
inspection (ISI) in conformance with (2) Preve ttive , TthThent is constructed of 
ASME Section XI (edition specified in 10 co.0 r materisj s red brass and 
CFR 50.55a], Table IWD 2500-1, test and cop q~r~lfo r the occurrence of corrosion.  
examination category D-B. Car n stea c are provided with corrosion 

allo e•resistant n or coating.  
(3) Pc~~r Aolf~i /'sa.cd~aiUn 

requires e a o4 during system leakage 
test and ydrstc o detect the leakage.  
Degradation due t~4ti .d crevice corrosion of the 
component can o*ur without leakage of raw or fresh 
water, extent• • pection schedule assure detection 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 

V the valve is disassembled, and may be covered by the 
plant maintenance program. UT thickness measuremen 
could also be used. (5) Monitoring and 7l-eding: 
Inspection schedule of ASME Section I I
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VII AUXL4IARY SYSTEMS c3. ULTIM~ATE HEAT SINK

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect 14echanism References 

C3.4. 1 Pump Casing (with Cast steel. Raw Loss of 7,eneral, E Secti XI, 
or without Carbon steel Untreated Material qicro- "1 &Edietl 
internal Fresh biologi •ly AS 0vI ode
lining or Water -Indu 1990, -section 
coating) Pitting, d ISTB.  

ýrevice N 8 
Corrosl Tec *cal 

Sp ifications ,iCA--
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VII AUXILIARY SYSTEMS

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

s --aud provide for timely detection of leakage. Syst 

leakage test is conducted prior to plant startup fo g 

each refueling outage and hydrostatic test at o ar the 
end of each Inspection interval. (6) Accep te Criteria: 

Any relevant conditions that may be ted during the 

leakage and hydrostatic tes uated in accordance 
with IWD-3000. (M1 Co 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 rW - .(8 & 9) Corfi-nation Proces and 
trative Controts: Site corrective actions proram.  

administrative controls are implemented in a ce 

with Appendix B to 10 CFR Part 50 r ts and will 
cotnet e applicable for lice eal 

(10) Operating Experierc' ed corrosion may occur 

at locations hvin t flow condi here 

es ma entrat Te NRC pr~for-mel service 
water perational mace inspectioa and -the 
res - been discuss NRC Informatio#Vbtice 

The AMP relies on preventive actions by - &ram: The AMP relies on corrosion Yes, 

providing corrosion resistant interior resistant linings and coating and combination of both 

linings or coating, and inservice inservice inspectin (ISI) and inservice testing (IST) for 

inspection (SI) in conformance with managing the c of corrosion on intended function of kOi' 

ASME Section M0 (edition specified in 10 the pump. ti Actions: Lining and coating 

CFR 50.55a], Table 1WD 2500-1, test and prevent b n pecting the underlying metal 

examination category D-B for Class 3 s urfas be' ed to corrosive environment.  

ressure retaining components; and 1 et red/Inspected.: The AMP monitors 

ased on the testing requirements of ec sion by ISI toetect leakage and IST to 

CFR 50.55a for ASME Code Class 3 ua performance. ection requirements of 

pumps, and additional NRC staff n XI, Table . category D-B, specify 

guidelines of NRC Generic Letter 89-04. 7 A-5240) during system 

inservice testing performed in ge os c Based on the requirements 

accordance with ASME Subsection IWP 5a fo MEode Class 1, 2, and 3.pumps 

(or Operation and Maintenance Code d of NRC Generic Letter (GL• 89-04.  

Subsection ISTS) for pumps, or other I perf in cordance with ASME Subsection 

approved program in the plant IWP r ubsection ISTB). (4) Detection ofAging 

specifications. Zffects: radation of the component due to corrosion 
would res 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 XU should provide for timely 

detection of corrosion. System leakage test is conducted 
• "•,,_.priolo•
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VII AUXILIARY SYSTEMS 
C3 ULTIMATE HEAT SINK 

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

to plant startup following each refueling outage, and 

hydrostatic test at or near the end of each ins 
interval. (6) Acceptance Criteria: Any -lt conditions 
that may be detected during the 1 and hydrostatic 
tests are evaluated in accor th IWD-3000 for Class 
3 components. (7) Co Actions: IWA-5250 requires 
that the source of e detected during the pressure test 
should be 1 d evaluated for corrective measures.  
Repair eplacement are in accordance with IWA-4000 
a- -7000. (8 & 9) Cmifirmation Process and 

approval processes, and administrative controý .-are 
implemented in accordance with require.; f 
Appendix B to 10 CFR Part 50 andýtinue to be 
applicable for the period of li enewaL (10) Operating 
Experience: Pitting an ce corrosion may occur In 
portion of the syste ch as locations having stagnant 
flow conditio ere impurities in raw and fresh water 
may conc te.
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VHC.3

(IALL_ 
SECTION TITLE ITEM NO, PAGE REVIEWER COMMENT 

VII 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 NRC' 
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 
C3.4.1 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 XI, OM code, GL 89-04, and Tech 

VII C3-25 Specs should be deleted from References and AMIP 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.
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D. Compressed Air System 

D.I Piping 

D.1.1 Piping and Fittings 

D.2 Air Accumulator 

D.2.1 Shell 

D.2.2 Manway 

D.2.3 Manway Bolting 

D.3 Valves 

D.3.1 Body and Bonnet 

D.4 Filter 

D.4.1 Shell 

D.4.2 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 

items 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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VII AUXILIARY SYSTEMS 
D. COMPRESSED AIR SYSTEM

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

D. 1. 1 Piping Piping and Carbon Steel Internal: Loss of General an( 81 
Fittings (CS) and Dry, Oil- Material Pittinl NRC -28.  

Aloy Steel Free Air. Corrosion NRC 7-28 Si.  
Occa- NRC 14.  
sionally 1SOE.• .  
Exposure E OM Guide 
to MOi 17- ( 

'iii-! -I 

D.2.1 Air Shell, CS Internal: Loss f General IN 81
thru Accumulator Manway. Dry, W Mat -al Pitting NR 87 
D.2.3 Manway 4olMn Corrosi NRC 8 -28 S1.  

Bolting Occa- NC 4 
sionally 01.  
Exposu-e 7M 'de 
to Moist 
Air.  
External: 
Room Air 

D.3.1 Valves Body and S Internal: Loss of General aN IN 81
Bonnet Dry, G Material Pitting, NR 87

_____ Corro on NRC Si.  
Occa- NRC GL .  sionally WIPO S•R 8B01.  
Exposure AS •r7M Guide 
to MoistPa 7 
Air.  

External: Room Air "
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AUXILIARY SYSTEMS

'I

Same as the effects of General and 
Pitting Corrosion on Item D.I.1 piping 
and fittings.

I ______________________________________

Same as the effects of General and 
Pitting Corrosion on Item D. 1. 1 piping 
and fatings.

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

VI 5DRF /'

Existing 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

The aging management program (AMP), 1) Scope of Program The program relies on improved Yes, 

based on NRC Generic Letter (GL) 88-14 system inspection and maintenance program to manage 

and INPO's Significant Operating the l ts of corrosion on the intended function of the 

Experience Report (SOER) 88-01, relies co •es#* air system. (2) Preventive Actions: The 

on improved system inspections. tn ali quality is monitore* d maintained in 

maintenance, and testing. and gene ily rda#n"eith manufactu recommendations for 

includes: (1) frequent leak test* o div' . one serve -,.ear eter Monitored/ 

valves. piping. and other ss sed on f elies of NRC Generic Letter 

components., especially th )f €- 4 Pc o trierce testing to verify proper air 

carbon steel, and (2) prever an týna ce practices, emergency 

maintenance program whic chec ocedur aing are adequate to ensure that the 

quality at several locations • inte ded tion of the air system is maintained.  

system to address various the (4 ctio ofAging EffecM Degradation of the piping 

inoperability of air-operate W• • ecome evident by observation of unacceptable 

components due to the presei• • ellkage rates. However, inspection of representative 

water, rust, and other con s. omponents and susceptible locations should be 

Corrective actions are taken if an undertaken to provide additional assurance that 

parameters are out of acceptable ges significant corrosion is not occurring. Based on piping or 

such as moisture content in the system component geometry and flow conditions, susceptible 

air. The ASME Operation and locations can be identified. (5) Monitoring and Trending: 

Maintenance (OM) Guide Part 17, Effects of corrosion are detectable by periodic local leak 

Performance Testing of Instrument Air rate tests that also provide for timely detection of aging 

System in Light-Water Reactor Power effects based on operating experience. (6) Acceptance 

Plants, February 12, 1999 could be used Criteria The testing results are used to verify that the 

as guidance for testing of air systems. design and performance of the entire air system is in 

accordance with its intended function. (7-9) Corrective 

Actions, Corqftnmation 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 S i. 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 systgn. A#,

/ 

/ 
V

/) / 

4) 

I

YeZoý,_Same as the effects oj neral r_"L4JLy 
m D.1 . I piping S.

!

!
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Vii AUXILIARY SYSTEMS 
D. COMPRESSED AIR
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VII D

GALL TITLE ITE M NO, PA(OE REVIEWER COMMENT/ RESOLUTION 
SECTION 

VII.D-1 Auxiliary Systems - D. 1.1, VII D-4 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 VII 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 
D.3.1, developed for the remaining plant systems and components.  
D.4.1 
Thru 
D.4.3 

VII.D-2 Auxiliary Systems - D_ 1.1, VII D-4 The compressed air system expected to be in-scope for license Compressed Air D.2.1 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 
D.3.1, The IA system design usually has the component order of D.4.1 compressor, accumulator, and dryer. The accumulator receives air 
Thru from the air compressor, which is normally the portion of the 
D.4.3 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 Piping (1500 psig rating) 

El.1.1 Pipe, Fittings and Flanges 

E1.1.2 StudandNuts 

El.2 Piping (150 psig rating) 

E1.2.1 Pipe, Fittings and Flanges 

E1.2.2 Studs and Nuts 

E1.3 High-Pressure Valve 

E1.3.1 Body and Bonnet 

E1.3.2 Studs and Nuts 

El.4 Low-Pressure Valve 

EI.4.1 Body and Bonnet 

E1.4.2 Studs and Nuts 

El.5 High-Pressure Pump 

E1.5.1 Casing 

E1.5.2 Closure Bolting 

E1.6 Low-Pressure Pump 

E1.6.1 Casing 

E1.6.2 Closure Bolting 

E1.7 Letdown Heat Exchanger 

E 1.7.1 Tube/Tubesheet 

E1.7.2 Studs and Nuts 

E1.7.3 Channel/Cover 

E1.7.4 Channel/Welds
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E1.7.5 Shell 

EI.8 Regenerator Heat Exchanger 

El .8.1 Tube/Tubesheet 

E1.8.2 Studs and Nuts 

E1 .8.3 Channel/Cover 

E1.8.4 Charmel/Welds 

E1.8.5 Shell 

El.9 Basket Strainers 

E1.9.1 Studs and Nuts 

E1.10 Tank 

E 1. 10.1 Studs and Nuts 

El.10.2 Shell 

E1.10.3 Manway 

El.10.4 Penetrations/Nozzles

DRAFT - 12/06/99 VII EI1-2



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)U and closed cycle 

cooling water system (Table VII C2).
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VII AUXILIARY SYSTEMS 
El. CHEMICAL AND VOLUME CONTROL SYSTEM (Press,,,zed Water Reactor) 

Structure and Region of Environ- Aging Aging 
[temn Component Interest Material ment Effect qechanism References 

E1.1.1 High Pressure Pipe, Fittings, ipe, Chemicall Cumulative Fatigue ANSI B31.1.  

El. 1.2 Piping (1500 and Flanges. ittings. and Treated Fatigue 

psig rating) Studs and langes: Borated Damage 

Nuts tainless Water up to 

teel (SS) 3400 C.  
tuds and 
uts: Low

oy Steel 
LAS), 
arbon Steel 

CS) 

e-' £ . T-•l P•-p¢,ire Studs and ,AS, CS Air, Loss of Boric Acid NRC GL 88-05.

Piping [1500 
psig rating)

Nuts Leaking Chemically 
Treated 

Borated 
Water

VII E1-4
DRAFT - 12/06/99
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• .. €-Iv-•t-I1lfAT • ~A an".TnhXW.'r nN'flOL Sv'n (esurized Water Reactor) 
CL .Aan. .-

__________

( 
C

•Oc £ r1q

VII E 1-5 DRAFT - 12/06/99

)
j- Existing Further 

Aging Management Program (AMP] Evaluation and Technical Basis Evaluation 

Components have been designed for Fatigue is a time-limit aging analysis nl.AA) 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 B3 1.1. limits for allowable cycles (less than 7000 cycles) of 
thermal stress range.  

•8es, hRC "os ofterL)o due to -L UC 

general corrosion, pitting and crevice carbon steel and low alloy steel compone.  

corrosion on carbon steel and low alloy on small leaks which generally occur below cal 

steel components as a result of borated specification limits for operational le 

water leaks, the AMP generally (2) Preventive Actions: Perioc ction and removal of 

includes: (1) Identify the examination any borated water residue fr] o.mponent surface during 

locations where borated water leaks system walkdown h ev nt the occurrence of 

could occur, including insulated borated water c on. Identification of the potential 

components and inaccessible areas. locations o ge and the path of leaking acid also 

The focus is on small leaks which helps event the occurrence of the borated water leak.  

generally occur below technical ( 
specification limits for operational visual -inspection for discoloration of insulation 

leakage. (2) Establish the path of the borated water residue which are signs of bo ter 

leaking borated water and the leakage. Visual inspection. such as VT- neffective 

components it likely to contact to method for identification of discol on and borated 

ensure that leaks of borated water are water residue. One or more s e removed and 

promptly identified and corrected. (3) examined for evidece o c d corrosion.  

Perform visual inspection at least once (4) Detectionof ects The AMP establishes the 

at each refueling outage to identify and path of the I orated water and the components it 

quantify any leakage at specific likely to co to ensure that leaks of borated water are 

locations and to remove any borated prom entifled and corrected before there is a loss of 

water residue that is found. Visual ponent intended function. (5) Monitoring and 

examination, such as VT-2 visual 
examination is generally used for detecting the signs of boric water leaks. Periodic 

evidence of leaks such as discoloration inspection provides data for trending. (6)Acc 

and berated water residue. (4) Criteria: No discoloration or berated wa 2id-ue found 0 

Investigate any leakage that is found on surfaces of components, insula ,r floor areas that 

and locate leak source and areas of may indicate borated water I . No leakage of non

corrosion. Evaluate the affected insulated and insulated nents. No leakage of 

components for continued service by accessiblelad m le components. (7-9) Corrective 

engineering analysis. Corrective Actions. P an Adm..is

actions include repair or replacement of Controls e corrective actions program, QA procedures, 

the affected components and correction site w and approval process, and administrative 

of any equipment deficiencies that ols.are ii lemented in accordan 
cause the leaks. T'-TU C2 • % .Pat5 rqiei o 

adequate for license renewal. Correc ns include 

repair or replacement of the components and 
correction of any equi eficiencles that cause the N 

leaks. (10) : Leakage of borated water I 

from bolt or seals has frequently caused severe 
Corr of carbon steel and low alloy steel components 

as bolts, studs, and fasteners.
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AUXILIARY SYSTEMS 
1-, i'tr-L-r AT ANTn Vnir TTr. CONTROL SYSTEM (Pressurized Water Reactor)

Structure and Region of _Lviron- Aging gin 

Item Component Interest em.  

E 1.2. 1 Low Pressure Pipe. Fittingir Pipe, Chemicaill Cum tive Fatigue ANSI B31.1. * 

E1.2.2 Piping (150 and Flange Fittings, and Treated Fatigue q .- " 

psfg rating) Stud and N Flanges: SS Borated Damage 

E 1.2.2 Low Pressure Studs and L, AMP L6 "0-6 1.•oric'%-•-• NR@--. P0-" 

Piping (150 Nuts Leaking Material Corrosion 

psig rating) Chemically 
Treated 
Borated 
Water 

- -. - -- I ~ I .S O~t+..r!

E1.2.1 Low Pressure 
Piping (150 
psig rating)

Pipe. Fittings, 
and Flanges

Chnemically 
Treated 
Borated 
Water up to 
1000C.

Material Corrosion 
and Crevice 
Corrosion

.1 _______ .1 _______ L ______ I _____ ______ J _____
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VII AUXILIARY SYSTEMS

enechnical specifications, relies on 
4 izing 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 
,&ually exempted. /

'I

1 /l47--05;

and maintaining the chemistry conditions of the bo 
water for managing the effects of pitting corrosi d 

crevice corrosion on the intended function bee 

component. (2) Preventive Actions: ogram contains 

chemical parameter specificatio pling frequency.  
analysis and corrective acti i onitoring and 

maintaining the borate er chemistry conditions will 

help to minimize th e and effects of component 
degradation. eventive actions, however, are 

consider equate because of inadvertent 
inh on of cn purties ino tie at Lcao duhaving 

sa(nIN 84-18f. Pitting corrosion and crevice corrosion 
occur at locations having stagnant flow con• n ere 
impurities in borated water fluid .may c te over the 

year c. ( .) Paramete s Monitoren/ (151) f S 

monitored and controlled. t••ection of Aging Effetsee: 

High concentration of u'ties at locations having 

stagnant flow co, se pitting and crevice corrosion Sunde 
crevic fon such as gasket surfaces. and 

ý joints B e the diamneter of pipin~g _is gener.ailly less.  

th ar chn i s rv i s ec tion [IS I) of A S .M E S ec tion

of representative components and susceptible loca 
should be undertaken to ensure that significant osion 

is not occurring. Based on piping/compone oometry 
and fluid flow conditions, susceptible ons can be 

identified. Follow up actions are on the inspection 
results and plant technical cation. (5) Monitoring 

'Ind Trending: Samp' chemistry condition performs 
periodically. The provides trending. The results of the 
one time ins snj should be used to dictate the future 

moigl•gprogr-am provides chemical parameter.  

tycnrlprogram specifies the 
values for chemistry parameter in the ter If 

Qeseiidvalues are exceede cieactions are 

tiated to bring the ch parameters back to 

normal levels. Co e actions

DRAFT - 12/06/99
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VII AUXILIARY SYSTEMS
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VII AUXILIARY SYSTEMS 
El. CHEMICAL AND VOLUME 

Existing 

Aging Management Program (AMP)

i electrical heating tracing is usually 

adhered on the component exterior 
surfaces to maintain the borated water 

at 71°C above the saturation 

temperature. The high temperature due 

to the heat tracing and the halogens 

used in the adhesive material can cause 

externally-initiated stress corrosion 

cracking in the stainless steel 

components of the CVCS heat-trace 

piping. The AMP manages the aging 1 

effects by removing the corrosive 

adhesive and choosing another methI 

(containing no halogens) to adhere thr 

heat tracing. In addition, the AMP, 

implemented by plant technical 

specifications, relies on minimizing 

impurities by monitoring and 

maintaining the borated water 
chemistry conditions.  

r

DRI•"T - 12/06/99

COIN IJ01AJ, 0I1-'l ________ Further 

Evaluation and Technical Basis Evaluation 

of the above one time inspection are based on f 

the inspection. (8 & 9) Coqfir.ation 

Administrative ControLs: Site co2io e actions program.  

QA procedures. site review roval process. and 

administrative control Implemented in accordance 
with Appendix_§0 _ • FR Part 50 requirements and wl 

contiu ne te fro license renewl (1)Opeatn 

Scope of 1 rog.ran-: The program maniages the effects Of 40000= 

crack initiation and growth due to stress corrosion 

cracking on the intended function of the stainless steel 

components subjected to high temperature and corrosive W 

chemicals present in the heat rcing. (2) Preventive 

Actions: Monitoring an taining the chemistry .  

conditions of boraJd help to minimize the rate 

and effects of c on dation by minimizing the $J 
Imp s fluid. (3) parameters 
Meof The chemistry of the system fluid 

and controlled to mitig the effects of SCC 

tenolunction of the com . (4) Detection of 
•ng _• .JR ioval of the co, adhesive of the 

ev~ fue•e• rosion cracking.  

rroslo, ac g, howe might already 

ompo en to t tracir Inspection of the 

a of a poa r sh ld be performed to 
ensure J heatin . has not caused any 

sig ti C degra n. e acceptance criteria and 

the should luded in the AMP. (5) 

Monitoring : The borated water is sampled 

frequen provides trending. (6) Acceptance 

Criteria::- e hemistry 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) coqfirmation Process, and 

SAdministrative 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

VII E1-9
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VII AUXILIARY SYSTEMS 
xr~v-7t'AT, ALT VlanWT TTr C. •nl' T. SYSTEM pressurxized Water Reactor)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect lechanism References 

E1.3.1 High Pressure Body and Body and Chemically Cumulative Fatigue ANSI B3 1. 1.  

EI.3.2 Valves (Check. Bonnet, Studs Bonnet- SS Treated Fatigue 

Control, and Nuts Studs and Borated Damage 

Hand. Motor Nuts: CS, Water up to 

Operated, 3400 C.  
re 

-trol, 
etlief Valv ________________ _____ 

1.4.1 Low Pressure Body and ody and Chemicall Cumulative Fatigue ASME Section Ill, 

EI4.2 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 S 10 
Operated, AS C 

Pressure IN 4 

Control, and 

Relief Valves) 
E1.3.1i High ressure Body •.d SS Chemically Lo• lLoss of in LI8-.  

Operated,• 
Pressure 
Control, and 

SRelief Valves)

DRAFT - 12/06/99
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VII AUXILIARY SYSTEMS 
•l •FCEMICAL AND VOLUME CONTROL SYSTEM fPressurized Water Reactor)

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

steel piping pertaining to the use of heat trac 
potentially significant problem. Sv Wgh-wall 

cracks have been observed In s_ steel piping at 

regions where the pijg• l. The cracks are caused by 

the co e chlorides concentration and the 

h_ _ _ __--I- -- I_ 

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 B3 1. 1. limits for allowable cycles (less than 7000 cycles) of 
thermal stress range.  

Same as for Fatigue of Item EI.3.1 and Same asfor Fatigue of Item El .3.1 and El.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 Monitorednlnspected. Chemical 

parameters, such as impurities are monitored and 

controlled. (4) Detection qofAging 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

DRAFlT- 12/06/99VII El-11I



AUXILIARY SYSTEMS 
El. CHEMICAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor]

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

Low Pressure 
Valves (Check, 
Control, 
Hand, Motor 
Operated.  
Pressure 
Control, and 
R&lief Valvefh

ValveT(Check, 
Control, 
Hand, Motor 
Operated, 
Pressure 
Control, and

Body and 

Bonnq

Caemicalh 

AaMrpto 
lo(cc

Local-Loss of 
kvaterial 

f,4j
Corrosion 
and Crevice 
Corrosion

Plant Technical 
Specifications.

.1. .� I-.-�--�.� - -� -�

Chemically 
Treated 
Borated 
Water

Loss of ~ABoric, 'd NRC (88-05.~Z

E 1.4.2 Low Pressure Studs and LAS, CS Air, Loss of Boric Acid NRC GL 88-05.  

Valves (Check, Nuts Leaking Material Corrosion 

Control, Chemically 
Hand, Motor Treated 
Operated, Borated 
Pressure Water 
Control. and 
Relief Valves)

DRAFT- 12/06/99
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VII AUXILIARY SYSTEMS 
V-1 CHE4MTCAL AND VOLUME CONTROL SYSTEM (Pressurlzed Water Reactor)

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation

Same as for Boric Acid Corrosion of 
Item E1.1.2 Studs and Nuts.

_____________________________________________________________________________________ I

(continued from previous page) 
plant maintenance program. Ultrasonic thickness 
measurements could also used. Follow up actions are 
based on the inspection results and plant techlnical 
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 
inspectionm(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) Confrmation 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 
contlnue.to be adeouate for license renewaLi_ 0) Operating

Same as for Boric Acid Corrosion of Item E 1.I .2 St 
Nuts.

DRAFT - 12/06/99V11 El-13
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1A Y SvrgTEMSX 
El AND CON 2TRO EM (Pressurized terRactor 

S eand Rg~ of Environ- Aging Agin 

Item Component Interest Matra met Efet Wechanism. References 

E1.4. 1 Low Pressure Body and S Exterior Crack Stress NRC IN 85-34.  
Valves (Check. Bonnet Surfaces: Initiation Corrosion 

Control, Adh Iracking 
Hand, Motor 
Operated. I alI~ 
Pressure 4C eat 
Control. and 
Relief Valves) tq an i 

,' rfac 
Tjate 

(a 'd

E '5 "N ýIj •es ur F• :e C h e m IC O% ý,ati yE .5.2 W F ati B 3• 

E .. Pu pEoure Teat e F latigue F 9 91 Edi3 on 

Bolting olting: CS, Borated Damage 

E1.6.1 Low Pressure~ Closur Loss4K 19f BorcdcitNC iLon0.  

JAS Water up to GSI- 190.  

PBol 9 Orr 
Chemically 

Treated 
Borated 
Water 

E1.6.2 iLow Pressure Closure LAS, CS Air, Loss of BorcAcid NRCGL88-05.  

Pump Bolting Leaking Material Corrosion Chemically 

Treated 

Borated Water 
E1.5.1I High Pressure Casing SS Chemically Local Loss of Pitting • •• • Pump Treated Material Corrosi• 1 • 

B o r a t e d a n d Q @ c c , J • • , • • 

Water up to Co sion 

3401C. nww 340°C" • NRC GL 89-04.  

SNRC IN 84-18S.  
SNRC I~N9-1.  

SPlant Technical 
• Specifications.

DRAFT- 12/06/99 VII El-14
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A Y SYSTEMS 
El. AND VOLUME CONTROL SYSTEM (Pressurized Water React) 

Existing 
Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluati 

Same as for Stress Corrosion Cracking Same as for Stress Corrosion Cracking of Item E1.2.1 Pipe. Yes.  

of Item E1.2.1 Pipe. Fittings, and Fittings, and Flanges. Element 

Flanges. _should 
be Flanes. •. , -- A .f,,±-hpr

S(X-c4oo

F'The applicable AMP, based on 
guidelines given in EPRI TR 102134. is 

implemented by the plant technical 

specifications and relies on minimizing 
impurities by monitoring and 

'naintainlng water chemistry 
conditions. 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. and based on the testing 

krequirements of 10 CFR 50.55a for 

ASME Code Class 3 pumps and valves, 

and additional NRC staff guidelines of 

NRC Generic Letter 89-04, inservice 

testing performed in accordance with 
L kME Subsection IWP (or Operation 

lnd Maintenance Code Subsection

F'-0

WI c/�9

of pitting and crevice corrosion on the comporn ' 
(2) Preventive Actions: Monitoring and g the 

borated water chemistry helps to 3jze the rate and 

effects of component degra y minimizing the 
impurities in the borat epg ter. The preventive actions, 

however. are conss inadequate because of 
inadvertent uction of impurities into the system due 

to le levels of contaminants In the borated 
418). (Parameters Monitored/ InspectedL The 

ceityadb S to detect leakage and d•Is-'vpfaýte 

component performance. Inspecteaw f-Ement of 
ASME Section XI spec •V•-2 examinations during 

system leakaa I drostatic tests of all pressure

P 1
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VII AUXILIARY SYSTEMS 
El. CHEMICAL AND VOLUME CONTROL SYSTEM (Pressurized Water Reactor) 

Structure and Region of Environ- Aging Agir 

Item Component Interest Material ment Effect Vlechai
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el/W

of Item E1.2.1 Pipe, Fittings, and 
Flanges.

SYSTEM (pressurized Water Reactor)

Evaluation and Technical Basis

Class 3 components. Based on the requirements of I 
50.55a for ASME Code Class 1, 2, and 3 pumps alves 
and additional guidelines of NRC Generic _ r (GL) 89
04, IST is performed in accordance ME SuRbscSon 

IWP (or OM Code Subsection I •Detection ofAging 
Effects: High concentratio impurities at locations 
having stagnant flow c : ýcause pitting and crevice 
corrosion under cr e conditions such as gasket 
surfaces. an ts. VT-2 examination required by ASME 
Section able MWD 2500-1 will not detect 

Di d crevice corrosion. Therefore, an one 

locations should be undertake tenue that can 

corrosion is not occurring. Based on pip .mponent 
geometry and fluid flow conditions . eptible locations 
can be identified. Follow up ac are based on the 
inspection results and p echnical specification.  
(5) Monitoring and ing: Sampling of chemistry 
condition perfo periodically. The data provides 
trending. ults of the one time inspection should be 

used to te future inspection- (6) Acceptance Criteria.  

Th estry monitoring progra rovides chemi 

specifies the target values for chemistry er in the 
borated water. If the specified values a_'ceeded, 
corrective actions are initiated to ng the chemistry 
parameters back to normal i- . Corrective actions of 

the above one time insp.• are based on the results of 

the inspection. (8 & r t•on Process and 
Administrati ntroLs: Site QA procedures. review and 

Sapproval esses, and administrative controls are 
imp1•ited in accordance with requirements of 

Aj•hdix B to 10 CFR Part 50 and will continue to be

Experience. Localized corrosion is 
crevice geometry where b'I d.i-n 
The potential exroductic 

syste imifant5 in the bor 

Same as for.Stress Corrosion CraJ
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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 Aechanism References 

E1.7.1 Letdown Heat Tube/Tube S, CS Tube Side: Cumulative Fatigue ANSI B3 1. 1.  
thru Exchanger Sheet. Chemically Fatigue 
E 1.7.4 Studs and Treated Damage 

Nuts, Borated 
Channel/ Water up to 
Cover, 3400 C: 
Channel/ Shell Side: 
Welds Chemically 

Treated De
mineralize 
d Water 

E1.8.1 Regeneration Tube/Tube .S, CS Tube and Cumulative Fatigue ANSI B3 1. 1.  
thru Heat Sheet, Shell Side: Fatigue 
E1.8.4 Exchanger Studs and Chemically Damage 

Nuts, Treated 
Channel/ Borated 
Cover, Water up to 
Channel/ 3400C.  
Welds 

E1.7.2 Letdown Heat Studs and LAS, CS Air, Loss of Boric Acid NRC GL 88-05.  

Exchanger Nuts Leaking Material Corrosion 
Chemically 
Treated 
Borated 
Water 

E1.8.2 Regeneration Studs and LAS, CS Air, Loss of Boric Acid NRC GL 88-05.  

Heat Nuts Leaking Material Corrosion 
Exchanger Chemically 

Treated 
Borated 
Water 

EI.7.5 Letdown Heat Shell SS 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 
3400C.
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VII AUXILIARY SYSTEMS 
--. •..•'. .- • A, A• •wy r irrlnT .vn'FM Mreurlzed 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 0ThAA) 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 B3 1.1. limits for allowable cycles (less than 7000 cycles) of 

thermal stress range.  

Components have been designed for Fatigue is a time-limit aging analysis nT1AA) 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 B3 1.1. 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 El. 1.2 Swds and No 

Item E1. 1.2 Studs and Nuts. Nuts.  

... . . .... _ ,.A I" onflt, rn El. 12 Stu•ds and No

Same as for Boric Acid Corrosion oJ 
Item El.1.2 Studs and Nuts. Nuts.

th e gen erainin floh eea ch mi tr u dert " of th 

tubestshet-sece joint, and other crevices ofte comporn eProgr 

In the shell side of heat exchanger cotisceia prmtrseii ns, sampling •G 

exosdto the ceial rae rqec.aayi n orci in.Mntrn 
deminerallzed water. The AMP, and maer eintain eed water he mistofy 

implemented.by pln ehnical codtoswl ep to aie the rate anda effects of 

mpiemenee sy con -•t 

sp•ecifications, relies on minimizing copoet ega . The AMP, however..is inadequate: smpuitit by monditiorna cts of pittin corrosion and crevice c 

m-aintaining the demineralized water corso h a cu a oain no eXponSed tothe 

chemistry conditions. Because the gee osramo ne tann .lwconditon.u,__ 

diameter of piping is generally less than s at the tubesheet-s ....  
4 inches. tnservclj inspection (cei) of entahe c ove r years a ters 

ASM Shecto shel Table o Wf 2500-1 txhn est contitlnspctChemical parameter pc ns. saspin 

3 pressure retaining components is Ag t High concentration pure�.s aunt 

usuallyy exmpeds 

"e e • te cr "erevc, cosis nd c cnitions. Moereoreang 

imlmne by}L p.l.ant• technicallca~ conditions eih ae andeffes nof 

specificatins, relieson minmiin beg .T e AMPa fthoeer isiaeqateI susceptibl o s soul betin uoroinderaknd tocrovide 
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VUI AUXILIARY SYSTEMS 
El. CHEMICAL AND VOLUME CONTROL SYSTEM WPressurized Water Reactor) 

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism

Basket Studs and 

Strainer Nuts

Studs and 
Nuts

Shell, 
Manway.  

Penetration/ 
Nozles

ZAS, CS 

LOIS. CS

Shell and 
Tube Side: 
Chemically 
Treated 
Borated 
Water 

Air, 
Leaking 
Chemically 
Treated 
Borated 
Water 

Air.  
Leaking 
Chemically 
Treated 
Borated 
Water 

Chemically 
Treated 
Borated 
Water up to 
3400 C.

Local Loss of 
Material

Pitting 
Corrosion 
and Crevic 
Corrosion

Loss of Boric Acid 
Material Corrosion

Loss of Boric Acid 
Material Corrosion

Local Loss of 
Material

Pitting 
Corrosion 
and Crevic 
Corrosion

References 

Plant Technical 
Specifications.  

NRC GL 88-05.  

NRC GL 88-05.  

IN 84--18.  
Plant Technical 

c Specifications.

VII El-20
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Regeneration 
Heat 
Exchanger

E1.8.5 

E1.9.1 

El.  
10.1 

El.  
10.2 
thru 
El.  
10.4

Tank 

Tank

Shell S



VII AUXILIARY SYSTEMS =., ,,,-•- A, ̂v A1% UflY TL y- r',% rwt'PA ~t . •Y •-T F M rl~ ressiirized W ater R eactor)

Existing Further 

Aging Management Program (AMP] Evaluation and Technical Basis Evaluation 

"p•iassembled and may be coered byo the plabne time 
maintenance program. Ultrasonic thickness measurements could also be used. Follow up -s are 

based on the inspection resuatsaned p e cal 
ctr omspecifiso (5) Monitoring vnlgu: Sampling of 

chemist ry condition performs podically. The data 
provides trending. The ressf the above one time 
inspection should be usvito dictate the future inspection.  
(6P Acces n ; a :- The chemistry montorr•et atons programp . hmcal parameter speveifecanon alnd acceptae . (wt CoA e toe Action: Plant chemi5try 
co ent conti ne arget baue for ihense ogtmpr o al .emter. fh, specfe 

Crencg to•r ofemst pte ,raet wact ter EoIf5 Seev 
CofSrrte acis poeBfic the aorreo one oflesfr cstemisa based en the Setudinsecter. af tid NpeuNuis.  

Sae asforrBorcAd osoof e, asn e d Acdr Cosonoltem Stuad 

it m E 1.2 S u sancut.N tios p o r m A p o e u e ~ e i w a d a p o a 

Same s fo Piting Crroson pdrSaess asnfo Pdni t rting Cor'rosio an Crevc Corrosmente of es 
Crevie Corosionof Iem ac3.orBdynem wi.3. BoyAnd onel t. Elementrt 5 _4 
andi eBonnenetoe.de ua e orli e s ho ld b 

bringthe hemistry parametechangers ebpoe to v tee 

Crevceo reciv actiosio of them E1bo.5 onel tiem E .7.5: SelEe met 

tha exposedet 

tr ýeva uated 

Item~~~~~~ 

-b. 

2S 

u san 
us 

us 

Sam asforBorc A id orrsio of Sam asforBorc A i C ro in of rtem or1. Stu rs • N 
Ite E 1. At d rn N uts suts 

S a m e s f o P i t i n g C rr o s o n aP rS a e s s a n d f o r P i strtin g Co r o i a n r C r ev i c o r r e c t i v e o Y s 

C ~ ~ ~ ~ ~ ~ rn wlrevie eCo rrosion ofde l31 B d t mE .. 1B d n o n t l m n 
pro ess andet further r sar i pem n ed i 

Q ur dvapprova
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIE.1

Chemical and 
Volume Control 
System

E1.I.1 
Through 
E 1.8.4

VII El-4 
through 7, 
10, 11, 14, 
15, 18 and 
19

t I I-
Chemical and 
Volume Control 
System (PWR)

E1.1.1 and 
EI.l.2

VII El-4 
and 5

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. In any 
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.

VII El-3 Chemical and EI.1.2 VII El-5 For the BAC entry, the 'Evaluation and Technical Basis' element 
Volune Control (3) indicates that "One or more studs are removed and examined for 
System (PWR) 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.

Page 1 of 4
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIE.1

unemicat anw 
Volume Control 
System

Chemical and 
Volume Control 
System (PWR) 

Chemical and 
Volume Control 
System 

Chemical and 
Volume Control 
System

E1. 2.1, 1.2.2, 
1.4.1, 1.4.2, 
1.5.1 and 1.5.2

EI.2.1 and 
E1.2.2 

El.2.1, 1.3.1, 
1.4.1, 1.5.1, 

1.6.1, 1.7.5, 
1.8.5, 1.10.2, 
1.10.3 and 
1.10.4 
El.2.1

VII EI-6, 7, 
10, 11, 14 
and 15

VII EI-6 
and 7 

VII E1-6 
through 21 

VII El-8 
Through 11

I. ____________ I.

fatigue is listed as an Aging Mechanism for the CVCS Low 
Pressure Piping, Low Pressure Valves and Bolting and High 
Pressure Pump. These components are not subjected to high 
temperatures or thermal cycles that could cause Fatigue; this Aging 
Mechanism should not be listed for these items. This position was 
accepted in the CCNPP SER.  
Fatigue is listed as an Aging Mechanism for Low Pressure 
Components. The comment above for High Pressure Components 
relating to the time-related design life in the statement in the 
'Existing AMP' entry applies here also. Also, CCNPP made 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-year service 
life cannot be met. The NRC considered the evaluation performed 
by BGE to demonstrate that Fatigue was not Plausible for Class 2 
and 3 piping constituted the TLAA evaluation under 5 4.21 (c)(1)(i).  
'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 
inspections' should not be required. Refer to AMA titled 'Chemistry 
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 0 C. The use of adhesives with halogens would 
appear to be a 'Degradation induced by human activities' (Generic 
Licensing Renewal Issue # 98-0013) and not a real Aging concern.  
There should not be any action in the Further Evaluation column.

Page 2 of 4
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIE.1

Chemical and 
Volume Control 
System (PWR)

El.2.1 and 
El.4.1

VII EI-8, 9, 
14 and 15

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.) 
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 
useful information to other prospective applicants. 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 tile 
conditions required for external SCC. Leaking process fluid 
provided the aqueous environment necessary for initiation of SCC, 
and the level of any impurities in the CVCS fluid was not a 
contributing factor.

VII El-9 Chemical and El.4.1 VII EI-14 Low Pressure Valves Stress Corrosion Cracking identifies the 
Volume Control and 15 Environment as External with Heat Tracing and internal with 
System treated water. The Region of Interest is identified as Low Pressure 

Valves up to 100°C. The use of adhesives with halogens would 
appear to be a 'Degradation induced by human activities' (Generic 
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 
controls consistent with Reg. Guide 1.43 preclude cracking.

Page 3 of 4
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIE.1

unenmcal anci 
Volume Control 
System

Clhemical and 
Volume Control 
System (PWR)

hl. 5.1, E1.5.2 
E1.6.1 and 
E1.6.2

VII El-14, 
15, 16 and 
17

4 -4- -I-
El.5.1 VII El-14, 

15 and 17

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 2000 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 Basis' section appears to indicate 
that IS I/ST (in the guise of VT-2 exams) is not adequate to 
discover Crevice Corrosion/Pitting. A one-time inspection is 
indicated instead, which in essence makes this entry the same as all 
the other Crevice Corrosion/Pitting entries in this section. Siu,, 
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.

NOTES: 1. This comment has generic implications regarding other sections of the GALL Report.

Page 4 of 4
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E2. Standby Liquid Control System (Boiling Water Reactor) 

E2.1 Piping 

E2.2 Solution Storage Tank 

E2.3 Solution Storage Tank Heaters 

E2.4 Pump Suction Valves 

E2.5 Injection Pumps 

E2.6 Relief Valves 

E2.7 Injection Valves 

E2.8 Containment Isolation Valves 

E2.9 Injection Sparger 

E2.10 Pump Suction Valves

DRAFT - 12/06/99VII E2-1



DRAFT - 12/06/-A VII E2-2



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-, ahd 

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 V.IA). If used, the standby liquid control system would inject sodium 

pentaborate solution into the pressure vessel near the bottom of the reactor core.
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VII AUXILIARY SYSTEMS 
E2 STANDBY LIQUID CONTROL SYSTEM (BoilMn Water Reactor)

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect ¢lechanism References 

tes .. .. .v.l- cuo l
ID surfaces Stainless 

Steel
Sodium 
pentaborat 
e solution 
at 70-90*C 
(=5000 
ppm B)

Crack 
Initiation 
and Growth

Stress 
Corrosion 
Cracking 
(SCC)

A.51vir Section X%/, 
1989 Edition.  
Regulatory Guide 
1.44.  
NUREG/CR-600 1, 
Plant Technical 
Specifications

E2.2 Solution ID surfaces Stainless Sodium Crack Stress ASME Section Xl, 

Storage Tank Steel pentaborat Initiation Corrosion 1989 Edition.  
e solution and Growth Cracking Regulatory Guide 

at 70- (SCC) 1.44.  

1500 C NUREG/CR-6001 
(=I I00 
ppm B)
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CONTROL SYSTEM (Boiling Water Reactor)

(AMP)

Guidelines of Regulatory Guide (RG) 1.44 
to avoid sensitization of stainless steels 

(SSs) and inservice inspection in 

conformance with ASME Section XI 

(edition specified in 10 CFR 50.55a), 
Subsection IWC, Table IWC 2500- 1, 
examination category C-F-I for 

pressure retaining welds in austenitic 
stainless steel and high alloy piping.  

Water chemistry controls in accordance 
with Plant Technical Specifications.  , /'- /

Evaluation and Technical BasisiAP

Vrrm-reqturements oinppciiui& Lý &-v Av ý, - T - -- 

will continue to be adequate for the period of lice 

renewal. (10) operating Experience: No oc es of 

g 

con d con ol 
m s 
stress corrosion cracking e po in standby liquid control ever been reported 

1 s t b 
(NUREG/CR-6001). Cra bbeen seen infrequently 

trý rr n 
p pir g andd er r components 

nent f 

es 
d0 in fuel storage pool sys in contact with boric acid 

co osi 
c 

pip e for 

C 
eel ccepMble 

cý com t p nta rate 
5 

e c id w er es, m tlýf olutions, and the cause has been unacceptable 

levels of con ts in thee bboric aacid. However, these 

so f g pH (near neutral) and 

s U M. an the Mum has been 

cte ýth latt 
st thin aridýoc c60irif 

solutio not directly compýarablee to NNaa pentaborate 

sy ems 
een repo 

M 
Twith 

ev ls ts in th ori c - Ho ev 
sosolu use of the highher pH (near neutral) and in fu poo sy in co ta dire 1 0 e 

buffered cýhaýracterýistuicss @Lthee latter. C bc.aý ý hi er
of Stre E2. 1:

k.
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In) scope vfPrograliti-W 
measures to mitigate SCC of SS components, and insense 

inspection (1SI) to monitor the effects of SCC on the 

intended function of piping and fittings and co ted 

lines. (2) Preventive Actions: Selection of erial in 

compliance with the requirements of ' atory Guide 

(RG) 1.44 prevent or mitigate SCC o, control of 

halogens, oxygen. and other•wfurities in the water in 

accordance with PlantOical Specifications to 

mitigate the' potent r SOC. (3) Parameters 

Monitored/I d. The parameters monitored are 

concen of impurities in the water to reduce the 

pate or stress corrosion cracking at the weld heat
' edzones. Periodic surface and volumetric 

Mpects narereq e or s ppiing w- 

Requirements for training and qualification of pers e 

and performance demonstration for procedures 

equipment is in conformance with Appendic and VIII 

of ASME Section XI. or any other fo ogram 

approved by the NRC. (4) Detection Effects-.  

Degradation of the piping due C can not occur without 

crack initiation. ASME S n M inspection requires 

examination of only elds and weld regions, and the 

potential of cra f susceptible SS components and 

cladding rem om welds is not addressed. However, no 
cracking ated with Na pentaborate solutions, either 

at or yfrom welds, has beenri e r21St inuclear plants 

pection schedule in accordance with IWC-2400 ud 
provides timely detection of cracks. (6) Ac e 

Criteria: Any IGSCC degradation is in 

accordance with IWC-3100 by com g ISI results with 
the acceptance standards of 00. (77 Corrective 

Actions. Repair and re ent are in conformance with 

IWA-4000 and IWC- 3, and reexamination in 

accordance wit uirements of IWA-2200. (8 & 9) 

cofrm • e- s and Administrative Coknth•.• Site 

QA p ures, review and approval processes, and 
niQtr-tivP controls are Unplemented in accordance

WM
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VII AUXILIARY SYSTEMS S•-^ • vT TTrhrm i'frr,•,lT .•V"TW• rwi'l3ni% Water Reactori

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Wechanism References 

E2.3 Solution Surfaces in Stainless Sodium Crack Stress ASME Section X), 

Storage Tank contact with Steel pentaborat Initiation Corrosion 1989 Edition.  

Heaters Na e solution and Growth Cracking Regulatory Guide 

pentaborate at 70-90°C (SCC= 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 1989 Edition.  

Na e solution and Growth Cracking Regulatory Guide 

pentaborate at 70-90 0C (SCC) 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 Surfaces in Stainless Sodium Crack Stress ASME Section X1, 

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 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) 

E2.8 Containment Surfaces in Stainless Sodium Crack Stress ASME Section XI, 

Isolation contact with Steel pentaborat Initiation Corrosion 1989 Edition.  

Valves Na e solution and Growth Cracking Regulatory Guide 

pentaborate at 70-900 C (SCC) 1.44.  

solution (=1100 NUREG/CR-6001 
ppm B) 

E2.9 Injection Surfaces in Stainless Sodium Crack Stress ASME Section XM.  

Sparger contact with Steel pentaborat Initiation Corrosion 1989 Edition.  

Na e solution and Growth Cracking Regulatory Guide 

pentaborate at 70-90WC (SCC) 1.44.  

solution (=1100 NUREG/CR-6001 

ppm B) I I 
I r, .1 1 Stress I ASME Section M. I

Pump Suction 
Valves

Surfaces i 
contact with 
Na 
pentaborate 
solution

I I

Satnless 
Steel pentaborat 

e solution 
at 70-900C 
(=1100 
ppm B)

J __ ___ ____. _ ____ __I

Initiation 
and Growth

Corrosion 
Cracking 
(SCC)

1989 Edition.  
Regulatory Guide 
1.44.  
NUREG/CR-6001
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VII AUXILIARY SYSTEMS 
E •-TANDBYV IOTTTT CONTROL SYSTEM (Bofing 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 Internal 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 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 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 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 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 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 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 Internal Surfaces on Item Surfaces on Item E2. 1: Piping.  
E2.1: Piping.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIE.2

SBLC (BWR) E2.1 
Thru 

E2.10

VII E2-4 
Thru 

VII E2-7

The concentrations of sodium pentaborate will vary in 
different BWRs.  
Element 2 - Preventive Actions: Every plant may not 
have Tech Specs to monitor impurities in the "water".  
What is the "water"?

Page 1 of I
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E3. Reactor Water Cleanup System 

E3.1 Piping 

E3. 1.1 Pipe and Fittings (beyond isolation valves) 

E3.2 Recirculation Pump 

E3.2.1 Bowl/Casing 

E3.2.2 Cover.  

E3.2.3 SealFlange 

E3.2.4 Closure Bolting 

E3.3 Valves (Quality Group A) 

E3.3.1 Body 

E3.3.2 Bonnet 

E3.3.3 Seal Flange 

E3.3.4 Closure Bolting 

E3.4 Regenerative Heat Exchanger 

E3.4.1 Tubing 

E3.4.2 Shell 

E3.5 Non-Regenerative Heat Exchanger 

E3.5.1 Tubing 

E3.5.2 Shell 

E3.6 Filter/Demineralizer 

E3.6.1 Internals
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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 primar pressure boundary, and is classified as 
Gou_, A Quality Standards. ~fe• remainder of the system can be isolated fromr the reactor 

rand is subiect to muc i-ess stringen s ti t-design and insv~ection rtQu'piramnL% foL the baLance of 
Cln. e aging-m maageme-nt- program for isolation valves in the reactor water cleanup 

sys em 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 Cl) and the closed cycle cooling water system (Table 

VII C2).
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VUI AUXILIARY SYSTEMS 
E3. REACTOR WATER CLEANUP SYSTEM 

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Vechanism References 

E3. 1.1 Piping Piping and SS, Types Oxygenated Crack SCC, 
Fittings 304, 316, Water up to Initiation IGSCC 
(beyond or 316NG 2880 C and Growth 

second 
isolation Plant Technical 

valve) Specifications 

E3.1.1 Piping Piping and SS, Types Oxygenated Cumulative Fatigue ANSI B31. 1.  

Fittings 304, 316, Water up to Fatigue 
(beyond or 316NG 2880 C Damage 
second 
isolatio" 

.21, ,RNtor Water Sowl/Casing, r ;ast 1Dxygenated Loss of Thermal 

E3.2.2 Cleanup Pump Cover ustenitic Water up to Fracture Embrittle
tainless 288*C Toughness ment 
StEel (CASS3 
•151 CF-8 
•rCF-8ýM
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AUXILIARY SYSTEMS 
E3. REACTOR WATER CLEANUP SYSTEM

Existing 
Aging Management Program (AMP)

/.

�1* I

Evaluation and Technical Basis

For piping >4-in. or greater in diameter 
and operating at temperature >200°F, 
the program delineated in NUREG-0313, 
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.

DRAFT - 12/06/99

C

(1) Scope of Program; The program is focused on managing 
the effects of IGSCC on the intended function of austenitic 
stainless steel (SS) piping 4 in. or larger in diameter, and 
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 
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) 
Coqnfimation 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 
aggressive environment, and has provided effective means 
of ensuring structural integri of austeritic stainless

11

VII E3-5

I

/

)cComponents have been designed for FatigM-- a eMI-limited--ging a-y-sis (TM toFE t~ Yes 
fatigue for a 40 y design life according to performed for the period of license renewal; check Code • £•TLAA 

the requirements of ANSI B3 1. 1. limits for allowable cycles (less than 7000 cles) of _, 

15an-secf~'agngmaagmet Plant-specific aging management program is to be Yes 
program. evaluated. no AMP 

, #/ 6 3 0 5

[
Further 

Evaluation 

Yes.  
Elements 3 
through 7 
should be 
further 
evaluated



Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect %lechanism 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 88-0 1.  
NRC GL 88-0 1, S 1.

Bowl/Casing, 
Cover.  
Seal F. e

CASS, 
5S

Oxygenated 
Water up to 
2880C

a

Cumulative 
Fatigue 
Damage

Fatigue ASME Section I, 
1989 Edition.  
GSI-190.
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VII AUXILIARY SYSTEMS 
E3. REACTOR WATER CLEANUP SYSTEM

E3.2.1 
_,.hru 

E3.2.3

Reactor Water 
Cleanup Pump

VII E3-6

Steel Water IEB 82-02.  

Stainless • - :NRC IN 90-68 S1.  

teel V//ASME Section )a.



Vli AUXILIARY SYSTEMS 
E3. REACTOR WATER CLEANUP SYSTEM 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

Guidelines of NUREG-0313, Rev. 2 and (1) Scope of Program: The program includes preventive Yes, 
NRC Generic letter (GL) 88-01 and its measures to mitigate stress corrosion cracking (SCC) and Elements 3 

Supplement 1. Inspection requirements inservice inspection (ISI) to monitor the effects of SCC on through 7 

are governed by plant-specific aging intended function of the pump. NUREG-0313 and GL 88- should be 

management programs. 01. respectively, describe the technical basis and staff further 
guidance regarding the problem of IGSCC in BWRs. evaluated 
(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 a 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-SM 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 
Experience: 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, significant tensile stress, and an 
aggressive environha prtive 

P Compo ents have ken desied or Fatigue is a -ae-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 adlrelait.  

through NRC Generic Letter 91-17; recommendations and guidelines for a comprehensive 

additional details on bolting integrity bolting integrity program is delineated in NUREG- 1339.  
outlined in EPRI NP-5769: and inservice and the industry's technical basis for the program is 
inspection in conformance with ASME outlined in EPRI NP-5769. (2) P-vetive Actions: Section XI (edition specified in 10CFR Selection of bolting material 

50.55a),
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VII AUXILIARY SYSTEMS

Structure and Region of Environ- Aging Aging 

Item I Component I Interest Material ment Effect rfechanism References

_______ I ______________ I______________ I ___________ I __________ .1. _________________
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Subsection IWB, Table rWB 2500-1, 
examination categories B-G-I or B-G-2 
for pressure retaining bolting, and 
testing category B-P for system leakage.

r 

N 
'N

(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 degradation 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 S I). Also, 

hardness of internal preload Type SS and 17-4 PH 

bolting is limited to Rockwea l 89-02).  

(3) Parameter Mo to I The AMP monitors 

the s d a n nrthe intended function of 

CIose de~ f coolant leakage, and by 

dete•tio of cracks by inservice inspection (ISI).  

lI requirem f ASME Section XI, Table rWB 

2500-1 • oa mio gory B-(j for bolting greater 
than .v etric examination of 

studs ai•J• T to• e r bt-om of the flange 

hole. arvish; VT- Idarjtion o ces of nuts, 

washer, b I 1~i 1 in. annular 
surface oun dj st . Examination 

category _- or boltin in. smaller specifies only 

visual VT- 1 xam n C4 rfaces of bolts, studs, and 

Snuts. However,Aey ue most failures have occurred in 
fasteners 2 in.s aller, 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 XM 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 (IWB-5221) and 

system hydrostatic test (rWB-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 IWB-2400 requires inspection 

of all bolts, studs, nuts. bushing. and flange surfaces every 

O0 y. System leakage test is conducted prior to plant

Evaluation and Technical Basis

DRAFT - 12/06/99
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VII AUXILIARY SYSTEMS 
]•q RFACTOR WATER CLEANUP SYSTEM

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

E3.2.4 Recirculation Closure ISLAS Air, Loss of Stress NUREG-1335 

Pump Bolting Leaking Preload Relaxation EPRI NP-5769.  

e• B~SP • r IEB 82-02.  

E3.2.4 Recirculation Closure iL Ir, Cumulative Fatigue ASME Section UI, 

Pump Bolting ~,fe ge atigue 1989 Edition.  -d'ge , Damage ANSI B3 1. 1.  
ter GSI- 190.  

.. 1 iValves Valve dy AS• Oxyena ed Loss or- Thermal S(Quality Group Water up to Fracture Embrittle

D) 288°C Toughness ment 

E3.3. 1, Valves Valve Body. ASS, Oxygenated Crack SCC, IGSC NUREG-0313, 
.3.2 (Quality Group Bonnet S I W ti.  

D) FtF V r;e wGL88-0l.  
D) 

.A -. T I-IIQ 88..01, S1.  

E3.3.1 Valves Valve Body, r.A&, fImulatie Fatigue ASME Section In.  thru (Quality Group Bonnet, 1989 Edition.  

EE3.33 D) Seal Flange .S 2880C Damage GSI-190.  

______-U
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VII AUXILIARY SYSTEMS 
E3. REACTOR WATER CLEANUP SYSTEM 

Existing
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1P"'/-'AXI YTA
A 

[S 
�.TER CLEANUP SYSTEM

( 
(
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Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism References 

E3.3.4 Valves Closure HSLAS Air, Loss of Stress NUREG-1339.  

(Quality Bolting Leaking Preload Relaxation EPRI NP-5769.  

SGroup D) Oxygenated NRC GL 91-17.  

Water IEB 82-02.  
NRC Bull 89-02.  

q NRC IN 90-68 S 1.  
ASME Section XI, 

A /^70 -- /Aý1989 Edition.  

Valves Closure q T Air.V ' Cumulative Fatigue ASME Section III, 

(Quality Bolting Leaking Fatigue 1989 Edition.  

Group D) Oxygenated __ge ANSI B31.1.  

e rp l 
GSI- 190.  

.4.1 Regenerative Tubing 5S Oxygenated Crack SCC, NRC GL 8-01.  

Heat --- ok IiiIOSCO NRC GL 88-0 1. 51.  

Exchanger 1qgo 

max.  

E3.4.1 Regenerative Tubing SS Oxygenated Cumulative Fatigue ASME Section III, 

Heat water at Fatigue 1989 Edition.  

Exchanger 2880 C and Damage ANSI B31.1.  

10 MPa GSI-190.  

Smax.  

E3.4.2 Regenerative Shell HSLAS with Oxygenated Crack SCC, NUREG-0313, 

Heat SS Cladding water at Initiation IGSCC Rev. 2.  

Exchanger 2880 C and and Growth NRC GL 88-01.  
I0 MPa NRC GL 88-01, S 
max. NRC IN 90-29.

) 
/

,f
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VII AUXILIARY SYSTEMS 
E3. REACTOR WATER SYSTEM 

Existing 1u 

In anagement Program (AMP) Evaluation and Technical Basis Evaluation 

"Same as the effect of stress relaxation Same as the effect of wear on Item C 1.2.4 Closure Bolting N o 

on Item P-3.2 Closure Bolting for for Recirculation Pump.  

Recirculation Pump.  

Components have been designed or Fatigue is a time-limited aging analysis (TIAA) to be Yes 

uated for fatigue for a 4 0 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 

B3 1. 1, or other evaluations based on 

cumulative usage factor (CUF). 
_ _ 

Same as the effect of stress corrosion Same as thelAff#W sls fosion cracking on Item Yes.  

cracking on Item £3.1: Piping and £3.1: Pipi f--a s beyond second Isolation Valve. Elements 3 

Fittings beyond second Isolation Valve. through 7 

beyondshould be 

evaluated 
omponents have been designed or ( Fatigue is a time-limited aging analysis CTLAA) 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 

B3 1. 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. 2 and 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 

inspection governed by plant-specific (2) Preventive Actions: Mitigation of IGSCC is by selection evaluated 

aging management program. 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 Mon tore(Ufnpected 
Governed by plant-specific aging management program.  

(4) Detection of Aging EffectsC 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) Coinfination Process and 
Administrative Controls: Site QA procedures, review and 

approval processes. and administrative controls are 

implemented in accordance with requirements of 

Apendix B to 10 CFR Part 50 and will continue to be 

adequate for the period of license renyal. I
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VU Y SSTEMS 

E3. RE.ACTOR WATER CLEAuNUP SYSTEM ' 

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 90-29. The should be 

comprehensive AMP outlined in NUREG-0313 and GL 88- further 

01 is based on substantial effort in research and evaluated 

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 
provided effective means of er structural integrity 

Components have been designed or Fatigue is a time-ied agi rYsis [TLAA) to be Yes 

evaluated for fatigue for a 40 y design performed for the d •ic e renewal, and Generic TLAA 

life, according to the requirements of Safety Issue 1f- 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). I II 

Same as the effect of stress corrosion • Q as the effect of stress corrosion cracking on Item Yes, 

cracking on Item E3. 1: Piping and F-3.1: Piping and Fittings beyond second Isolation Value. Elements 3-4 

Fittings beyond second Isolation Valve. through 7 
should be 
further 
evaluated 

Components have been designed or 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 Ilm (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 Same as the effect of stress corrosion cracking on Item Yes.  

cracking on Item E3.4: Regenerative E3.4: Regenerative Heat Exchanger Shell Elements 3 

Heat Exchanger Shell. 
through 7 
should be 
further 
evaluated 

Components have been designed or 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 
B0 CFR 50.55a), Subsecýtio•,NB or ANi I-... -' 

as Dhe~ ect of stress corion Esame asme efectnos're orrosennacknc, om-.nts 3 

cracking on Irm £_E3.4: Regenerative £3.4 Regenerative Heat Exchanger ShelL Elmet 3 

Heat Exchanger ShelL 
through 7 
should be 
further 
evaluated
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VILE.3

Auxmiary zystems 
Reactor Water 
Cleanup System

inconsistent treatment or vaives. some sections aaaress ooay, 
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.

VII E3-2 Auxiliary Systems E3.1, E3.2 VII E3-1 Beyond the isolation valves, the RWCU system is generally not 
Reactor Water E3.4, E3.5, safety related and not required to cope with the regulated events, 
Cleanup System E3.6 and therefore not in the scope of License Renewal.  

VII E3-3 Auxiliary Systems E3.1.1 VII E3-4, 5 The report does not differentiate between piping >200'F and piping 
Reactor Water <200'F. A significant amount of piping in this system operates 
Cleanup System below 200'F, and therefore is not subject to the scope of GL 88-01.  

VII E3-4 Auxiliary Systems E3.1.1 VII E3-4, 5 GL 88-01 supplement 1 states that RWCU piping downstream of 
Reactor Water the isolation valves will be exempt from the requirements of this 
Cleanup System 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.  

VII E3-5 Auxiliary Systems E3.2. 1, E3.2.2 VII E3-6, 7 The RWCU pump is located downstream of the isolation valves.  
Reactor Water GL 88-01 supplement I states that RWCU piping downstream of 
Cleanup System 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.  

VII E3-6 Auxiliary Systems E3.2.4 VII E3-6, 7, Since the RWCU pumps are generally not considered safety related, 
Reactor Water 8, 9, 10, 11 the closure bolting is not subject to the scope of GL 91-17. This 
Cleanup System pump is not ASME Class 1, and would not be subject the Section XI 

Subsection IWB inspection requirements.
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIE.3

Auxiliary Systems 
Reactor Water 
Cleanup System

E3.3. 1, E3.3.2, 

E3.3.3, E3.3.4
VII E3-10, 
11, 12, 13

Quality ciroup 1) valves in me Kwwu system are not witnin tite 
scope of the referenced documents and associated AMPs.

VII E3-8 Auxiliary Systems E3.4. 1, E3.4.2 VII E3-12, Above comments apply to RWCU heat exchangers, which are also 
Reactor Water 13, 14, 15 located downstream of the isolation valves and considered non
Cleanup System safety related.  

VII E3-9 Auxiliary Systems E3.6.1 VII E3-14, The filter demineralizers operate below 200'F, and therefore are not 
Reactor Water 15 subject to the scope of GL 88-01.  
Cleanup System 

VII E3-10 Auxiliary Systems E3.6.1 VII E3-14, The filter demineralizers are located downstream of the isolation 
Reactor Water 15 valves. GL 88-01 supplement I states that RWCU piping 
Cleanup System 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.
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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 V ...  

E4.4 Bd JAIC7 V1I A

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

DRA.iT - 12/06/99
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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 (R'WT 

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 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 system that interfaces with the coolant storage/refueling water system is the emergency 

core cooling system (Table V Dl).
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AUXILIARY SYWEMS 
AP I 1'T Awr 1niPAr(./RrF2rTimLING WATER SYSTEM (Pressurized Water System)

Alng Further 

it Program (AMP] Evaluation and Technical Basis 4 Evaluation

The applicable AMP relies on material 
selection guidelines of Regulatory Guide 
(RG) 1.44 to avoid sensitization of 
stainless steels, monitoring and 
maintaining water chemistry in 

accordance with the guidelines of EPRI 
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 1WD 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.

(
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Elements 4 
and 5 
should be 
further 
evaluated

(f) Scope of Program: The program includes preventive 
measures to mitigate stress corrosion cracking (SCC) of 
stainless steel (SS) and inservice inspection (ISI) to 
monitor the effects of SCC on the intended function of the 

component. (2) Preventive Actions: Selection of material 
in compliance with the requirements of Regulatory Guide 
(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 ISI. Inspection requirements of 
ASME Section XI Table 1WD 2500-1 category D-B specify 
visual VT-2 (IWA-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 Effeets 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 XI 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 rWA-4000 and IWB
4000. (8 & 9) Confrmation 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 97-19 and

VAn



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

I _ _ __ _ I _ _ __ _ I aera 1 I ien __ _ _ _ __ __ _ I __.# _ _-O

Refueling 
Water Tank 
(RVfT Heating 
(if used)

Up to 65°C 
Chemically 
Treated 
Borated 
Water

Loss of 
Material

Crevice and 
Pitting 
Corrosio NRC IN 84-18.  

NRC IN 96-11, 
•Plant Technical 
Specifications.  
EPRI TR*2±t 

p0 -713r

vll CýW-ý

____ I ________ I _______ - _________

(
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VII AUXILIARY SYSTEMS 
VA CAOOLAT STOWRAGE /IRTFLTTNG WATER SYSTEM (Pressurized Water System)

E4.1.1 Piping & 
Fittings

VII E4-6
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VII AUXILIARY SYSTEMS 
rA v',•rx A1."r' a•-'A(Cn.V'.,' •LTNG WATER SYSTEM (Pressurized Water Systemn)

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(cornt•t•d from pre}iouspaye) 
_§& and 94

bol es-I 
- instte n'etestnr 

%* A-^n Ay Or~2 Ir/PIITXMGWTR YTE h-suizdWae .s=

minimizing impurities by monitoring 
and maintaining water chemistry in 
accordance with the guidelines of EPRI 
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.  

V//I A54

-Eisures to m-itigate crevice or pitting corro .sion and 
inservice inspection (ISI) to monitor the effects of 
corrosion on the intended function of coolan 
storage/refueling water system compon 
(2) Preventive Actions: Control of ens and oxygen in 
the primary water to less than 0.01 ppm,.  
respectively, during ope and monitor and control of 
water chemistry d ut down. However, preventive 

actions are cons inadequate because of inadvertent 
introductlo ontaminants into the coolant system 
either o unacceptable levels of contaminants in the 
bo ,-t thrnugh fe sulface of spent

/1

"o•owweer, extent and frequen--yof--i•-n--spe-ti-oK`aye 
inadequate; inspection of representative compon and 
susceptible locations should be undertaken ovide 
additional assurance that significant c and pitting 
corrosion is not occurring. Based o ing! component 
geometry and fluid flow condi susceptible locations 
can be identified and eval ý. (5) Monitoring ahd 
Trending: System e test under Section XI is 
conducted at onth intervals. However, this may not 
be sufficie- equent to detect the effects of this ARD, 
and pleme ipection program may be needed.  
f eJntace Cteri. Any rleyant conditions that may

be-dtected during the lakage an h yrostaticT 
evaluated in accordance with IWD-3000. (7) Co 
Actions: Repair and replacement are in confo with 
IWA-4000 and IWB-4000. (8 & 9) Coqfrm 
and Administrative Controls: Site ocedures. review 
and approval processes, and a strative controls are 
implemented in accordan requirements of 
Appendix B to 10 CFR 50 and will continue to be 
adequate for the of license renewal. (10) Operating 
Experience- ed corrosion is likely to occur at 
mechani ts, e.g.. flange connections, because they 
present revice geometry at the sealing surfaces that may 
all uildup of impurities due to stagnant conditions.  

potential exists for introduction of

"JOi,
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f pool which can be a natur cofC101 
contaminants [NRC Information Notice (IN) 84-18 
(3) Parameters Monitored/Inspected: The -onitors 
the effects of corrosion by detection- of c leakage by 
inservice inspection (ISI). Inspectio uirements of 
ASME Section XK Table IWD 2! tegory D-B specify 
visual VT-2 (IWA-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, and reactor 
residual removal. (4) Detection of Aging Effects: 
De ton of the component due to crevice and pitting 

-_ _____ ~~ ~ + 1-1-6~. nf n1rt

'r I

I
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AUXILARY SYSTEMS 
IA ',,-d .-- r- &aTnAG mrA rmT qLG WATER SYSTEM Dvssiurized Water System)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect ,echanism References I_ __ d_ _ ISA-Set M,
Chemically 
Treated 
Borated 
Water

Material
Corr ion

I ________ .1 ________ 1 1 ______ 1 _______ I ______

NRC GL 89-04.  
NRC IN 84-18.  
NRC IN 94-63.  
NRC IN 96-11.  
NRC IN 98-23.  
Plant Technical 
Specifications.  

EPRI TR 192444.  

V//

V
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VII

E4.2. I RVT 
Circulation 
Pump

BOWl/C asing



VII AUXILIARY SYSTEMS

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 )a (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.

V~// oe7 t

deasures to mitigate crevice or pitting corrosion and 

combination of inservice inspection t ISI) and insy e 

testing (IST) to monitor the effects of corrosion ee 

intended function of the components u f2) a five Actions: Control of halogens and oxy • thee rmr 
water to less than 5 and 0.01 ppdm, cttvely, drn 

fuelatpool ch monitor and naua f water chemistry 

during shut downR Ho a ti entive actions are considered inade uate use f inadverteent 
inrduto ofcni=nto the coolant system 
either due to " * palevIeels of contaminants in the 
boric acid, '0e oudthough the free surface of spent 
fuel ol c can be a natural collector of airborne 
cont-l.? s NRC Inormation NoticeW 8-11 h

Xclon M to detect possible degradation. (3) PF t 
Monitored/ Inspected: The AMP monitors th iST to 

corrosion by ISI to detect coolant leaka 0 

evaluate component performance. ection 

requirements of ASME Section able rWD 2500-1, 

category D-B, specify vis -2 (IWA-5240] examination 

during system leakage and hydrostatic test of all 

pressure re 3 components in support of 

emergency co r ii containment heat removal, and emr enkcy ý cos 
tcs s 

reator r heat removal. Based on the requirements 

of 10, 55a for ASME Code Class 3 ump and 

Derdto oftecmponent due to cre,4.Ve• d pittn 

corrosion cannot occur without lealajgof coolant.  

However, extent and frequencypkwitpection ma" be 

inadequate; inspection of r sentative components and 

supple locations s be to provide additional assurt significant crevice and pitting 
crrosion is ng. Based on piping/ component 
•gometry ui flow conditions, susceptible locations 

c n tn ied and evaluated. ()M)ioi 

o-nducte ata0m hitevl.(ee. ndoa 
besufficiently fr-equenttodecthana 
supplemental inspection pr eeded.  

(6) Acceptance Criteriea: t conditions that may 

be detected during e and hydrostatic tests are 

evaluated in ce with IWD-3000 for Class 3 

Mmoo . 7) Corrective Actions: Repair and

JJ&n Process and n 
Controls: Site QA procedures, review .  

processes, and admistive c re implemented w =hB to 1 F 
in accordance with e of Appendix B to 10 CFR 

Part 50 and will con e adeq~uaate

DRAFT - 12/06/99
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VII AUXILIARY SYSTEMS 
t-A 'e'"tT A&7arr Q-TAr- Z /REFUEING WATER SYSTEM (Pressurized Water System)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect ¢Iechanism References 

~~~~~~~~T . ... ...... of .I, t P Z..... INRC GL 88-05.

Circulation 

Pump

Bolung
Bolts/Studs: 
.lloy Steel

Leaking 
Chemically 
Treated 
Borated 
Water

Mater 1

_____ I _______ j .1 1

Boric Acid

NRC IN 86-108 S 3.  

1

VII E4-10
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AUXILIARY SYSTEMS 
•4 (•. OO"ANT •I'ORACE•/REFUEW.rNG WATER SYSTEM {'Pressurized Water System)

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

for the period of license renewal. (10) Operating 
Experience: Localized corrosion Is likely t at 
crevice geometry where buildup of es can occur.  
The potential exists for intr n of impurities into the 
coolant system as con ts in the boric acid or 
introduced thro free surface of spent fuel pool (IN 
84-18). gress of demineralizer resins (IN 96- 11).  

C nhasbe sm

Implementation of NRC Generic Leltef" 
88-05 and, based on plant 
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.  

~ei~ 4

(GL) 88-05 provides assurances that a program has 
implemented consisting of measures to ensure e 
effects of corrosion caused by leaking coolan taming 
boric acid does not lead to degradation vides 
assurance that the reactor coolant e boundary will 
have a extremely low probabili abnormal leakage, 

rapidly propagating failure ross rupture. The program 
includes (a) dete of principal location, 
(b) examinations rl ements and procedures for 
locating s and (c) engineering evaluations and 
correc ' ons. (2) Preventive Actions. Minimizing 
rea coolant leakage by frequent monitoring of the 

"ons where tential leaka e co d occur and

reparn neIF• components as soon as possilie, 
prevent or mitigate boric acid corrosion. (3) Par.  
Monitored/Inspected: The AMP monitors ects of 

boric acid corrosion on the intende 'on of the 
component by detection of c eakage by inservice 
inspection (ISI). Inspecti equirements of ASME 
Section XI specify * -2 (IWA-5240) examination 
during system ge test and system hydrostatic test of 
Class 3 c ents in support of emergency core cooling.  

con t heat removal, and reactor residual heat
__ - *.Lt V ,d

r •00 7 9 -- -- ',• ~ -• , _5 - • -Y , (4) Detection of Aging Effects. Extent and frequenA 
inspection appear to be adequate to detect ects.  
(5) Monitoring and Trending: System 1 test under 
Section XI is conducted at -40-mo tervals.  
(6) Acceptance Criteria: Any ant conditions that may 

be detected during the 1 e and hydrostatic tests are 
evaluated in acco with IWD-3000 for Class 3 
components rrectim Actions: Repair and 
replac are in conformance with IWA-4000 and IWB

& 9) corifirmation Process and Administraiv

processes. and administrative controls are ompleme 
in accordance with requirements of Appendi B CFR 
Part 50 and wicll ontinue to be adequate f period of 
license renewal. (10) Operating : Boric acid 
wastage observed in nuclear p9 ts may be 
classified into two dis (a) corrosion that 
increases the rate ge. e.g., corrosion of closure 
bolting or fas in reactor coolant pressure boundary.  
and (b,) c ion that occurs some distance from the 
sou leakage. Some recent incidents of

�1 
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Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect %4echanism References 

LOSS~~~~~~ OX K-VV .~.%,.*S

Valves 
(Check Valves, 
Control 
Valves. Hand 
Valves)

up to 65 C 
Chemically 
Treated 
Borated 
Water

Material Pitting 
Corros on

___ J_______ L _______ .1 1 ______ 1 _____

NRC IN 84-18.  
NRC IN 94-63.  
NRC IN 96-11.  
NRC IN 98-23.  
Plant Technical 
Specifications.  
EPRI TR *+S4f-
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VII AUXILIARY SYSTEMS 
I•A r A•r - nSTRAGE z'REFT•JNG WATER SYSTEM (Pressurized Water System)

E4.3.1 Body and 
Bonnet

3S, 
'S with SS 
ladding
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AUXILIARY SYSTEMS 
VA r--niLANT STORAGEF,/REFU= G WATER SYSTEM (Pressurized Water Syste2)

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism References 

. .. .. .S 0 ..- -...... ..

Heat 
Exchanger 
(if used) 
(RWT Heating)

Heat 
Exchanger 
(if used) 
(RWT Heating)

Bonnet/ 
--over & 
rubing: SS, 
Shell: CS

In u -~ Iur Ai - .'fS. -
hfeUI: CS, 

Nuts: CS.  
Bolts/Studs: 
AMUoy Steel

Cnemicaly 
Treated 
Borated 
Water. and 
Chemically 
Treated 
Heating 
Water

Leaking 
Chemically 
Treated 
Borated 
Water

Material

Material

PittinCo 
Corros n

Boric Acid 
Wastage of 
External 
Surfaces

-1985Ed9:n 
NRC IN 84-18.  

p24 F

NRC GL 88-05.  
ASME Section XI.  
1989 Edition.  
NRC IN 86-108 S3.
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V31

E4.4.1 
thru 
E4.4.3

Bonnet or 
Cover, 
Tubing.  
Shell

E4.4.3.  
E4.4.4

Shell 
(External 
Surface), 
Bolting

-J



VII AUXILIARY SYSTEMS 
E4. COOLANT STORAGEIREFUEL'NG WATER S (Pressu-ized Water S• 

M e rr Existing E 1Agini! Management Program (AMP) Evaluation and Technical Basis

stem as contaminants in the boric acid or ed 

through the free surface of spent fuelN 84s1). or 

from ingress of demineralzerpof TIN 96-11). Corrosion 

has been observed n j ection systems. e.g., guide

Inservice ins tion in conforn~nce 
with ASME Section XG (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, and mitigation of corrosion by 

controlling system water chemistry to 

minimize exposure to aggressive 
environments. /,

the effects of corrosion on the intended function of R 
heat exchanger. (2) Preventive Actions: Monit 

control of reactor coolant system and co nt cooling 

system water chemistry to mieienunties, and 

timely corrective action prevent itigate corrosion.  

However, preventive actions considered inadequate 

because of inadvertent uction of contaminants into 

the coolant system ormation Notice (IN) 84-18].  

(3) Parameters . i/nspected: The program 

manages th ects of corrosion on the function of the 

heat ex er by detection of leakage in the component 

c 'system. Corrective actions are taken when 

of ASME Section )G , Table rWD 2500- 1, eaia 

category D-B specify visual VT-2 (IrWA- 5240) to 

during system leakage test and system hy tctest of 

all pressure retaining Class 3 compo in support of 

emergency core cooling, con heat removal, and 

reactor residual heat remo Detection ofAging 

Effects: Degradation e component due to crevice and 

pitting corrosio ot occur without leakage of coolant.  

However,. I and frequency of inspection may be 

nad , inspection of representative components and 

a7Tional assurance that significant degradation 

occurring. Based on component geometry zlow 
conditions, susceptible locations can tifled and 

evaluated. (5) Monitoring and tiMg: System leakage 

test under Section XI is ted at -40-month intervals.  

However. this maY e sufficiently frequent to detect 

the effects of , and a supplemental inspection 

gram. eeded. (6) Acceptance Criteria: Any 

rele conditions that may be detected during the

Acins: Repair and replacement are in confk 0wewtn 
TWA-4000 and IWB-4000. (8 & 9) CO 
and Administratie Controls. Sit rocedures, review 

and approval processes. an instrative controls are 
and appovalan implemented in acco wt requirements of 

adequate e C period of license renewal. (1 0) Operating 

• ]•~e: TepentAP hs bee effciei 
gg the effects of corrosion in RWT heat exchanger.  

Same as effect of Corrosion/Boric Acid Wastage of 
external spfaces of litems E4.2.2 RWT circulation pump 

•a 
al Ing

fwohazý 
amdýý



AUXILIARY SYSTEMS 
S ,, -•-€ a f-v wv¶tI-m •wr WATER SYSTEM • Phessurized Water System)

Structure and Region of Environ- Aging Aging 

Item I Component Interest Material ment I Effect echanism

Refueling 
Water Tank 
(RWT)

Shell, 
Manhole.  
Penetrations/ 
Nozzles

unemica"yi�OSS 01
Chemically 
Treated 
Borated 
Water

Material

________ .1 ______ 1 ______ 1 _______

S4.5.1 
thru 
E4.5.3

References 
A3MIg 3rrti eu .

NRC IN 84-18.  
NRC IN 96- 11.  
Plant Technical 
Specifications.  
EPRI TR4 

V// Y
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E A. COOLANT sTORAr.•.!REFU E-ING W "Fu - -,, 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

The applicable AMP relies on (1) Scope of Program: The program relies on preventive 0 

minimizing impurities by monitoring measures to mitigate crevice or pitting corrosion and 

and maintaining water chemistry in Inservice inspection (ISQ) to monitor the effects of 

accordance with the guidelines of EPRI corrosion on the intended function of coolant 

TR 102134 and implemented by the storage/refueling water system components.  

plant technical specifications, and (2) Preventive Actions: Control of halogens and oxygen in e 

inservice inspection is in conformance the primary water to less than 5 and 0.01 ppm, //) 

with ASME Section XI (edition specified respectively, during operation, and monitor and control of 

in 10 CFR 50.55a). Table IWC 2500-1, water chemistry during shut down. However. preventive 

test and examination category C-H for a actions are considered inadequate because of inadvertent 

pressure retaining Class 2 components. 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 

V//contaminants (NRC Information Notice (IN 84-18].  

(3) Parameters Monitored/fIrspected: The AMP monitors 

""* the effects of corrosion by detection of coolant leakage by 

lf2 inservice inspection (ISI). Inspection requirements of 

ASME Section XG Table IWD 2500-1 category C-H specify 

visual VT-2 (IWA-5240) examination during system 

/91 leakage 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 

W ~pitting corrosion cannot occur without leakage of coolant.  

. / 4,. •, However, extent and frequency of inspection may be 

I "' •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) Monitorbig and Trending: System leakage SI 

S4 test under Section XI is conducted at -40-month intervals. e .j 

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 IWA-4000 and .WB

400o. (8 & 9) coqfinadon Proess and Adminý e 

SYontrols: Site gA procedures. review and approval .  

,~processes, and administrative controls are impleened 

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: 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 

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



1989 Edition.  
Regulatory Guide 
1.44.  
NRC IN 80-38.  
NRC IN 84-18.  
NRC IN 89-02.  
NRC IN 91-05.  
NRC IN 94-63.  
NRC IN 97-19.  
EPRI TR 102134.
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VII SYSTEMS SW y 
E4. COOLANT STORA-/RAGE G WATER (Pressurized Water System) 

Existing 
Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

The applicable AMP relies on material (1) Scope of gram: 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 (ISI) to and 5 

stainless steels, monitoring and monitor the effec C on the intended function of the should be 

maintaining water chemistry in component. I ive Actions: Selection of material further 

accordance with the guidelines of EPRI in comp quirements of Regulatory Guide evaluated 

TR 102134 and implemented by the (RG) . e *tigates SCC. Control of halogens 

plant technical specifications, and xy e primary water to less than 5 and 

inservice inspection is in confo spectively, during operation, and monitor and 

with ASME Section XI (edition s c' of w r chemistry during shut down. mitigate 

in 10 CFR 50.5U, Table IWD te C. However, preventive actions are 

test and examination category C- r er uate because of ertent 

pressure retaining Class 2 compone . u contam . ts int e coolant system 

ue to unacce ta 1 1ev contaminants in the 

" cfree surface of spent 

fuel pool w ch tural collector of airborne cont Pool kis I] nfo| •tion Notice (IN) 84-18].  

( ~itor'ed/ Inspected. The AMP monitors 

the f SCC on intended function of the component 

by d ecting leakage by ISI Inspection requirements of 

• .. ASME Section XI Table IWD 2500-1 category C-H specify 

visual VT-2 (IWA-5240) examination during system 

leakage test and system hydrostatic test of all pressure 

retaining Class 2 components- (4) Detection of Aging 

F"ffects: 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 XI 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 

ýtests are evaluated in accordance with IWC-3516.  

(7) Corrective Actions: Repair and replacement are In 

conformance with TWA-4000 and IWB-4000. (8 & 9) 

Coqf-miation Process and Administrative ControLs.' Site 

I 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 

mewal. (20) 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 97-19 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 

X-inJection tanks (IN 91-05).
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VII AUXILIARY SYSTEMS 
E4. COOLANT STORAGE/RFUELING WATER SYSTEM (su d Water System) 

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Aechanism References 

E4.5.4 Refueling Heating Coll 5S Chemically Loss of Crevice and J4I.I--7 , i.  

Water Tank Treated Material Pitting 1DSQ I diln 
WTa Borated Corrosion 
(Rwr) Water. and 

Chemically 
Treated 
Heating 
Water u ý f c roi n R L8 5 

E4.5.5 Refueling Manhole S uts: CSo Air. Loss of earroiong LWatr an Botig olts/Studs: Leaking Material Boric Acid 

Water Tank Boal Tar elasticity 

(RWT) Sitch Ch(drylng out) 

Flashing

VII E4-20
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VII AUXILIARY SYSTEMS 
E4. COOLANT STORAOE/REFUELING WATER SYSTEM (Pressurized Water System) 

Existing 
Aging Management Program (AMP) Evaluation and Technical Basis 

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

program. evaluated.

Same as effect of Corrosion/Boric Acid 
Wastage of external surfaces of Items 
E4.2.2 RWT circulation pump botting.  

Plant-specific aging management 
program.

Same as effect of Corrosion/Boric Acid Wastage of 

external surfaces of Items FA.2.2 RWT circuLation pump 

bolting.

Further 
Evaluation 

Yes 
no generic 
AMP 

No

Plant-specific aging management program is to be Yes 

evaluated, 
no generic 
AM P
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIE.4

Coolant 
Storage/Refueling 
Water System 
(PWR)

r-4. 1.1, ana 
E4.5.3

VII t4-4 

through 7, 
18 and 19

Delete Stress Corrosion Cracking as an aging mechanism. This 
system's components are not above 2000 F; therefore SCC is not a 
valid aging mechanism.

VII E4-2 Coolant E4.1.1, E4.2. 1, VII E4-5, 7, (SCC is not considered to be valid mechanism, see separate 
Storage/Refueling E4.3.1, E4.4.1, 9, 13, 15, 17 comment above. Comments to follow assume that the SCC Aging Water System E4.4.2, E4.4.3, and 19 Mechanism is retained in Report Despite other comment.) In (PWR) E4.5.1, E4.5.2 'Evaluation Technical Basis' for Stress Corrosion Cracking and 

& E4.5.3 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 
environment of chemically treated borated water.  VII E4-3 Coolant E4. 1.1 VII E4-4 (SCC is not considered to be valid mechanism, see separate 

Storage/Refueling and 5 comment above. Comments to follow assume that the SCC Aging Water System Mechanism is retained in Report Despite other comment.) SCC is (PWR) listed as an Aging Mechanism for RWT Heating Piping. Material 
selection guidelines in accordance with RG 1.44 are not an AMP; 
they are a design feature and as such should not be listed. ISI/IST 
is listed in the 'Existing AMP' but the 'Evaluation and Technical 
Basis' section appears to indicate that ISVI/ST (in the guise of VT-2 
exams) is not adequate to discover SCC. A supplemental inspection 
program is indicated instead. Since JSI/IST is not actually to be 
credited, it should not be listed.

Page 1 of 3



Coolant 
Storage/Refueling 
Water System

GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIE.4 

E4.5.3 VII1 E4-16 SCC is listed as an Aging Mechanism for the RWT Penetrations/ 
and 17 Nozzles. (SCC is not considered to be valid mechanism, see 

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 appeared to be contaminants not removed during initial 
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 
are not an AMP; they are a design feature and as such should not be 
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.  
Condensation provided the aqueous environment necessary for 
initiation of SCC, and the level of any impurities in the RWT fluid 

was not a contributing factor. Also, 1SI/IST is listed as in '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 ISIIST is not actually to be credited, it should not be 
listed.

VII E4-5 Coolant E4.2.2 VII E4-11 In 'Evaluation Technical Basis' for Corrosion / Boric Acid 

Storage/Refueling Wastage, program element 4, Detection of Aging Effects, does not 

Water System state this mechanism requires coolant leakage. The statement 

(PWR) 'Degradation of component due to wastage cannot occur without 
leakage of coolant.' Should be added to program element 4, 
Detection of Aging Effects.  

VII E4-6 Coolant E4.2.2 and VII E4-10, Corrosion / Boric Acid Wastage should rely on the NRC GL 88-05 

Storage/Refueling E4.5.5 11, 20 and program only. (The Boric Acid Corrosion Inspection Program itself 

Water System 21 was deemed adequate for aging management in the CCNPP SER).  

(PWR) Delete reference to ASME activities in all columns. No action 
should be listed in the 'Further Evaluation' column. Refer to 
AMA titled 'Boric Acid Corrosion Program' in lieu of listed AMP.

Page 2 of 3
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIE.4

Coolant 
Storage/Refueling 
Water System 
(PWR)

In some Sections (V.D1, VII.E4) Corrosion/Boric Acid Wastage of 
External Surfaces is an Aging Mechanism, in other Sections 
(VII.El) 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

VII E4-8 Coolant E4.3.1 VII E4-1 This section table of contents should be Body and Bonnet, not just 
Storage/Refueling Body. (Page E4-12 lists E4.3.1 as Body and Bonnet.) 
Water System 
(PWR) 

VII E4-9 Coolant E4. 1.1, E4.2. 1, VII E4-6 Crevice and Pitting Corrosion is controlled by the chemistry control 
Storage/Refueling E4.3. 1, E4.4. 1, through 17, program alone. The Chemistry Program should comply with EPRI 
Water System E4.4.2, E4.4.3, E4-20 and TR-105714 (not TR-102134). Delete references to ASME 
(PWR) E4.5.1, E4.5.2, 21 inspections in all columns. No action should be listed in the 

E4.5.3 & 'Further Evaluation' column. Refer to AMA titled 'Chemistry 
E4.5.4 Program (Primary)'in lieu of listed program

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 program.  

System Interfaces 

The systems that interface with the SDC system include the reactor coolant pressure 

boundary (Table IV Cl) and closed cycle cooling water system (Table VII C2).

DRAFT - 12/06/99I VII E5-3



Vil AUXILIARY SYSTEMS 
ES. SHUTDOWN CO4

1989 Edition.  
Plant Technical 

Specifications.
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anal assurance that sI icant corrosion is not 

-ring. Based on piping! mponent geometry and fluid 

~onditions, susceptible tions can be identified 

valuated. (5) Monito *and Trending: Inspection 

Lule of ASME Section should provide for timely 
ion of leakage. Sys leakage test is conducted at 

nonth itervels, hydrostatic test at or near the 

feach inpcto tra (6) Acceptance Criteria: 

relevant condltio that may be detected during the 

ge and hydros 'c tests are evaluated in accordance 

rWC-3 100 and cceptance standards of IWC-3400 and 

3516 for C components. (7) Corrective Actions: 
to service, c ective measures are needed to meet 

rquireren ofIrWB-3142 and rWA-5250. Repair and 

cement ar in conformance with rWA-4000 and IWB

S(8 & 9) .Process and Administrative 
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7sses. d administrative controls are implemented 

cor ce with requirements of Appendix B to 10 CF 

ý50 d will continue to be adequate for the peni f 

os n is likely to occur at mechanical joints g., 
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osion related problem has been reported for piping 
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VII AUXILIARY SYSTEMS 

E5. SHUTDIOWN COOLUNG SYSTEM (Old BoWng Water Reactor) 

Structure and Region of Environ- Aging 

Item Component Interest Material ment Effect 

E5.I.I Piping Piping and 5S Oxygenated Crack 

Fittings Water, Up Initiation 
to 288°C and Growth

Aging 
qlechanism 
Stress 
Corrosion 
Cracking 
(SCCT

References 
NUREG-0313, 
Rev. 2.  
NRC GL 88-01.  
NRC GL 88-01, 
Sup. 1.  
ASME Section XM.  
1989 Edition, 
BWRVIP-29.  
EPRI TR- 103515.

VII E5-6
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VII AU¶~~~Y5e-e uia.-fe,( CýN~aq% re2'tw 
S~±i I LL¶I ~.A~JJ.L~i.X ~ 2,

Existin 
Aging Management Program(M 

Rev. 2 and implemented throu C 

Generic letter (GL) 88-0 and 

Supplement 1. and inservic inspection 

in conformance with AS Section )U 

(edition specified in 10 R 50.55a), 

Table IWC 2500- 1, ination 

category C-F-I fo ressure retaining 

welds in Class stainless steel piping, 

and testing egory C-H for system 

leakage. ter chemistry is monitored 

and ed in accordance with 

EPRI delines in BWRVIP-29 and TR

103 5 to minimize the potential of

2

1b.

DRAFT - 12/06/99,.,11 E5--7

/Further 

Evaluation and Technical Basis Evaluation 
,AV~- - F .. No 

the effects of IGSCC on the intended iuncti n of austeni c 

stainless steel (SS) piping 4 in. or larger in ter d 

contains reactor water at a temperature above 9 CC e 

2000 F) during power operation regardless of Cod 

lassification. It also applies to reactor vessel 

ttachments and appurtenances. NUREG-0313 GL 88

1, respectively, describe the technical basis an staff 

uidance regarding the problem of IGSCC in B 

) Preventive Actions: Mitigation of IGSCC by selection 

f material considered resistant to sensi on and 

SCC, e.g., low-carbon grades of austeniti SSs and weld 

etal, with a maximum carbon of 0.035 and minimum 

.5% ferrite in weld metal, and by speci processing such 

s solution heat treatment. heat sink w ding, and 

induction heating or mechanical stres improvement (SI).  

Water chemistry is monitored and m tained in 

accordance with EPRI guidelines in VIP-29 and TR

103515 to minimize the potential crack initiation and 

growth. Also, hydrogen water ch istry and stringent 

control of conductivity is used to it IGSCC.  

(3) Parameters Monitored/ The AMP monitors 

the effects of IGSCC on the int ded function of primary 

coolant system piping by dete ion and sizing of cracks by 

inservice inspection (ISI). Section X) Table 1WC 

2500-1, examination catego C-F-1, specifies for 

circumferential and longit welds in each pipe or 

branch run NPS 4 or larg , volumetric and surface 

examination of ID region ending 1/4 in. on either side 

of the weld and 1/3 - hckness deep, and surface 

examination of OD s u ce extending 1/2 in. on either 

side. Surface tion is conducted for 

circumferential and ongitudinal welds in each pipe or 

branch run less NPS 4. For socket welds, surface 

examination is s ed of OD surface extending 1 in. on 

the buttered side d 1/2 in. on the other. Requirements 

for training an qualification of personnel and 

performance d onstration for procedures and 

equipment is conformance with Appendices VII and VMI 

of ASME Se on X1, or any other formal program 

approved by e NRC. Inspection requirements of testing 

category C- specify visual VT-2 (IWA-5240] examination 

of all press retaining Class 2 components during 
system I ge test (IWB-522 1) and system hydrostatic test 

I _-522 . Leakage detection is in conformance with 

osition of Regulatory Guide 1.45. (4) Detection of Aging 

Effects ging degradation of the piping can not occur 

witho crack initiation; extent and schedule of 

inspe on assure detection of cracks before the loss of 

int ed function of austenitic SS piping and fittings.  

(5 onitoring and Trending: Inspection schedule of 

AS E Section KG provides for timely detection of cracks.  

tion schedule and sample size specified in Table 1 of 
G 88-01 are based on the condition of each weld and are 

or e

P1,;e~e~ C-F&4 -/4 

9r;"U" f4/ U~-4
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VII AUXILIARY SYSTEMS 
E5. SHUTIDOWN COOLING SYSTEM (Old Bolng Water R tr)Further 

Existingat±R r 
Aging Management Program (AMP) Evaluation nd Technical Basis 

resistant material are as a minimum examined accor g 

to an extent and frequency comparable to those of ME 

section K, e.g., 25% are examined every 10 y, at I t 12% 

in 6 y. Inspection extent and schedule are d for 

welds of non-resistant materials, or welds that ve been 

treated by SI or reinforced by weld overlay. (6 etance 

criteriO4 Any IGSCC degradation is evaluat in 

accordance with IWB-3 100 by comparing iresults with 

the acceptance standards of IWC-3400 WC-35 14.  

Planar and lner flaws are sized accor g to 'WA-3300 

and IWA-3400. M3 Correcth Actio :,Repair and 

reexaminations are in conforman with IWA-4000.  

Continued operation without re requires that crack 

growth calculation be performe according to the guidance 

Of GL 88-01 or other approved rocedures. Repair methods 

include weld overlay reinfor ement or partial 

replacement. Approved ping devices may be used for 

temporary reinforcement f cracked weldments. SI is 

considered effectivef -i ation for short and shallow 

cracks. e.g., not longer 10% of circumference and not 

deeperthan 30% of thickness. (s & 9) Confrmation 

Presad oContLs: Site d A procedures, 

review and approw processes. and administrative 

Controls are impl ented in accordance with 

requirements of pendix B to 10 CFR Part 50 and will 

continue to be equate for the period of license renewal.  

(1() 
: IGSCC has occurred in small 

and large- eter BWR piping made of austenitic SSs.  

Siignificant c clding has occurred in RHR system and 

reactor wat cleanup system piping welds. The AMP 

outlined in G-0313 and GL 88-01 is based on 

substan - effort in research and development, and 

industr ecornmendations developed in response to NRC 

con cations. The program addresses improvements 

in the elements that cause IGSCC. e.g.. a su-sceptible 

(se ed) material, significant tensile stress. and an 

agg le environment, and has provided effective means 

oftrsuring structural integrity of the primary coolant

DRAFT - 12/06/99
'# VII E5-9



VII AUXILIARY SYSTEMS 
E5. SHUTDOWN COOLING SYSTEM (Old Bo Water r) 

Structure and Region of Environ- Aging 

Item Component Interest Material ment Effect 

E 1.2 cPiping Bolting ,ow-Alloy Air, Attrition 
•teel Metal 

Fi Tempera
tures up to 

2880 C

kging 
chanism References 

NUREG- 1339.  
EPRI NP-5769.  
NRC GL 91-17.  
IEB 82-02.  
NRC Bull 89-02.  
NRC IN 90-68 Sl.  
ASME Section XI.  
1989 Edition.

VII ET•-10
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S/ A E t in~c a E v l a i n a d e a i E v a lu ation 

nttg Management rogr '-VP) EvNaon n e1/•a ai 

bolting integrity program delineate Letter (GL) 91-17 provides assurances that Plant spe c 

NUREG-1339 on resolution of Ge ri comprehensive bolting integrity programs have bee 

Safety Issue 29 and implemen implemented to ensure bolting reliability. The N staff 

through NRC Generic Letter -17; oommendations and guidelines for a compreh lve 

additional details on bo g integrity bo ting integrity program is delineated in NU -1339.  

outlined in EPRI NP- 9: and inservice an the •ndustry's technical basis for the pro is 

inspection in co ance with ASME ou ed in EPRI NP-5769. (2) ti ns: 

Section )G (edi n specified in 10 CFR S ctnofbligmeraand h use lubricants and 

50.55a), T " erWC 2500-1, examination s ts i acco w guideline o PRI NP-5769 

categori C- for pressure retaining additional requirements of NIuREG 339, prevent or 

bol in Class 2 components. and tigate degradation and aiure of safety-related 

ce, g •ge. osure bolting. The use of A 286SS rqued to a stress 

100 ksi for pump internal bolting not recommended 

90-68 S51). Also, hardness of ' ernal preload Type 4 10 

/ A e S and 17-4PH bolting is limited o RockweU Rc26 (Bul 

IC 89e-'5, s / VO 89-02). (3) Parameter Monito lnspected: The AMP 

5$edC~j s, To3- bL U T monitors the effects of aging d gradation on the intended 
function of closure bolting by detection of coolant leakage., 

e • C ) -- '• ~ O. / and by detection and sizing f cracks by inservice 

inspection (ISI). Inspectio requirements of ASME 

C14 / Section XI, Table IWC 25 -1. examination category C-D 

for pressure retaining bo greater than 2 in. in 

diameter specify volum c examination of the entire 

length of bolts. Howev , because most failures have 

occurred in fasteners in. or smaller, based on IE Bulletin 

82-02. enhanced ins ction and improved techniques are 

recommended. The e examinations may be conducted on 

one component ng a group of components with 

similar design performing similar functions in the 

system. Requir ents for training and qualification of 

personnel and rformance demonstration for procedures 

and equipmen is in conformance with Appendices VII and 

VIII of ASME ction XI. and additional requirements of 

EPRI NP-57 . Requirements of Table IWC 2500-1 

alcategory -specify visual VI'-2 (IWA-5240) examination 
during sys m leakage test and hydrostatic test of all 

pressure taining Class 2 components. (4) Detection of 

Aging ects: Degradation of the closure bolting can not 

occur out crack initiation. Also. loss of prestress or 

attritio of the closure bolting would result in leakage.  

The ent and schedule of inspection assure detection of 

aging egradation before the loss of intended function of 

c bs e bolting. (5) Monitoring and Trending: Inspection 

sch iule of ASME Section X) are effective and adequate for 

timy detection of cracks and leakage. System leakage 

tes is conducted prior to plant startup following each 

refcling outage, and hydrostatic test is conducted at or 

n the end of each inspection interval. (6) Acceptance 

'teria Any cracks in closure bolting are evaluated in 

a cordance with IWC-3 100 by comparing ISl results with 

e acceptance standards of IWC-3400 and IWC-3513 and 

17. Any relevant conditions that may be detected during 
•--• ndhdrostatic tests r2ho

DRAFT - 12/06/99VII E5-11



\'1I AUXILIARY SYSTEMS 

E5. SHUTDOWN COOLING SYSTEM (Old Boilng Water Reactor) 

Structure and Region of Environ- Aging 

Rer Component Interest Material ment Effect

E5 2.1 Pump Bowl/Casing S
oxygenated 
Water, Up 
to 288WC

Loss of 
Material

Aging 
ý4echanism 

Crevice and 
Pitting 
Corrosion

References 

IASME Section 3G.  
1989 Edition
ASME OM Code
1990, Subsection 
ISTB.  
NRC GL 89-04.  
Plant Technical 
Specifications.

VII E5-12
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AUXILIARY SYSTEMS 
z 7T q¶-f••, f€-e wT TMr,. cy .- . (old Bol ling W ater R o ,

E x i s t i n g E _ _T e c h n i c alB a s i s _E v alF u r t h e r 
Aging Management Program (AMP) Evaluation Technical Basis Evaluation

N
ins. Inservice inspeion is in 
iance with ASME ction )C 
specified in 10 R 50.55a), 
VC 2500-1, tion 
yr C-H for p sure retaining 
compone ; and based on the 
requir nts of 10 CFR 50.55a 
E C Class 2 pumps, and 
nal IC staff guidelines of NRC 

er 89-04, inservice testing 
d'.. in accordance with ASME 

Lion IWP (or Operation and 
iance Code Subsection ISTB) for 
or other approved program in 
M-pee4lPatýfl

acceptance standards of rWC-3516. (7) Conrective rns: 

Repair and replacement is in conformance with -4000 

and guidelines and recommendations of EPRI -5769. (8 
& 9) Crfrain Process and Control~s: 

Site QA procedures, review and approv rocesses. and 

administrative controls are imple ted in accordance 

with requirements of Appendix B 10 CFR Part 50 and 

will continue to be adequate . the period of license 

renewal. (10) Operating : Significant number of 
incidents have been re ed on bolts and nuts that have 

failed or become deg ed because of SCC. Examples of 

affected fasteners cude (a] steam generator and 

pressurizer y closures' (b) valve bonnets and pump 

flange comni ons on lines 6 in. or greater. and (c) control 

rod drive pressurizer heater connections. The bolting 

integri rograms developed in accordance with 

com••en response to NRC communicaions 

on citing even ded effective means of 
F. a otinL5 reliability.

measures to mitigate crevice or pitting corrosion and 
combination of inservice inspection [ISI) and inse e 
testing (IST) to monitor the effects of corrosion on e 

ntended function of shut-down cooling system 
omponents. (2) Preventive -ctions: Mitigati is by 

*onitoring and control of water chemistry minimize 
ncentrtic'n of corrosive impurities in ordance with 
e Plant Technical Specifications. (3) P eters 
nitored/ nspected: The AMP moni• rs the effects of 

c rrosion by ISI to detect coolant I ge and IST to 
aluate component performance. pection 
r quirements of ASME Section specify visual VT-2 

A-5240) examination d system leakage test and 
drostatic test of all press retaining Class 2 

c mponents according toT le rWC 2500-1 category C-H.  
sed on the requireme o 10CFR 50.55a for ASME 

"ode Class 2 pumps additional guidelines of NRC 
Generic Letter (GL) 8 IST is performed in accordance 
with ASME Subse nWP (or OM Code Subsection ISTB).  
(4) Detection qf EAffects: Degradation of the 
component due corrosion would result in leakage of 
coolant or de dation of component performance; extent 
and schedul Of ISI/IST assure detection of corrosion 
before the ss of intended function of the component.  
(5) Mon' and Trending: ISI/IST schedule of ASME 
Section should provide for timely detection of 
corro n. System leakage test is conducted prior to plant 
s p following each refueling outage, and hydrostatic 
tes at or near the end of each inspection intervaL 

Acceptance Criteria: Any relevant conditions that may 
detected during the leakage and hydrostatic tests are 

"ed in accordance with IWC-3 100 and acptance

Yes,
Element 2 
should be 
further 
evaluated.
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VII AUXILIARY SYSTEMS 
w• S¢d-rrDOWN COOLING SYSTEM (Old Bofln 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- 1339.  
Steel Leaking EPRI NP-5769.  

Oxygenated NRC GL 91-17.  
Water IEB 82-02.  

NRC Bull 89-02.  
NRC IN 90-68 SI.  
ASME Section XI, 
1989 Edition.  

E5.3.1 Valves Body and :Z Forging, Oxygenated Loss of Crevice and ASME Section XI.  
(Check, Bonnet !S Casting, Water, Up Material Pitting 1989 Edition.  
Control Hand,&S Forging, to 288WC Corrosion NRC IN 98-24, 
Motor SS Casting Plant Technical 
Operated, & Specifications.  
Relief Valves)
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VUI AUXILIARY SYSTEMS I, 
E STD-OWN COOLING SYSTEM (Old Boiling Water reactor)

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

components. (7) Corrective Actions: Prior to servi 
corrective measures are needed to meet the r ments 
of rWB-3142 and rWA-5250. Repair and re ment are in 
conformance with rWA-4000 and VIA-7 . (8 & 9) 
Confirmation Process and Admin Conti Ls Site 
QA procedures, review and appr processes, and 
administrative controls are plemented in accordance 
with requirements of Ap dix B to 10 CFR Part 50 and 
will continue to be uate for the period of license 
renewaL (10) O aing Experience: Localized corrosion is 
likely to at flange connections and other crevices 
where dup of impurities can occur. No significant 
co, sion related problem has been reportedfor pumps in 

Same as for Wear of Item E5.1.2 bolting Same as for Wear of Item E5.1.2 botting for piping Jlange No 
for piping flange connections. connections.  

guidelines given in thePlant Te cal measures to mitigate crevice or pitting corrosion and Elem t 4 

Specifications and relies on inservice inspection (aS1) to monitor the effects of Zsh d be 

minimizing impurities b nitoring corrosion on the intended function of shut-down c ling rther 

and maintaining wat emistry stem components. (2) Preventiv Actions: MI ation is ev d 

conditions. Inse e inspection is in by onitoring and control of water chemistry 
onformance• " ASME Section XI e concentration of corrosive impuri es by 
(edition s • ed in 10 CFR 50.55a), oing guidelines of the Plant Techni 
Table C 2500- 1. examination S cations. (3) Parameters Monito inspected: The 

ca ory C-H for pressure retaining A onitors the effects of corrosio y ISI to detect 
crgtcoo t leakage and IST to evaluat t 0omponent 

perfo ance. Inspection require ents of ASME Section 
spe ify visual VT-2 (TWA-52 ) examination during 

say s t leakage test and hydr tatic test of all pressure 
gre Class 2 compone according to Table IWC 
category C-H. (4) .of Aging E~ffects.  

De dation of the comr nent due to corrosion would 
res in leakage of c t. However, extent of inspection 
may ot be adequat . inspection of representative valves 

susceptible 1 tions should be undertaken to provide 
I C t.), a itional assu ce that significant corrosion is not 

curring. inspection can be visual if the valve is 
dsassemblI . and may be covered by the plant 
mainte e program. UT thickness measurements could 
also be . (5) Monitoring and Trerding. ISI schedule of 
ASME ction XI should provide for timely detection of 
corro ion. System leakage test is conducted prior to plant 
s up following each refueling outage, and hydrostatic 
te at or near the end of each inspection interval.  
I Acceptance Criteria: Any relevant conditions that may

~~e~~w- "5'~K Vct hy 

Io4e&Ut& A atC .4 .r1 y " 'Jc 

S ii E-5-15- 12/06/99
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VII AUXILIARY SYSTEMS 
E5. SHUTDOWN COOLINGc SYSTEM flAM B,,fl4. W 10-.

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

E5.3. 1 Valves Body and SS Forging, Oxygenated Crack SCC ASME Section XI, 
(Check, Bonnet SS Casting Water, Up Initiation 1989 Edition.  
Control, Hand, to 288°C and Growth NUREG-0313.  
Motor Rev. 2.  
Operated. & NRC GL 88-0 1.  
Relief Valves) NRC GL 89-04.  

NRC GL 96-05.  
NRC IN 88-70, 
BWRVIP-29.  
EPRI TR- 103515.

DRAFT- 12/06/99 VII ES-*] 6



VII AUXILIARY SYSTEMS / 
5 SHU • NrrrN COOLING SYSTEM (Old Zoill" Water Reactor)

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

(nti- gd rom revious _rage) 
ev ed in accordance with IWC-3100 and acceptance 

stan f IWC-3400 and IWC-3516 for Class 2 

components."72 Corrective Actions: Prior to service, 
corrective meas s are needed to meet the requirements 
of IWB-3142 and -5250. Repair and replacement are in 
conformance with TWA - . (8 & 9) Coqnfrmaon 
Process and Andmin Controls: Site QA procedures, 
review and approval processe , d administrative 
controls are implemented in acco nce with 
requirements of Appendix B to 10 CFR art 50 and will 
continue to be adequate for the period o0 nse renewal.  
(10) Operating Efxperience: Localized corros is likely to 
occur at crevice geometry where buildup of imp es can 

occur. Failure of st turbine governor valves due 
•--• goi--nscale buildup has occurre 

_________________systems (NRC IN 98-24). ____

weldsiCls vave an .tstn 
cateoRC Generic letter (kg 88-0.1 andt 

Supplement 1r and based on pmaint 

B~F -29 a d on-1351 tomniz 

thec hnical specifccations a ins ice 
inspectijon in conformanc tthih ASME E 

Section Xl (edito spe )fd inn 10 CFRR 
50.55a), Table 1I C nK0 n, • Un 

category C-O forp ~ure retann 
welds in Classvle =-a~nd test~ing__ 

category C-/o system leakage. Water 

chemistry, 7mo~rnitored and maintained 

in accor)•nce with EPRI guidelines in 

tWR•-9ad TR- 103515 to mnmz 
he, tenta of crack initiation and

ocFe 150, 5--&a!/ SKE 

'ý ci c yl rXFQ4y Le 

C-(, a C.;/

measures to mitigate stress corrosion cracking (SC of 
stainless steel (SS) and inservice inspection (ISI) 
monitor the effects of SCC on intended functio f the 
valves. NUREG-0313 and GL 88-01. respectiv . describe 

he t icjal, basis andstaffguidancereg the 
_0roblem of IGSCC in BWRs. (2) Actions: 
vitigation of IGSCC is by selection of terial considered 

resistant to sensitization and IGSCC, .g.. low-carbon 
grades of cast SSs and weld metal, th a maximum 

bon of 0.035% and minimum 7. % ferrite. Water 
hemistry is monitored and tatned in accordance 

with EPRI guidelines in B -29 and TR-103515 to 
minimize the potential of initiation and growth.  

Also, hydrogen water ch emtry and stringent control of 

conductivity is used to it IGSCC. (3)Parometers 
MonitoredInnspected: AMP monitors the effects of 
SCC on intended functi of the valves by detection and 

sizing of cracks by ISI. Inspection requirements of Table 
IWC 2500-1 for Class valves, category C-G specifes for all 

valves in each pip run examined under category C-F-i.  
surface examinatio of either the inside or outside surface 
of all welds exten 1/2 in. on either side of the weld. In 

a group of multi e valves of similar design, size, function, 
and service in system, examination of only one valve is 
required. (4) ction of Aging Effects. Degradation of 

s due t C can not occur without crack initiation 

or degrada n of pump performance: ISI schedule assures 
detection f cracks or degradation of valve performance 
before loss of intended function of the valves.  
(5) ring and Trending: Inspection schedule in 
accor ce with IWC-2400 should provide timely 
det on of cracks. All welds are inspected each 
ins tion period from at least one valve in each group 

similar design and performing similar functions in 

e system. Visual examination is required only when the 
e is disassembled for maintenance, repi.or 

etric examlnatopn. but atLQnce during P.

VII E5-17 DRAFT - 12/06/99
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VUI AUXILIARY SYSTEMS 
ES. SHUTDOWN COOLING SYSTEM (Old Bolin• Water Reactori

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

E5.3.2 Valves Bolting ,ow-Alloy Air, Attrition Wear NUREG-1339.  
(Check, teel Metal EPRI NP-5769.  
Control, Hand, Tempera- NRC GL 91-17.  
Motor tures up to IEB 82-02.  
Operated, & 2880C NRC Bull 89-02.  
Relief Valves) NRC IN 90-68 S I.  

ASME Section XM.  
1989 Edition.  

E5.4.1 Heat Tubes. rubes: SS; Oxygenated Loss of Crevice and ASME Section )a, 
thru Exchanger Tubesheet. [ubesheet: Water, and Material Pitting 1989 Edition.  
E5.4.4 Channel & ýS Treated Corrosion Plant Technical 

Head, Shell SS Cladding Component Specifications.  
)n Channel Cooling 
ide); Water 

:hannel & 
ieacd CS; 
5heILh CS

DRAFT - 12/06/99 VII E5-18



VII AUXILIARY SYSTEMS 
E5. SHUTDOWN COOLING SYSTEM (Old Boil-g Water

Existing 
INs,, -t D, ram .- (A P1- Evaluation and Technical Basis

period. (6) Acceptance Criteria: Any SCC degrada on 
evaluated In accordance with IWC-3100 by comn SI 

results with the acceptance standards of lWC- d 

IWC-3515. (7) C-orectie Actions: Repair an placement 

are in conformance with IWA-4000. (8 & 9 qntrmation 

Process and Adns Controls.te QA procedures.  
review and approval processes, an Idministrative 
controls are implemented in acg dance with 

requirements of Appendix B 10 CFR Part 0and will 

continue to be adequate the period of license renewal.  

( 0) Operatng : The comprehensive AMP 

outlined in NURE 313 and GL 88-01 addresses 

improvements " Fall three elements that cause SCC. e.g.. a 

susceptib terial, significant tensile stress, and an 

a y environment, and has provided effective means

cdategory C-d formpersure retaning *npevfents orf iigt corrosion onte intan ordafncet itnofht 

composion contoling system, watie ohngteds anclde haoglens.i shuft-dw oxyig ssen .an\Hi 

toonS. ooin•gc w Ate ons: M onitor a nd contro fr et 

radiation and tempproguam managesethefects of corrosion on the itne function o 

component ~~ o thein heatem exsccchangers bn mol nisht-orncoing param ter d.ecl 

inspection in leakgePe raations and tempoertcur 

Section )a (edition s in10 Clant system and component cooling system. Co r 

55)Tc, eitry to minimize impurities. and tsma corrective 

categoryC-H or ;sure retl .lon prevent or mitigate corrosion in a ordance with 

Class2viudmitigat-o t Technical Specifications. The sters 

c sn onroiling system ware a kongtored include halogenst sulfa l prgesr and pH in 

clexposure primary water, and in additiot these, dissolved 

caegry-He4)Deecinsf gigEfecsoMniorngo 

environments in accor copper and iron, and suspende lids in the component 
atins. colin waer (3) Paramet a~nitored/ Insebd The 

prograur manages the effex of corrosion on the function 
of the heat exo ers ba monitoring parameters directly 

(A Z•yy W uu.c related to corrosin. e.., dossolved iron and copper, and by 

c• v 5- monitors, in =he cnpnent cooling system. Corrective 

actions are taenýhe acceptable limits are exceeded.  

SAlso, inspectio requie ents of ASME Section )a seiy 

visualVT- IA-5240) examination during system 

leakge lan hydrostatic test of all pressure retaining S~~~Clas 2 cmpnents according to Table rWC 2500-1I 

•_/ /•categor op(44) Detection of Aging Effects: Monitoring of 

S6 " "!Ln an2.prtu would detect the existence of corrosion; 
,,,Mn'rorn sur iml detection of the effects 

,•f•corrosion before loss unction o ea

T~~~ 4 i

&
NrIi E5--19

,ýging __15ý
I
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VII AUXILIARY SYSTEMS

DRAFT- 12/P.-A 99

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

E5.4.5 Heat Bolting Low-Alloy Air, Attrition Wear NUREG- 1339.  
Exchangers Steel Metal EPRI NP-5769.  

Tempera- NRC GL 91-17.  
tures up to IEB 82-02.  
288WC NRC Bull 89-02.  

NRC IN 90-68 SI.  
ASME Section XI, 

• 1989 Edition.
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VII AUXILIARY SYSTEMS 
E5. SHUTDOWN COOLING SYSTEM (Old Boiling Water Reactor)

DRAFT - 12/06/99

exchangers. (5 MonzwrVg aria ~.Trending: Frequ t 
monitoring of component cooling system and AS E 
Section XI testing schedule should provide for time 
detection of leakage or effects of corrosion. Base on plant 
specifics. water chemistry monitoring may e from few 

times a week to once a month. System leaka test is 

conducted prior to plant startup follo ch refueling 
outage, and hydrostatic test at or near end of each 

inspection interval. (6) Acceptance teria: Any relevant 
conditions related to corrosion or ge of primary 
coolant are compared to establis d acceptable limits.  
Results of Section XI leakage te are evaluated in 

accordance with IWC-3 100 acceptance standards of 
lWC-3400 and IWB-3516. ( Corrective Actions. Root 

cause evaluation and app priate corrective action when 

acceptable limits are ex ded or leakage is detected.  

Repair and replaceme are in conformance with IWA
4000. (8 & 9) . Process and Administrative 
Controls: Site QA ocedures, review and approval 

processes, and a inistrative controls are implemented 
in accordance th requirements of Appendix B to 10 CFR 

Part 50 and continue to be adequate for the period of 
license ren (10) Operating Experience: Operating 
p t ence with this AMP indicate timely detection 
of corr sion in the shut-down cooling system heat 
ex ers by monitoring for temperature, elevated 
ra tion levels, and corrosion products in the component 

ling system.

Same as for Wear of Item E5.1.2 bolting Same as for Wear of Item E5.1.2 boting for ppiingflange No 

for piping flange connections. connections.
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIE.5

VII E5-4 Item E5. 1.1 is a TLAA. We will capture this item in our activity to

VII E5-2 Shutdown Cooling E5. 1.1 VII E5-5 Replace text in the Aging management program column to reflect 
(Older BWR) VII E5-7 that Primary Water Chemistry and Inservice Inspection for Class 1, 

VII E5-15 2 and 3 components are the aging management programs. Also, 
VII E5-17 revise the text in the Evaluation and Technical basis column to 

reference proposed GALL Chapter XI and the discussion of the 
Primary Water Chemistry and ISI programs.  

VII E5-3 E5.2.1 VII E5-13 Replace text in the Aging management program column to reflect 
that Inservice Inspection for Class 1, 2 and 3 components is 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 ISI program.  

VII E5-4 E5.3.1 VII E5-19 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.

Page 1 of I
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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).

DRAFT - 12/06/99VII F 1-3



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

Duct Fittings, 
and Access 
Doors.  
Equipment 
Frames and 
Housing

2arbon Steel 
Cs) 
Galvanized 
3r Painted) 
3olts: Plated 
ýS

Warm, 
Moist Air

Loss of 
Material

General.  
Microbiolo 
gically
Influenced.  
Pitting, anc 
Crevice 
Corrosion

N(C IN 82-43.  
NRC Reg. Guide 
1.52.

DRAFT - 12/06/99

VII AUXILIARY SYSTEMS 
Fl. CONTROL ROOM AREA VENTILATION SYSTEM

F1.1.2 
F 1.1.2

Duct

VII F1-4



V11 AUX11LAP 
Fl. CO 

Aging Manager 

inspection by con 
walkdowns to obt 
significant degrac 
components, such 
housings.  
exchang usin 
ei ,ce of any cc 

I I I

.YSYSTEMSPI 
NTROL ROOM AREA lION SYSTEM 

stingFurther 
nent Program (AM) Evaluation and Technical Basis Evaluation 
SWSgnYes, no 
ducting syst the integrity of all ducts, fittings and equipment frames generic 
ain earl etection of and housings in the ventilation system used to provide AM P 
latio946 system to the control room area. (2) Preventive Actions: Peri c 
•ducting, fan plant system walkdowns and visual inspection should e 
r frames, heat undertaken to assure that the corrosion is not occ 9g 
g, and other items for (3) Parameters Monitored/ Inspected: The paramet 
orrosion, wear. or inspected should include evidence of material loss uch as 
. fd .t&aWen. holes, pitting and rust buildup. The moisture lev should 

be examined periodically at susceptible locatio of 
C14<_. - components to ensure acceptable levels of mo• e in the 

air throughout the system. Additional eters should 
Sinclude evidence of tearing of elastomeric exible collars, 

/e A5 LJ._. excessive wear and/or hardness of elasto eric seals on 
dampers, and loosening of bolts ancho g equipment.  
(4) Detection of Aging Effects: General rrosion.  
microbiologically-influenced corrosio crevice 
corrosion, and pitting corrosion may cur in sections of 
the duct exposed to the warm and m ist air particularly in
areas such as low spots in Mne duct- gra.auon of duct 
and fittings becomes evident by o ervation of pitting, 
rust, degradation of paint and o r coatings, and the 
appearance of small holes. Ad tional examination 
techniques should be considere to detect effects of 
corrosion especially in areas t easily detected from the 
walkdowns. (5) Monitoring Trending: Certain areas 
not easily inspected due to r access or other 
impediments, should be ins ected by gaining access 
through manway or other cess doors. The results of 
inspections should be to determine the frequency of 
any future inspections. ( Acceptance Crite-ia. Any 
appearance of excessiv rust pitting, and buildup of 
foreign material on surfaces of the ducts, fittings, and 
bolting should be re rted and evaluated. Appearances of 
tearing, excessive ear, or other distress of elastomer 
flexible collars an /or seals should also be reported and 
evaluated. (7-9) rrective Actions, Coarnrmatiort 
Process, and inistrative Controls: Site corrective 
actions pro , QA procedures, site review and approval 
processes, d administrative controls are implemented 
in accord e with Appendix B to 10 CFR Part 50 
requirem ts and will continue to be adequate for license 

n al. 10) Operating Experience: General corrosion, 
,icrob logically-influenced corrosion, crevice 

corros n, and pitting corrosion may occur in sections o 
the d ct exposed to the warm and moist air particularly 

such as low spots in the duct. In some cases, th 
h idity level in the system far exceeded the 1ev 0%) 

ommended in Regulatory Guide 1.52 (See 
-43).

DRAFT - 12/06/99
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VII AUXILIARY SYSTEMS 
Fl. CONTROL ROOM AREA VENTIOLATION SYSTEM 

Structure and Region of Envir 

Um. Component Interest Material men 

Ti. 1.3 Duct Flexible Elastomer Warm, 

Fl. 1.4 Collars Neoprene) Moist 

Between Ducts 
S. and Fans, 

O Seals in 
Dampers and 

.1. t A. Doors

Duct 

Air Handler 
Heating/ 
Cooling

FI.3. ! Piping

Flexible 
Collars 
Between Ducts 
and Fans, 
Seals in 
Dampers and 
Doors 
Heating/ 
SCooling Coils 

Piping and 
Fittings

onr 
•t 

Air

E1astomer Warm.  
(Neoprene) Moist Air

Aging Aging
Aging Effect 

Hardening 
and Loss of 
Strength

Aging %4echanlsm 
Elastomer 
Degradatio 
n From 
Heating 
and 
Radiation

SAttrition Wear

:opper/ Warm, Loss of 
Nickel Moist Air I Material

CS Hot or Cold 
Treated 
Water

Loss of 
Material

I _________________ I

General, 
Microbiolo 
gically
Influenced 
Pitting, an 
Crevice 
Corrosion 
General, 
Microbiol( 
gicaUy
Influenced 
Pitting, •
Crevice 
Corrosion

C

VII F1-6
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F1.1.4 

Fl.2.l

References 
NRC IN 82-43.  
NRC Reg. Guide 

1.52.  

NRC IN 82-43.  
NRC Reg. Guide 

1.52.  

NRC IN 82-43.  
NRC Reg. Guide 

1.52.  

NRC IN 82-43.  
NRC Reg. Guide 

1.52.



VII AUXILIARY SYSTEMS

Influenced- Pitting. and Crevice 
Corrosion for Items F1. 1. I duct J , 
and access doors, and F1.1.2, equip nt 
frames and housings. f 
In addition, several propertiesuo 
elastomers change over time d with 

exposure to temperature ges and 
,oxygen. Elastomers gen ally harden as 
they age. making sea g more difficult.  
If allowed to proce W some of the 
changes in the gerial may result in 
tearing of elas mer flexible collars, 
and/or and in failure to seal the 
joint tigh'. Therefore, a time-limited 
aging ysis (TLAA) of the elastomer 

0 d be performed for the extended 

Influenced. Pitting. and Crevice Corrosion for Items f1.1.1 duct. fittings.  
and access doors, and P1.1.2, equipment frames and housings.

ant degradati system 
ients forU dence of any 

onQother indications of 
afion. This inspection should 
clude ultrasonic thickness 
Tmna7sý ocations.  

ý C/-/ryf 
,Iad oo

"Pitting, and Crevice Corrosion for Items F.1.• t.  
fittings, and access doors, and PF.1 menrtframes 
and housings.  
In addition, a ted aging analysis MThAAN of the 
elasto ould be performed for the extended period of

4arArlA7A

Same as jor cieneraL. MfCrooLoLogcuLuy-J-nJLuence.-CJ.  
Pitting, and Crevice Corrosion for Items FI.1.1 duct, 
fittings, and access doors, and Fl.1.2. equipment frames 
and housings.

t e integrity of all piping and fittings in the vetilat!?rf 
@ tem used to pr~ dx-a to th gcotroI roo m n~ • 2 

•iual inspection should be und s •e'that the 

corrosion is not occurring. (3) Parameters nitoredi 
nfspected: The parameters inspected sho d p 

evidence of any corrosion or other in tions of 
degradation. (4) Detection of Aging ects: General 
corrosion, microblologicafly-infl] nced corrosion, 
crevice corrosion, and pitting oslon may occur in 
sections of the piping expose 0 to the warm and moist air 
particularly in areas such low spots in the piping.  
Therefore, inspection of presentative components and 
susceptible locations s uld be undertaken to provide 
additional assuranc at significant corrosion is not 
occurring. This on should be visual, and 
ultrasonic thic ss measurement at susceptible 
locations sho also be undertaken to assure that 
significant co sion Is not occurring. (5) Monitoring and 
Trending: e results of Inspections should be used to 
determin e frequency of any future inspections.  
(6) tanee C-iteria. Any degradation found in visual 
inspe on and Ur measurement should be reported and 
eval ted. (7-9) Correcti Actions. coqfiermation 

,and Administrative ControLs. Site corrective

DRAFT- 12/06/99

Yes, no 
generic 
AMP
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VII AUXILIARY SYSTEMS 
tyw ro7 m ROOM ARE2A VENT11ATION SYSTEM
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Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect ý4echanism References



VII AUXILIARY SYSTEMS 
Fl. CONTROL ROOM AREA VENTILATION SYSTEM

DRAFi-.12/06/99

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

erewous page) 
programs, QA procedures, site review and approv 

B 
e improv 

W 

co 

processes, and administrattve controls are im mented 

io an 0 m cur ý sectio 
infý vi 

vdm 
will 

traesusur0inis ppin accordance with Appendix B to 10 CFR -50 
ts =ý a uate for Umr 

ment' 

tng expýo t c 

requirements and will continue to be a uate for license 

call 
n ýsion 

n dP 

th 6 

oc 

on 

renewal- (10) Operating neral corrosion.  

eme 

0 

inth sy c 'd 1 1 (7ý 

microblologically-influenced c osion, crevice 

i areas ch pots warm an _ _ me R .  

CF 

corrosion, and pitting co on may occur in sections of wrdan 

0 

the piping exposed t e warm and moist air particularly 
n areas such spots in the piping. In some cases. the 

in 

d 

tr anls ar humidity in the system far exceeded the level (70%) 
iný ula 7 W See 

nded in Regulatory Guide 1.52 (See NRC 
inmi Notice IN 82-43.

I
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIF.1

Aux. bystems 
Control Room 
Ventilation

VII F1-4 
Through 9

I � � ± -' I ,. -.. � I
,l-ux. ayst. ls 

Control Room 
Ventilation

Aux. Systems 
Control Room 
Ventilation

PI1.i. 1

P1.1.3 and 
Fl.1.4

VII P1-0 

and 7

VII F1-6 
and 7

L ___________________ j _________________

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.
Gencral 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 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.

Page lof 1
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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 

F2.2 Air Handler Heating/Cooling 

F2.2.1 Heating/Cooling Coils 

F2.3 Piping 

F2.3.1 Piping and Fittings
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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 rTable VII Fl).

DRAFT - 12/06/99VII F2-3



VII AUXILIARY SYSTEMS 
F2. AUXILIARY AND RADWASTE AREA VENTILATION SYSTEM 

Structure and Region of Environ- Aging 

Item Component Interest Material ment Effect 

F2. 1.1 Duct Duct Fittings,, s Warm, Loss -Of 

F2.1.2 and Acccess Galvanized Moist Air Material 
Doors, r Painted) 
Equipment Bolts: Plated 
Frames and Z 
Housing

Aging 
Nlechanism 
General.  
M icrobiolog 
cally
.nfluenced, 
mitting, and 
ýrevice 
Porrosion

References NRC IN 82-43.  
NRC Reg. Guide 
1.52.

VII F2-4
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AUXILIARY SYSTEMS 
F.2 AUXILIARY AND RADWASTE VENTILATION SYSTEM 

Existing E 
"AýAin• Management Program (AMP) I \ , Evaluation and Technical Basis I E

.dc zdiIPrau..i d&ey u rouunc 
i~nspection by conducting system 
walkdowns to obtain early det on of 

significant degradation of ter 

components, such as fan 

housings. dam es, heat 
exchanger sing, and other items for 

evide of any corrosion. wear, or

I

(.1) scofaf program; The AMP should focus on 
the integrity of all ducts, fittings and equilpm -frames 

and housings in the ventilation system u to provide air 

to the auxiliary and radwaste area. (2) tive Actions: 

Periodic plant system walkdowns visual inspection 

should be undertaken to assure the corrosion is not 

occurring. (3) Parameters Moni red nspected The 

parameters inspected shoul clude evidence of material 

loss such as holes, pittin d rust buildup. The moisture 

level should be examin periodically at susceptible 

locations of compont- " ensure acceptable levels of 

moisture in the throughout the system. Additional 

parameters s b d include evidence of tearing of 

elastomerp exible collars, excessive w 

hardne of elastomn * an oon 
of bolts c oring equipment. (4) Detection Aging 

Effects: General corrosion. microbiologi y-influenced 

corrosion, crevice corrosion, and pittin corrosion may 

occur in sections of the duct exposed the warm and 

moist air particularly in areas su low spots in the 

duct. Degradation of duct and fi gs becomes evident by 

observation of pi.ttirg, rust, d radation of paint and other 

coatings. and the appear of small holes. Additional 
examination techniques ould be considered to detect 

effects of corrosion es cially in areas not easily detected 

from the walkdowns ) Monitoring and Trending: 

Certain areas not fly inspected due to poor access or 

other impedim ts, should be inspected by gaining access 

through-ay or other access doors. The results of 

inspectio should be used to determine the qu 

any fu inspections. (6 
ap erut, pitting, and bflp Of 

foreign material on the surfaces of the ducts ttns, and 
bolting should be reported and aluated. p ces of 

tearing excessive wear, or other distr of elastomer 

flexible collars and/or seals should be reported and 

evaluated. (7-9) Corrective Anrmation Process, 
and Administrative Canrrols: te corrective actions 

programs. QA procedures, sit eview and approval 
processes, and administra e controls are implemented 

in accordance with Appe B to 10 CFR Part 50 

requirements and will ontinue to be adequate for license 

renewaL (10) o MEperience. General corrosion.  
microbiologi uenced corrosion, crevice 

c siong corrosion may ccur in secton o 

the duct ed to the warm and moist air particularly in 

areas su low spots in the duct. In some cases. the 

humi level in the system far exceeded the level (70%) 

reco ended in Regulatory Guide 1.52 (See NRC

A

Further 
valuation 

.s, no 
eneric 
MP

C)
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V1i AUXILIARY SYSTEMS 
F2. AUXLIJARY AND RADWASTE AREA VENTILATION SYSTEM 

Structure and Region of Environ- Aging Aging 

Component Interest Material ment Effect echanism References 

i.3 uct Flexible Elastomer Warm, Hardening lastomer NRC IN 82-43.  

F2.1.4 Collars (Neoprene) Moist Air and Loss of egradation NRC Reg. Guide 

Between Ducts Strength rom 1.52.  

and Fans. eating and 

Seals in Radiation 

"j • " Dampers and 
Doors 

F2.1.3 Duct Flexible Elastomer Warm, Attrition Wear NRC IN 82-43.  

F2.1.4 Collars (eoprene) Moist Air NRC Reg. Guide 

Between Ducts 1.52.  

and Fans, 
Seals in 
Dampers and 
Doors 

F2.2. I Air Handler Heating! Copper/ Warm, Loss of General, NRC IN 82-43.  

Heating! Cooling Coils Nickel Moist Air Material Microbiolog NRC Reg. Guide 

Cooling cally- 1.52.  
Influenced, 
Pitting, and 
Crevice 
Corrosion 

F2.3.1 Piping Piping and Carbon Steel Hot or Cold Loss of General, NRC IN 82-43.  

Fittings Treated Material Microbiolog NRC Reg. Guide 

Water cally- 1.52.  
,nfluenced, 

tting. mnd 
Crevice 
Corrosion

VII F2-6



VII AUXILIARY SYSTEMS 
F.2 AUXILIARY AND RADWASTE AREA VENTILATION SYSTEM

n_ Management Program (AMP)

in addition, eral prope/*es of 
elastomers ch e over, e and with 

e xpo s u e to t e n t• c h a n e a n• d 

oxygen. Elastomers• Q"• na 

they age. making a•1 more difficult.  

lf aflowed to procdso o:fthe ..  
changes in the terial maresult In 

tearing of e tomer _flexible ollars.  

and/or .e• and in failure to •Ithe 

joint Utlg~'y. Therefore, a. time- .nited 
agin o the er 

lalsh e cd b e prormedfr te extndwt 

Same as for General. Microbioiogicaily

Influenced. Pitting, and Crevice 

Corrosion for Items P2.1.1 duct, fi'ttings, 
and access doors, and F2.1.2 equipment 

'names and housings.

inspection by conducting plant- 'e 
walkdowns to obtain early ecton of 

significant degradatio, system 
components for et nce of any 
corrosion or' er indications of 
degradat .6, This inspection should 
also ý26ude ultrasonic thickness

C t&sed oki(jf-

C/%~ X61v ravw

Evaluation and Technical Basis 

as for General Microbiologicaly-ilnftuenfc 
nCrevice Corrosion for Items F2.1.1 d 

fittings, access doors, and F2.1.2 equipment.  

and housin 
in addition, a c-limited aging analysis 
elastomer should b rformed for the ext dedj 

license renewal.

Same as jor .ienero", 
Pitting. and Crevice Corrosion for Items F2.1.1 duct, 

fittings, and access doors, and F2.1.2 equipmentframes 
and housings.

the inte g of L piping and fittings in the ventilation 
system used to provide air to the auxiliary and ra 

areas. (2) Preventive Actions: Periodic plant syst 

walkdowns and visual inspection should be und en to 

assure that the corrosion is not occurring. (3) P 

Monitored/ Inspected The parameters ins ed should 

provide for evidence of any corrosion or ther indications 

of degradation. (4) Detection of Aging ects: General 

corrosion, mlcroblologically-influ ced corrosion.  

crevice corrosion, and pitting co osion may occur in 

sections of the piping exposed the warm and moist air 

particularly in areas such ow spots in the piping.  

Therefore, inspection off resentative components and 

susceptible locations s uld be undertaken to provide 
additional assuranc that significant corrosion is not 

occurring. This tion should be visual, and 

ultrasonic thi jess measurement at susceptible 

locations sho d also be undertaken to assure that 

significant rrosion is not occurring. (5) Monitoring and 

Trend :The results of inspections should be used to 

dete e the frequency of any future inspections.  

(6) tance Criteria•' Any degradation found in visual

Setec~ ~a~e&kt 4 O 
CJr,0 Cot( Jk4ey (1w.QyuS PMJ edw

VII F2-7
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VII AUXILIARY SYSTEMS 
F2. AUXILIARY AND RADWASTE AREA VENTILATION SYSTEM 

Structure and Region of Environ- Aging 

Item Component Interest Material ment Effect 2Effec

eAgiRng 
'Ac chani~sm ýReferences
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VUi AUXILIARY SYSTEMS 
F.2 AUXILIARY AND RADWASTE AREA VENTILATION SYSTEM 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

in accordance with Appendix B to 10 CF at 50 
requirements and will continue to bj equate for license 
renewal. (1) OpCeortin enal corrosion.  

microbiologicafly-influence o•rrosion, crevice 
corrosion, and pitting CotsionL may occur in sections of 

Sthe piping exposed y e warm and moist air particularly 
in areas suh t spots in the piping. In some cases, the 
humidity l1¢a in the system r e ded the level (70%) 

recom ded in Regulatory Guide 1.52 (See NRC 
reea-(0 Oeaig/alcroin

DRAFT - 12/06/99VII F2-9



GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIF.2

Aux. Systems 
Auxiliary and 
Radwaste Area 
Ventilation

SI II VII rL1_= 

Through 9
ivLosL secuons nave tne statemem tNo generic Atvr in ine runner 
Evaluation column. Recommend these sections state 'Plant-specific 
aging management programlactivity' in the Existing Aging 
Management Program column and 'Plant-specific aging 
management program/activity required' in the Evaluation and 
Technical Basis column.

VII F2-4 Aux. Systems F2.3.1 VII F2-6 General Corrosion, Crevice Corrosion, Pitting; and MIC are listed 
Auxiliary and and 7 as Aging Mechanisms for the interior of Piping. The chemistry 
Radwaste Area program should be the applicable as existing AMP. Refer to AMA 
Ventilation titled 'Chemistry Program (Closed Cooling).' 

VII F2-5 Aux. Systems F2.1.3 and VII F2-6 For the Elastomer Degradation Aging Mechanism entries, the 
Auxiliary and F2.1.4 and 7 reference to 'performing a TLAA' is inappropriate.  
Radwaste Area BASIS: A TLAA is an existing calculation or analysis that meets 
Ventilation 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.

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 Heating/Coaling 

F3.2.1 Heating/Cooling Coils 

F3.3 Piping 

F3.3. 1 Piping and Fittings

DRAFr- 12/06/99VII F3-1
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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).  

VII F3-3 DRAFT - 12/06/99
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Aging
Aging Vlechanism

VII AUXILIARY SYSTEMS F3. PRIMARY CONTAINMAENT HEA'•TING AND VENTILATION SYSTEM 

Structure and Region of Environ- Aging 

Item Component Interest Material ment Effect 

F3. 1.1I Duct Duct Fittings, CS Warm, Loss of 

F3.1.2 and Access ýGalvanized Moist Air Material 

Doors. Dr Painted) 
SEquipment h3olts: Plated 

Frames and E 
Housing

References
NRC IN 82-43.  NRC Reg. Guide 
1.52.

)

VII F3-4
DRAFT- 12/06/99

Milcro
biologically 
-Influenced, 
Pittizl.g. and 
Crevice 
Corrosion

L_

;eneral, 
Micro
biologically 
-Influenced, 
PitUi•, 

and 

Crevice 
Corrosion
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tyx~ci SYSEM 
F3. PRIMARY CONTAINMENT HEATING AND VFENTILATION SYSTEM

Existing

inspection by conducting p -wide 
walkdowns to obtain w detection of 
significant degrad n of system 
components, s.as ducting, fan 
housings, per frames, heat 
exc h er housing. and other items for 

ence of any corrosion, wear, or 
UnrIA•n uuuI . ,f-degraimon.  

2/c~~

DRAFT - 12/06/99"I.IT F3-5

,,d

Further 
Evaluation and Technical Basis Evaluation 

W(S , =. ,-TheAMP.shou1 ocuson Yes. no 
the integrity of all ducts, fittings and equipment frame generic 
and housings in the ventilation system used to provi air AMP 
to the primary containment building area. (2) Pr tive 
Actions: Periodic plant system walkdowns and ual 
inspection should be undertaken to assure that e 
corrosion is not occurring. (3) Parameters M itored/ 
Inspecte& The parameters inspected shoul• include 
evidence of material loss such as holes, p* g and rust 
buildup. The moisture level should be ed 
periodically at susceptible locations components to 
ensure acceptable levels of moisturin the air throughout 
the system. Additional paramet should include 
evidence of tearing of elasto ric flexible collars, 
excessive wear and/or har ess of elastomeric seals on 
dampers, and loosenin bolts anchoring equipment.  
(4) Detection of ects: General corrosion, 
microbiologically- uenced corrosion, crevice 
corrosion, and g corrosion may occur in sections of 
the duct ed to the warm, moist air within the 
con t area, particularly in areas such as low spots 
in the ct. Degradation of duct and fittings becomes 
evi 
paint and other coatings, and the appearance of s 
holes. Additional examination techniques sho d be 
considered to detect effects of corrosion es in areas 
not easily detected from the walkdowns. (5) onitoring 
and Trending: Certain areas not easily ted due to 
poor access or other impediments, sho be inspected by 
gaining access through manway or o r access doors. The 
results of inspections should be to determine the 
frequency of any future inspectio . (6) Acceptance 
Criteria: Any appearance of ex lve rust pitting, and 
buildup of foreign material on e surfaces of the ducts.  
fittings. and bolting should reported and evaluated.  
Appearances of tearing, essive wear, or other distress of 
elastomer flexible collar d/or seals should also be 
reported and evaluated. (7-9) Corrective Actions, I 
Confrmaion , and Admninistz-aize Cantr-oLs. Site 
corrective actions p grams. QA procedures, site review 
and approval pr sses, and administrative controls are 
implemented in ccordance with Appendix B to 10 CFR 
Part 50 requir ents and will continue to be adequate for 
license ren N.0) Operating MrPerience: General 
corrosion, icrobiologically-influenced corrosion, 
crevice c osion. and pitting corrosion may occur in 
sectio f the duct exposed to the warm, moist air within 
the co tainment area, particularly in areas such as low 
spo the duct. In some cases, the humidity level (70%) 
in e system far exceeded the level recommended in 

ulatory Guide 1.52 NCIfim82-



VII AUXILIARY SYSTEMS S- vo~hz&v •nt-r AW1"ATMVl" T-VTINt AND VENTILATION SYSTEM

(

VII F2-6DRAFT - 12/06/99

Structure and Region of Environ- Aging Aging 

" Component Interest Material ment Effect echanism References 

F3.1.3 Duct Flexible Elastomer Warm, Hardening lastomer NRC IN 82-43.  

F3. 1.4 Collars Neoprene) Moist Air and Loss of egradation NRC Reg. Guide 
Between Ducts Strength rom 1.52.  
and Fans, eating and 
Seals In Rdialtion 
Dampers and 
Doors 

F3.1.3 Duct Flexible Elastomer 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 aeneral. NRC IN 82-43.  

Heating/ Cooling Coils Nickel Moist Air Material Micro- NRC Reg. Guide 

Cooling biologically 1.52.  
-Influenced, 
Pitting, 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 bologically 1.52.  

Influenced, 
Pitting, and 
Crevice 
Corrosion



VII AUXILIARY SYSTEMS 
F3. PRIMARY CONTAINMENT HEATING AND VENTILATION SYSTFM

Existing Further 
Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 
me as for General. Microbiologically- as for General. Microbiologically.Influenced. / 

n e Pitting. and Crevice P and Crevice Corrosion for Items F3.1.1 d 
Corros'sfjor Items 173.1. 1 duct. s, ftigand access doors and F3.1.2 eqwipme ames 
and acces acts and F3.1.2 eq and ho ings. In addition, a time limjte ing analysis 

frames and ings. In additi , (TLAAJ of e elastomer should be per! ed for the 
several properti of elastome change extended pe od of license renewal.  
over time and with ur 0o 
temperature changes d gen. I 
Elastomers generally 
age. making sealing re icult. If 
allowed to proceed, me of ciang 
in thematerial resultint of 
elastomer flexi collars, and/ seals.  and in failur o seal the Joint tig tly.  

Therefore, time-limited agn 

Same as for General. Microbiologically- Same as for GeneralY Microbiologically-rInluenced. Yes, no 
Influenced. Pitting, and Crevice Pitting, and Crevice Corrosion for Items F3.1.1 duct generic 
Corrosion for Items F3.1.1 duct. fittings. fittings, and access doors and F3.1.2 equipment frames AMP 
and access doors and F3.1.2 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 plan de 
walkdowns to obtain ear etection of 
significant degrada. o f system 
components for dence of any 
corrosion or er indications of 
degra n. This inspection should 
also dude ultrasonic thickness

the in 
systen 
.area.  
walkd 
assur 
Monit 
provid 
of deg 
corroS 
crevic 
sectior 
within 
low sp 
repres 
should signii 

should 
at sussu 

assu 
MD tj 
sb

tegrity of all piping and fittings in the ventila ge c 
n used to provide air to the primary con t 
(2) Preventive Actions: Periodic plant sytem 
owns and visual inspection should be dertaken to 
e that the corrosion is not )Parameters 
ored/l nspected: The p et pected should 
Ie for evidence of any corro n or other indications 
rdation. (4) Detection of g Effects: General 

sion, microbiologi -iuenced corrosion, 
e corrosion, and p" corrosion may occur in 
ns of the piping sed to the warm, moist air 
the con t area, particularly in areas such as 

ots in the ing. Therefore, inspection of 
entative mponents and susceptible locations 
d be u ertaken to provide additional assurance that 
cant Corrosion is not occurring. This inspection 
I ual, and ultrasonic thickness measurement 

tible locations should also be undertaken to 
that significant corrosion is not occurring. (5) 

•ring and Trending: The results of Inspections 
be used to determine the frequency of any future 

tions. (6) Acceptance Criteria: Any degradation 
ini V1155 .~~~o ndU ~.  

VII F3-7 R r-120

Vm , I

I
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VII AUXILIARY SYSTEMS 
F-3 PR1MARY CONTAINMENT HEATING AND VENTILATION SYSTEM

VII F3-8DRAFrT- 12/06/99

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect %echanisni References
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VII AUXILIARY SYSTEMS 
F3. PRIMARY CONTAINMENT HEATING AND VENTILATION SYSTEM 

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

• iLots page) 
be reported and evalua . - " Actins/ .  

Coqfirmation Process, and Admrinistrative Site 
corrective actions programs. QA procedure* site review 
and approval processes, and adminis e Controls are 
[implemented in accordance with Atz~ndi= to I10 CFR 

Part 50 requirements and will c tinue to be adequate for 
,license renewal. (I10),pec•;: General 
corrosion, microbiologic y-influenced corrosion, 
crevice corrosion, an Sitting corrosion may occur in 
sections of the pi xposed to the warm, moist air 
within the co: ent area, particularly in areas such as 
low spots ie piping. In some cases, the humidity level 
(70%) e system far exceeded the level recommended in 
Re tory Guide 1.52 (See NRC Information Notice IN 82-

)
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIF.3

Aux. Systems ESF 
Ventilation 
(Primary 
Containment Area)

VII Pr--4 
Through 9

Most sections have the statement 'No generic AMP' in the turuler 
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 
Technicail Rasis column.

VII F3-4 Aux. Systems ESF F3.3.1 VII F3-6 General Corrosion, Crevice Corrosion, Pitting, and MIC are listed 

Ventilation and 7 as Aging Mechanisms for the interior of Piping. The chemistry 

(Primary program should be the applicable as existing AMP. Refer to AMA 

Containment Area) titled 'Chemistry Program (Closed Cooling).' 

VII F3-5 Aux. Systems ESF F3.1.3 and VII F3-6 For the Elastomer Degradation Aging Mechanism entries, the 

Ventilation F3.1.4 and 7 reference to 'performing a TLAA' is inappropriate.  

(Primary BASIS: A TLAA is an existing calculation or analysis that meets 

Containment Area) 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.
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F4. Diesel Generator Building Ventilation System 

F4.1 Duct 

F4.1.1 Duct, Fittings, and Access Doors 

F4.1.2 Equipment Frames and Housing 

F4.1.3 Flexible Collars between Ducts and Fans 

F4.1.4 Seals in Dampers and Doors 

F4.2 Air Handler Heating/Cooling 

F4.2.1 Heating/Cooling Coils 

F4.3 Piping 

F4.3.1 Piping and Fittings

DRAFI - 12/06/99a 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 coolirg 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).
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VII AUXILIARY SYSTEMS 
F4. DIESEL GENERATOR BUILDING VENTILATION SYSTEM

Structure and 
rt~, .,nt

Duct

Region of 
I~terpior

Duct Fittings, 
and Access 
Doors.  
Equipment 
Frames and 
Housing

Material

::S 
Galvanized 
:r Painted] 
Bolts: Plated 
CS

Environ
ment

VVo I r ....ia

Moist Air

I I Agnces
Effect

Material

I _______ J ______ .1 _____ 1 _______ 5

iechanism

General,Gýeneral, Micro
biologically 
-Influenced.  
Pitting, and 
Crevice 
Corrosion

Refersences 
2-43.

NRC Reg. Guide 
1.52.
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VI LARY SYSTEMS 

F4. DIESEL GENERATOR BUILD VENTUATION SYSTEM

Evaluation and Technical Basis

inspection by conducting systeaf
walkdowns to obtain ea etection of 
significant degrada , of system 
components. su ductLng, fan 
housings. per frames, heat 

xchý r housing, and other items for 
ev ence of any corrosion, wear, or 

-- ""ro~'~ 'erdon.  

WM4
fta/h9 e~ melt+ci ~
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Further 
Evaluation

VII F4--5

thei-nt~egri-ty o-f al ducts, fittings and equipment 
and housings in the ventilation system used to p *de air 
to the diesel generator building area. (2) 
Actions: Periodic plant system walkdo d visual 
inspection should be undertaken to ass e that the 
corrosion is not occurring. (3) Par 'ters Monitored/ 
Inspected: The parameters ins ted should include 
evidence of material loss su as holes, pitting and rust 
buildup. The moisture I'I should be examined 
periodically at susc ble locations of components to 
ensure acceptabi evels of moisture in the air throughout 
the system. AKitional parameters should include 
evidence of ig of elastomeric flexible collars.  
excessi e or hardness of elastomeric seals on 
d and loosening of bolts anchoring equipment.  
(4) *lFection of Aging Effects: General corrosion.  

corrosion, and pitting corrosion may occur in c nsof 
the duct exposed to the warm and moist air ly in 
areas such as low spots in the duct. gDegrada n of dut 
an itns eoe vdent by observa., ' of pitting, 
rut erdto f pit and other c ;'tns. and the 

appearance of small holes. Addi' nal examination 
techniques should be consider to detect effects of 
corrosion especially In are ot easily detected from the 
walkdowns. (5) Monito • and Trending: Certain areas 
not easily inspected e to poor access or other 
impediments, sh d be inspected by gaining access 
through man y or other access doors. The results of 
inspectlo hould be used to determine the frequency of 
any fu e inspections. (6) Acceptance Criteria: Any 
apive rusc of 
fo on me surfaces of the ducts, fittings d 
bolting should be reported and evaluated. Ap ces of 
tearing, excessive wear, or other distress of tomer 
flexible collars and/or seals should also repoqed and 
evaluated. (7-9) Corrective Actions, f ation 
Process, and Administrative is: Site corrective 
actions programs, QA procedu. site review and approval 
processes, and administra controls are implemented 
in accordance with App B to 10 CFR Part 50 
requirements and ontinue to be adequate for license 
renewal. (10) g Experience General corrosion.  
microbiologic -influenced corrosion, crevice 
corrosion, pitting corrosion may occur in sections of 
the duct sed to the warm and moist air particularly in 
areas s as low spots in the duct. In some cases, the 
humi level in the system far exceeded the level (70%) 
rec ended in Regulatory Guide 1.52 (See NRC 
I "='o Ntc-i82-43).

res, no 
generic 
AMP
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AUXILIARY SYSTEMS •- rwcE'T €'-N•'' A"Tfl RTTTT.nrtT. VFJTflATION SYSTEM

Structure and Region of Environ- Aging Aging 

Component Interest Material ment Effect ý4echanism References 

F .1.3 uct Flexible Elastomer Warm, Hardening Elastomer NRC IN 82-43.  

F4.1.4 Collars (eoprene) Moist Air and Loss of Degradation NRC Reg. Guide 

Between Ducts Strength From 1.52.  

Sand Fans, eating and 

Seals in Radiation 
Dampers and 
Doors 

F4.1.3 Duct Flexible Elastomer Warm, Attrition Wear NRC IN 82-43.  

F4.1.4 Collars (eoprene) 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 General. NRC IN 82-43.  

Heating/ Cooling Coils Nickel Moist Air Material Micro- NRC Reg. Guide 

Cooling biologically 1.52.  
-Influenced, 
Pitting, and 
Crevice 
Eorrosion

F4.3.1 Piping Piping and 
Fittings

Carbon Steel Hlot or tCOla 
Treated 
Water

Material AViicro
Diologically 
-Influenced, 
Pitting, and 
Crevice 
Corrosion

______ J_____ I _____ i ______ L _____

NRC Reg. Guide 
1.52.
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VII AUXILIARY SYSTEMS 
F4. DIESEL GENERATOR BUILDING VENTILATION SYSTEM

Existing
(AMP)

g of etomer flexible cd'lars.  
r ses. and in failure to % the 
tigftly. Therefore, a time-li 4te 

rnlysis (TLAA) of the elastoi• 
I be performed for the extended 
of license renewal.

Same as for General Microbiologicalty
Influenced. Pitting. and Crevice 
Corrosion for Items F4. 1. 1 duct. fittings.  
and access doors and F4.1.2 equipment 
frames and housings.

egradati9r-tf system 
forAsdence of any 
-dther indications of 
This inspection should 
ultrasonic thickness 
t at 9"eerzpbkh1Q lci013&

Evaluation and Technical Basis
as for General, Microbiologically-Injhuenc 

g, and Crevice Corrosion for Items F4.1.1 d 
and access doors and F4.1.2 equipment 

oýZs. 1111
time-limited aging a 
N4 be performed for

%axrne as jor Lenera mLcrooLoLogzcauly-jnjLuencea, 
Pitting. and Crevice Corrosion for Items F4. 1.1 duct, 
fittings, and access doors and F4. 1.2 equipment frames 
and housings.

the integrity of all piping and fittings in the ventilatio 
system used to provide air to the diesel generator b ding 
areas. (2) Preventive Actions: Periodic plant em 
walkdowns and visual inspection should be dertaken to 
assure that the corrosion is not occurring. Parameters 
Monitored/Inspected: The parameters pected should 
provide for evidence of any corrosi or other indications 
of degradation. (4) Detection of --- Effects: Genera] 
corrosion, microbiologically- uenced corrosion, 
crevice corrosion, and pi corrosion may occur in 
sections of the piping sed to the warm and moist air 
particularly in areas ch as low spots In the piping.  
Therefore, inspe of representative components and 
susceptible loca. ns should be undertaken to provide 
additional as ce that significant corrosion is not 
occurring. inspection should be visual, and 
ultrasonir hlckness measurement at susceptible 
locatio should also be undertaken to assure that 
signift t corrosion is not occurring. (5) Monitoring and 

. :The results of inspections should be used to 
de• e the frequency of any future inspections.

visual

d44 'VWya~r1 -4 / {v~c/6K
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AUXILIARY SYSTEMS 
F4 DIfESEL GENERATOR BUILDING VENTILATION SYSTEM

DRAFT - 12/06/99

VUI

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

{lnanwud jfrom prevLouZs paye) 
inspection and UT measurement should be reported and 

evaluated. (7-9) Corrective Actions, Co nnatio.  
and Administfrative Controls: Site correc/actlons 
programs, QA procedures, site review approval 
processes, and administrative co are implemented 

in accordance with Appendix B 10 CFR Part 50 
requirements and will con e to be adequate for license 
renewal. ( 0) : General corrosion, 
microbiologicaly- enced corrosion, crevice 
corrosion. and g corrosion may occur in sections of 
the piping d to the warm and moist air particularly 
in areas as low spots in the piping. In some cases, the 

hh ty level in the system far exceeded the level (70%) 

ommended in ulato Guide 1.52 (See NRC 
orma on Notice IN q2-43).
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIF.4

Aux. •ystems u~icsct 
Generator Building 
Ventilation

All1 VII r4-4 

Through 9
IVIost secuons nave tUe statement iNo generic lg-vir in Ine rIunner 
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.

VII F4-4 Aux. Systems Diesel F4.3.1 VII F4-6 General Corrosion, Crevice Corrosion, Pitting, and MIC are listed 
Generator Building and 7 as Aging Mechanisms for the interior of Piping. The chemistry 
Ventilation program should be the applicable as existing aging management 

program.  
VII F4-5 Aux. Systems Diesel F4.1.3 and VII F4-6 For the Elastomer Degradation Aging Mechanism entries, the 

Generator Building F4.1.4 and 7 reference to 'performing a TLAA' is inappropriate.  
Ventilation 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.

Page 1 of 1
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G. Fire Protection 

G. I Intake Structure 

G. 1.1 Fire Barrier Penetration Seals 

G. 1.2 Fire Barrier Walls, Ceiling, and Floors 

G.1.3 Fire Rated Doors 

G.2 Turbine Building 

G.2.1 Fire Barrier Penetration Seals 

G.2.2 Fire Barrier Walls, Ceiling, and Floors 

G.2.3 Fire Rated Doors 

G.3 Auxiliary Building 

G.3. 1 Fire Barrier Penetration Seals 

G.3.2 Fire Barrier Walls, Ceiling, and Floors 

G.3.3 Fire Rated Doors 

G.4 Diesel Generator Building 

G.4.1 Fire Barrier Penetration Seals 

G.4.2 Fire Barrier Walls, Ceiling, and Floors 

G.4.3 Fire Rated Doors 

G.5 Primary Containment 

G.5.1 Fire Barrier Walls, Ceiling, and Floors 

G-5.2 e Rated Doors 

G. 6 R4igh Th ur:---- Ser'.i Syat eM. w~~ 'Jk-r 8Qst-d r-1 (e pf fSJCtV1 

G.6.1 Piping and Fittings 

G.6.2 Filter, Fire Hydrants. Mulsifier, Pump Casing, Sprinkler, Strainer, 
and Valve Bodies 

G.7 Reactor Coolant Pump Oil Collect System

DRAFTY- 12/06/99VIl G- 1



G.7.1 

G.7.2 

G.8 Diesel 

G.8.1

DRAFT - 12/jk/99

Tank 

Piping, Tubing, Valve Bodies 

Fire System 

Diesel-Driven Fire Pump and Fuel Supply Line

VII G-2



Q 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 Cla~s 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 I structures 

and component supports (Chapter III), closed cycle cooling water system (Table VII C2) and 

the Diesel Fuel Oil System (Table VII HI).

DRA.r - 12/06/99VII G-3
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VII AUXILIARY SYSTEMS C. __ PROTECTION_ 

Structureand- ---nCegion of Environ- Aging Aging 

Item Component Interest Material ment Effect Wechanism Referns 

.1.1 Intake Fire Barrier Sealant Indoors: Increased Weathering 10 CFR Part 50, 

Structure Penetration Air Hardness and Appendix R.  

Seals Outdoors: Shrinkage 

(for Piping, Sun, 
Electrical Weather.  
Conduit, Humidity.  

Cable Tray. and 
Heating, M 

Ventilation, 

Air Condition.  

Expansion 
Joint) " 

G.1.2 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 ment Environ- Spalling Aggressive 
ments Chemical 

Attack, and 
Reaction 
with 
Aggregates



5151111 EMS 
a ýC FMfE PROTECTON ci'~.1*

Existing
Evaluation and Technical Basis

rw,".IK afl rem,-kfl .- S
0 ~ ' I ~4

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.

______________ S -

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 

renewal

(1) Scope of Program: The program is focusen 
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

DRAFT - 12/06/99VII G-5

I
EvaluaT on

I,---

No

(2) 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 fire 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 
Monitored/Tnspected- 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 ofAging •ftects: 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, 
Covfiriation 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 

art 50 requirements and will continue to be adequate for 
li renewal. (10) Operating Exeperience Operating 

nce with this AMP has shown that failure of 

penetra e I Is cant.
!No

Yes 
TLAA.



Fire Barrier 
Walls. Ceiling, 
and Floors

Intake IFire Rated 

Structure Doors

Concrete and 
Reinforce
ment 

Steel

Environ- Aging 
ment Effect

Indoor and 
Outdoor 
Environ
ments 
Indoor and 
Outdoor 
Environ
ments

Loss of 
Material 

Loss of 
;Material

VUI AUXILIARY SYSTEMS 
G. F•RE PROTECTION 

Structure and Region of 

Item Component Interest Material

Aging 
dechanism 

Corrosion 
of 
Embedded 
Steel 
Wear

VII 0-6
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References 

10 CFR Part 50, 
Appendix R.  

10 CFR Part 50, 
Appendix R_

Intake 
Structure

G.1.2 

1.I.3

I



VII AUXILIARY SYSTEMS 
G. FIRE PROTECTION 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(continued from previous page) 

freeze-thaw, chemical attack, and reaction with 

aggregates. (4) Detection of Aging FLffects: Visual 
inspection is an effective method to provide timely 

detection of concrete cracking, spalling. and foss 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 there is a loss of the 

intended function. (6) Acceptance Criteria: No visual 

indications of concrete cracking, spalling and loss of 

material. (7-9) Corrective Actions, Confrmation Process, 

and Adminilstrative 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 £xperienc No signficant 
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 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, cediing, and ftoors.  

As part of the plant fire protection (1) Scope of Program: The AMP utilizes visual inspection N o 

program mandated by 10 CFR Part 50, to examine all the fire rated doors (automatic or manual) 

the fire door inspection program that perform fire barrier function. (2) Preventive Actions: 

requires periodic visual inspection and The fire rated doors provide fire barriers to confine or 

function test of fire rated doors to retard a fire from spreading by protecting the safety

maintain their intended functions. related systems and components from heat and smoke 

Corrective actions are initiated as exposure. Periodic inspection is conducted. Repair or 

necessary. replacement is carried out for the degraded doors.  

(3) Parameters MonitorndifLspected: 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. (5) 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 function. (6) Acceptance Citeria

No visual indications of missing part. holes, and wear. No 

deficiencies in the functional test. (7-9) Corrective 
Actions, Conftrmation Process, and Administrative 

Controls: Site corrective actions program, QA procedures, 

site review and approval process, and

DRAII - 12/06/99VII G-7



VII AUXILIARY SYSTEMS 
G. FIRE PROTECTION 

Structure and Region of 

Item Component Interest

G.2.1

G.2.2

Turbine 
Building 

Turbine 
Building

G.2.2 J Turbine

G.T2.3 

0.3.1 

1

G.3.2

Building

Turbine 
Building 

wuxiliary 
Building 

Auxiliary 
Building

Fire Bar 
Penetration 
Seals 
(for Piping.  
Electrical 
Conduit, 
Cable Tray.  
Heating, 
Ventilation, 
Air Condition, 
and 
Expansioj--

Fire Barrier 
Walls, Ceiling, 
and Floors 

Fire Barrier 
Walls, Ceiling, 
and Floors 

Fire Rated 
Doors

Fire Banr-icr 
Pene eation 
Seals 
(for Piping, 
Electrical 
Conduit, 
Cable Tray.  
Heating, 
Ventilation, 
Air Condition.  
and 

ansion 
Jo

Fire Barrier 
Walls, Ceiling.  
and Floors

Material

:;oncrete and 
Reinforce
ment 

oncrete and 
Reinforce
nent 

Reel

_I S�a1ant

..-. - _

o~ncrete and 
Ieinforce

rent

Environ
ment

Indoors: 
Air 
Outdoors: 
Sun, 
Weather.  
Humidity.  
and 
Moisture

Indoor and 
Outdoor 
Environ
ments 

Indoor and 
Outdoor 
Environ
ments 

Indoor and 
Outdoor 
Environ
ments

3 I�creased�-
Air 
Outdoors: 
Sun, 
Weather, 
Humidity, 
and 
Moisture

Aging 
Effect 

Increased 
Hardness an, 
Shrinkage 

Concrete 
Cracking anc 
Spalling 

Loss of 
Material 

Loss of 
Material

•ncreased-"-' Hardness and 
Shrinkage

1ndVSr and Outdoor 
Environ
ments

Aging 
Mechanism 

Weathe 

Freeze
Thaw, 
Aggressive 
Chemical 
Attack. and 
Reaction 
with 
Aggregates 
Corrosion 
of 
Embedded 
Steel 
Wear

ITT-

/14O- '4

Concrete FreezeCracking and Thaw.  
Spalling Aggressive 

Chemical 
Attack. and 
Reaction 
with 
Aggregates

)

References 

l 0C F 
ppendix R.  

10 CFR Part 50, 
Appendix R.  

10 CFR Part 50, 
Appendix R.  

10 CFR Part 50, 
Appendix RL

1p CFRpdax Appendix R.

Lu I,�rz� Z-d.IL

Appendix R.
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VII AUXILIARY SYSTEMS 
G. FIRE PROTECTION 

Existing Further 

Aging Management Program (AMP) Evaluation and Technical Basis Evaluation 

(Continued from previous page) 

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: Fire doors have experienced wearof the hinges 
and handles. Operating experience with this AMP has ~shown-that degradation of ýýr~ignificant.  

Same as the effects of Wea "gam as the e azheenng of item G-.r--'e barrier Yes 

Item G. 1. 1 fire barrier penetration seals penetration seals for piping. electrical conduit, cable tray, TLAA 

for piping, electrical conduitR cable tray, heatin witAgaton e air condition. and expansion joint.  

heating. vensf Latio. air condirioni anda fo 
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 ftre barrier walls, 

Aggregates of Item G. 1 .2 fire barrier ceiling, and floors.  

walls, ceiling, and floors.  

Same asfor Freeze-thaow, Aggressive Same asfor 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_ftre barrier ceiling. and floors.  

walls. ceiling, and flor 

Same as for Wear of Item G.1.3 fire Same as for Wear of Item G. 1.3fire barrier doors. No 
barrier doors.  

Sarhe~ ~ ~ asteefetf Same as the effects of W&-e •i of Item G.1. 1 J~et,•,wnr- 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.01.2 fire barrier walls, 
iAggregates of Item G. 1.2 f're barrier ceiling, and floors.  

walls, ceilti. and Jioors.
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vin ALUXARY SYSTEMS 
G. FIRE PROTECTION

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

ments Steel 

G.3.3 Auxiliary Fire Rated Steel Indoor and Loss of Wear 10 CFR Part 50, 
Building Doors Outdoor Material Appendix R.  

G.4.1 Diesel Fire er e t Indoors: Increased Weathering i, 
Generator Penetration Air Hardness and Appendix R.  
Building Seals Outdoors: Shrinkage 

S(for Piping, Sun.  
Electrical Weather, 

Conduit, Humidity, 

Cable Tray, and 
Heating, Mitr 
Ventilation.  
Air Condition. rz 
and 
Expansion 
SJoint) 

G.4.2 Diesel Fire 8 Concrete •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 

G.4.2 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 

G.4.3 Diesel Fire Rated Steel Indoor and Loss of Wear 10 CFR Part 50, 

Generator Doors Outdoor Material Appendix R.  

Building Environ
ments 

G.5.1 Primary Fire Barrier Concrete and Indoor Concrete Aggressive 10 CFR Part 50, 

Containment Walls, Ceiling, Reinforce- Cracking and Chemical Appendix R.  
and Floors ment Spalling Attack, and 

Reaction 
with 
Aggregates 

G.5.1 Primary Fire Barrier Doncrete and Indoor Loss of Corrosion 10 CFR Part 50.  
Containment Walls, Ceiling, Reinforce- Material of Appendix R.  

and Floors nent Embedded 
Steel 

0.5.2 Primary Fire Rated Steel Indoor Loss of Wear 10 CFR Part 50, 

Containment Doors Material Appendix R.
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VII AUXILIARY SYSTEMS

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

Same as for Freeze-thaw. Aggressive Same asfor Freeze-thaw, Aggressive Chemical Attack. and No 

Chemical Attack. and Reaction with Reaction with Aggregates of Item G. 1.2 fire barrier uxwLs, 

Aggregates of Item G.1 .2 fire barrier ceiling, and floors.  

wal•s• ceiling, and floors. .
Same as for Wear of Item G. 1.3fire 
barrier doors.

Same as for Wear oJ Item (i.1.3ft Jre barrner aoors.

Same as the effects of Weathering of Item G. 1.1 fire barrier 
penetration seals for piping. electrical conduit, cable tray, 
heating, ventlation, air condition. and expansion joint.

Yes
YesT TLAA

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 wails, 

Aggregates of Item G.1.2 fire barrier ceiling, and floors.  
wails, 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.  

w~ails, ceiling. a~nd floors.  
Same as for Wear of Item G.1.3 fire Same asfor 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 barnier walls, 

Aggregates of Item G. 1.2 fire barrier ceiling, and floors.  
walls, ceiling, and floors.  

Same as for Freeze-thw., 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.  

wcails, ceiling, and floors.________________________ 

Same as for Wear of Item G. 1.3fire Same as for Wear of Item G. 1.3.fire barrier doors. No 

barrier doors. I
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VII AUXILIARY SYSTEMS 
Ga FIRE PROTECTION 

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

G.6.1 eh Piping and ýarbon Steel Raw Water Loss of General, IN 94-03.  
Fittings 'CS). Material Microbiolo 

Sz East Iron. gically
ind Induced, 
Stainless Pitting, and 
Steel (SS) Crevice 

Corrosion 

G.6.1 Hiig*-Paze P ing and CS, Raw Water Loss of Galvanic IN 94-03.  
Se"•-*e Waft Fi igs Cst Iron. SS Material Corrosion 
Sy"sm.

eW~
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VII AUXILIARY SYSTEMS 
G. FIRE PROTECTION

Existing 
Aging Management Program (AMP)

ultrasonic testing is condu every 5 
to 10 years at the most s ptible 
locations, e.g., sta t or low flow 
areas, to whether loss of 
material du corrosion has occurred.  
Repair replacement is initiated if loss 
of terlal exceeds the acceptance 

"fr/- 6 A~~-•~/'i

.4
Evaluation and Technical Basis

-l

managing loss of material due to galvanic c ion on 
the carbon steel component contac ip.9 the stainless 
steel component. (2) Prevenqp< -ins: Volumetric test, 
such as ultrasonic tea ,hould be used to determine 
whether signif loss of material due to galvanic 
cor-os s occurred. Repair and replacement should be

�4; �;r� 1:Z A

DRAFT- 12/06/99
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Yes, 

A

V11 G-13

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 fdr th 
evidence of loss of material due to corrosion. Re and 
replacement of the component is initiated as n essary.  
(3) Parameters Monitored4nspected. Loss of terlal 
would reduce component wall thickness. Th parameter 
monitored in the AMP is the reduction of thickness at 
the most susceptible locations such as sta t or low 
fluid flow region. (4) Detection of Aging ects.  
Ultrasonic thickness measurement is effective method 
to ensure that the effects of corrosion ve not occurred 
and the component intended functi is maintained.  
(5) 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 dic e the frequency of future 
inspection. (6) Acceptance ,*a:. The measured wall 
thickness should exceed e minimum required wall 
thickness at all inspec n locations. (7-9) Corrective 
Actions, Confirmatio Process, and Administrative 
Controls: Site corre *ve actions program, QA procedures.  
site review and a roval process, and administrative 
controls are im. ented in accordance with Appendix B 
to 10 CFR P 0 requirements and will continue to be 
adequate for ense renewal. (10) Operating Experience: 
No sign ict corrosion-related problem is reported for 
the high ure service water system. Inspection of the 
componnts with 20 years of service has shown minimal 
or no ss of material at all of the sensitive locations. No 
re or replacements have been initiated based on the 
ins ction results. NRC performed service water system 

tional performance inspection and the results are 
-d nf on Notice 94-Q.

j
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VII AUXILIARY SYSTEMS 
n 1R PROTECTION

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

G.6.1 High Pressure Piping and CS, Raw Water Buildup of Biofouling IN 94-03.  
Service Water Fittings Cast Ironm SS Deposit 
System

DRAFT- 12/!Ck/99
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VII AUXILIARY SYSTEMS 
G6 FIRE PROTECTION

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

low flow areas) to examine whe r loss Monitored/Inspected The AMP should utilize volumetri 
of material due to galvanic sion examination such as ultrasonic testing to detect redu on 
has occurred. An en ring analysis of wall thickness at the worst locations such as n 
should be condu if unacceptable loss steel-stainless steel coupling located at stagndnt low 
of material to galvanic corrosion is fluid flow regions or the lower portion of the tem.  
fou~nd. rrectve actions should be (4) Detection of Aging Effects: Ultrasonic t is an 

effective method to detect loss of mate i o ensure that 
the intended function of the compone is maintained.  
(5) Monitoring and Trending: One 'e inspection should 
be conducted before the license rewal application. If 
loss of material due to galvani orrosion is detected, the 
results of inspection and co onent analysis should be 
used to dictate the frequey of future inspection.  
(6) Acceptance Criteri No unacceptable indication of loss 

of material due to gaanic corrosion. (7-9) Corrective 

ste review an approval process, and adlinistrative 

controls are t'plemented in accordance with Appendix B rto 10 CFR i50p requirements and will continue to be 

Sadequa te r license renewal. (10) Operating Experien: 

o•si cng pole u •to loss of m~aterial by galvanic 
corro-- an has been reported for the high-pressure service 
wate 'system. NRC performed a service water system 
o tional performance inspection and the results are 

Periodic system performance test and (1) Scope of Program.- The program focuses on managing No 
flush test are conducted to ensure no buildup of deposit in the component due to fouling by raw 
fouling has occurred in the system, water. (2) Preventive Actions: Periodic full flow flush test 
Corrective actions such as cleaning are and system performance test prevent buildup of deposit in 
initiated if necessary, the component (3) Parameters Monitored/lnspected: The 

AMP monitors the performance by full flow and system 
performance tests. If fouling occurs in the system, it would 

degrade the system performance. (4) Detection of Aging 

Afects: Periodic system performance test and flush test 
are effective methods to ensure that the effects of foulmng 
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 tending 
data. (6)Acceptance Criteriar No indications of buildup of 

deposit in the component. (7-9) Corrective Actions, 

Conifi-natin 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 sprinder 

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. bidpo____i

AL VII G-15 DRAFT'.- 12/06/99



VII AUXILIARY SYSTEMS 
G6 FIRE PROTECTION 

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Mechanism References 

G.6.2 High Pressure Filter, Fire DS, Raw Water Loss of General, IN 94-03.  

Service Water Hydrant, East Iron, Material Microbiolo 

System Mulsifyer. Bronze. gically
Pump Casing. 3opper. Induced, 
Sprinkler. 5S Pitting, and 

Strainer, and Crevice 
Valve Bodies Corrosion 

G.6.2 High Pressure Filter, Fire :S Raw Water Loss of Galvanic IN 94-03.  

Service Water Hydrant. East Iron Material Corrosion 
System Mulslfyer, 

Pump Casing,.  
Sprinkler, 
Strainer, and 
Valve Bodies 

G.6.2 High Pressure Filter. Fire CS, Raw Water Buildup of Biofouling IN 94-03.  
Service Water Hydrant, Cast Iron, Deposit 
System Mulsifyer, Bronze, SS 

Pump Casing, 
Sprinkler, 
Strainer, and 
Valve Bodies 

G.7. 1 Reactor Tank CS Lubricating Loss of General, 10 CFR Part 50, 

Coolant Pump Oil Material Galvanic, Appendix R.  

Oil Collect Pitting, and IN 94-58.  

System Crevice 
Corrosion 

G.7.2 Reactor Piping. Piping and Lubricating Loss of General, 10 CFR Part 50, 

Coolant Pump Tubing, Valve Valve Bodies: Oil Material Galvanic, Appendix R.  

Oil Collect Bodies C: Tubing: Pitting, and 

System _opper, Crevice 
rass Corrosion
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VII AUXILIARY SYSTEMS 
G6 FIRE PROTECTION 

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

Same as the effect of GeneraL Same as the effect of General. Microbiologically-IrLduced. N o 
Microbiotogicaily-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 Jittings.  
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 Item 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 should 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./nspected. 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 occur 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, Confnation 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. ( 0) 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 I inch 
diameter PVC coupling in the pump oil lube system caused 
oil 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 
reactor coolant pump oil collect tank. tank, AMP
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Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect %lechanism References 

-G.8.1 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 AUXILIARY SYSTEMS 
Ga FIRE PROTECTION 

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

As part of the plant fire protection (1) Scope of Program: The program is focused on No 
program required by 10 CFR Part 50, managing the effects of general corrosion on the intended 
Appendix R. the diesel-driven fire pump function of the diesel fire pump. (2) Preventive Actions: 
is periodically tested to ensure that the Periodic testing, such as flow and discharge test.  
fire pump can perform the intended sequential starting capability test, and contioller 
function. Corrective actions are function test are performed on diesel fire pump to ensure 
initiated as necessary. 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 oil 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. Periodic tests provide data for 
trending. (6) Acceptance Criteria: No corrosion is allowed 
in the fuel supply line. (7-9) Corrective Actions, 
Coqfrmation 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 corrosion
related problem has been reported for the component.
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GALL REPORT-MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIG

Table of 
Contents

VIIG-I 
VII G-12

Change title of Subsection VIIG.6 to "Water Based Fire Protection 
System" 
BASIS: The reference to High Pressure Service Water system in 
the tables, Table of Contents, and description page should be 
deleted. The High Pressure Service Water System is not necessarily 
a Fire Protection system.

VII G-2 Fire Protection G. 1.1 VII G-4 Fire Barrier Seals are not Time Limited Aging Analyses.  
BASIS: Penetration seals do not meet the criteria of a TLAA, 
specifically the criterion that sates "Involve time-limited 
assumptions defined by the current operating term, for example, 40 
years.  

VII G-3 Fire Protection G.6.1 VII G-12 Item G.6.1 has the statement 'No generic AMP' in the Further 
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 
Technical Basis column.  

VII G-4 Fire Protection G.6.1 for loss VIIG-13 The volumetric exam discussed on page VII G-13 in the Existing 
of material Aging Management Program column is not relevant to the 
aging effect referenced program.  

BASIS: This appears to be a discussion of Flow Accelerated 
Corrosion aging management. Replace existing text with "Fire 
Water System Program" Also, replace the "Evaluation and 
Technical Basis" information with "See Chapter XI for an 
evaluation of Fire Water System Aging Management Activities."

Page I of I



HI. DieselFuel Oil System 

HI.l1 Piping 

H1.1.1 Abo 

H1. 1.2 Und 

H 1.2 Valves 

H1.2.1 Bod 

H1.2.2 Clo, 

H1.3 Pump 

H1.3.1 Cas 

H 1.3.2 Clo, 

H1.4 Tank 

H1.4.1 Tan 

H1.4.2 Tan 

H1.4.3 Cat

veground Pipe and Fittings 

Ierground Pipe and Fittings 

y and Bonnet 

sure Bolting 

ing 

sure Bolting 

k Interral Surfaces 

Lk External Surfaces 

dlking and Sealant

DRAFT - 12/06/99VII H1-1



DRAFT- 12/06/99 VII H-I-.



Hi. Diesel Fuel Ol 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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VII AUXILIARY SYSTEMS 
H1. DIESEL FUEL OIL SYSTEM 

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect Aechanism References 

H1.1.1 Piping Aboveground Carbon Steel Sun, Loss of .eneral Operating 

Piping and Weather, Material i:.on, Experience 

Fittings Humidity 3eig L 98-04 
and 
Moisture 

H 1.1.1 Piping Aboveground Carbon Steel Sun, Local Loss of Pitting Operating 

Piping and Weather, Material Corrosion Experience 

Fittings Humidity ad Crevice GL 98-04 
and Corrosion.  
Moisture Coating.  

Degradation 

H 1. 1.2 Piping Underground Carbon Steel Soil Loss of :;eneral Plant Technical 

Piping and Material Iorrosion, Specifications.  

Fittings :;alvanic 
2orrosion 
ind Micro
iologicaily 
Influenced 
orrosion

)
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VII AT

/combination of plant sys m 
walkdowns and mainte #ace 
procedures. The plant 9stem 
walkdown guidelines hould require 
visual inspection for dd lpi-Wa67 

.befo~re. d ........... • &ndafer- • 

and reporting the walkdown results.  
When egradation is found, the 
plant mainte ce procedures fer-pairit 

and the QA 
procedures, should require a review and 
evaluatio of the walkdown findings.  
Correctiv actions should be initiated as 
nece

Evaluation and Techn al Basis

(1) Scope of Program: The program s0ould focus on 
managing the effects of general corrolion on the intended 
function of the component. Plant wa downs should 
cover entire surface of the component. 2) Preventive 
Actions: Paint or coating should preve t or mitigate 

corrosion by protecting the external su aces of the 

component from environmental expos e. (3) Parameters 
Monitored/Inspected: The AMP shoul utilize plant 

system walkdowns to monitor egradationrwlieh
ccnlt.1a1ný r, etl,,,• 1! U p .1-, ( J! a "o" 

materM' (4) Detection of Aging Lffects: 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 

[ U egradation should be reported and should require 

er evaluation. (7-9) Corrective Actions, 

Corfirmation Process, and Administrative Contro/Ls Site 

corrective actions program, QA 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 ense renewal. (10) Operating Ekperience: Coating 
degra tion, such as flaking and peeling, has occurr 

the safety and structures 
Information Notice 98-

r *----

Evalrua\elon
1Les.
no generic 
AMP

Same as for General Corrosion of Item Same as for General Corrosion of ltem HI..I Yes, 

H1.1.1 Aboveground piping and fittings. Aboveground piping and fittings. no generic 
AMP 

The external surfaces of the diesel fuel (1) Scope of Program: The program relies on preventive Yes, 

oil underground piping and fittings are measures such as coating, wrapping, and cathodic Elements 3 

protected, per standard industry protection, for managing the effects of corrosion on the thru 6 

practice, with external coating and intended function of underground piping for diesel fuel oil should be 

wrapping and a cathodic protection system. (2) Preventive Actions: Per industry practice, further 

system. Other suitable means may be underground piping is coated with protective coating, such evaluated 

used to monitor the condition of as tar or synthetic coating. and is wrapped with protective 

underground piping. 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/inspectedi If methods other 
than coating and cathodic protection are used, these 
methods must be described. The effectiveness of the 
coatings

DRAFT- 12/06/99VII H1-5
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VII AUXILIARY SYSTEMS 
Hi. DI-SEL FUEL OIL SYSTEM 

Structure and Region of 

Item Component Interest Material

HI.i.2 Piping

H 1.1.2 1Piping

Underground 
Piping and 
Fittings

Environ
ment

Aging 
Effect

carbon Steel Soil Local Loss o 
Material

Underground Con Steel 
Piping and

Aging 
Aechanism 

•f itting 
orrosion 

d Crevic 
orrosion

Soil evrroio icr 

Infl

toogicall 

rosion

References 

Plant Technical 
Specifications.  

e 

Plant Technical 

ecffications.

VII H1-6
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VII AUXILIARY SYSTEMS 
H1. DIESEL FUEL OIL SYSTEM

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

Same as for General. Galvanic Same as for General Galvanic corrosion., and Yes, 
corrosion, and Microbiologically- Microbiologicafly-Injfuenced Corrosion of Item HI.I.2 Elements 3 
Influenced Corrosion of Item H1. 1.2 Underground Piping and Fittings. thru 6 
Underground Piping and Fittings. should be 

further 
evaluated 

as for General. Galvanic Same as for General Galvanic corrosion, and Ye 
osion, Microbiologically- Microbiologicatly-Iniuenced Cor n of Item HI. Elements 3 

In noie Co Piion of Ite~m . Underg Pp and s.  
KUnde he'und Pip -4 e s. should be 

further 
evaluated

DRAFT - 12/06/99VII H1-7

(continued from previous page) 
and cathodic protection system, per standard industry 
practice, is measured by measuring coating conductance, 
by pipe-to-soit potential surveys, by conductin bell hole 
examinations to visual examine the condition of the 

requires periodic monitoring and maintenance to ensure 
that it is functioning properly. Uh. AMP 9zha kLja.ede

tesin midor ping am t~f'e bra ppnd tO F86USH 

edgutkaef inefaged Als a manitzrlng maizL.~±erat 
pro6g m .... ri. 9- ""1..... - that GUboic 
• .t~Lr u e• (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.  
SL, tng.o " o,-'e ^ p.- . ,nr ronfirmnn gthat 
t... paint enr nn€ting ..... i:M . ý.4C.... ;. .:ti- -tzl 

pipe.hm not ee-.. _e'3 -,,ri intenrd-ed ffi-ctian .... { 
n (5) Monitoring and Trending: The effects of 
corrosion are detectable by visual techniques and. based 
on operating experience, L-tspe ion-f a s•uipi of Ol.  

aecepte• idustry cta•erf I seslr1f f • 

Admiitrt e n C- onatong :nd cathodic protection system 
measurements should be conducted on an annual basis.  
Alsb, monitoring the coating conductance verse tame or 
current requirements verse time gives an indication of the 
condition of the coating and cathodic protection system.  
(7-9) Corrective Actions, Con, ft-mation Process, and 
Administrative Controls: Site corrective actions program.  
QA procedures, site review and approval proces~s, 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.



AUXILIARY SYSTEMS 
*fC~. V117=7l~ rAr. -- -

Structure and Region of Environ- Aging A ng 

Item Component Interest Material ment Effect ectanism References 

H1.2.1, Valves Body & Carbon Steel Sun, Loss of e Operating 

H 1.2.2 Bonnet, or Weather, Material o0rosion, Experience 

Closure Alloy Steel Humidity G- .. 04 

Bolting and 
Moisture 

H 1.2. 1, Valves Body & Carbon Steel Sun. Local Loss f itting and ýperating 

H 1.2.2 Bonnet, or Weather, Material revice rience 

Closure Alloy Steel Humidity orrosion, L 98-04.  

Bolting and 
Moisture n 

H 1.3. 1. Pump Casing, - arbon Steel Sun, Loss of eneral tqperating 

H1.3.2 Closure )r Weather, Material orrosion. =rence 

Bolting Uloy Steel Humidity L 98-04.  
and 
Moisture 

H1.3.1, Pump Casing, Carbon Steel Sun, Local Lo of itting and rating 

H 1.3.2 Closure or Weather, Material rrevice n erence 

Bolting Alloy Steel Humidity orrosion, L 98-04.  
and 
Moisture 

_nr-era n AlTM D 270.
Tank untesal 

Surfaces Material

I _________ J _______ L ______ .1 _______

amnd Micro
biologically 
-Influenced 
Corrosion

ASTM D 975.  
ASTM D 2276.  
Plant Technical 
Specifications.
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VII AUXILIARY SYSTEMS 
Hi. 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 HI. . Yes, 
HI.l.1 Aboveground piping and fitings. Aboveground piping and fittings. no generic 

AMP 

Same as for General Corrosion of Item Same as for General Corrosion of Item HI. . I 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 H. 1. 1 Yes.  
HI.1.I 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 HI. i. 1 Yes.  
HI. I. 1 Aboveground piping and fittings. Aboveground piping and fittings, no generic 

AMP

surveillance and maintenance) 
,procedures. The tank internal s ces.  
are coated with protective coa t to 
prevent the exposure of carbo teel 
tank surfaces to fuel oil con ted 
with water, bacteria and al: and the 
quality of fuel oil is contr ed and 
maintained in accor e with ASTM 
specifications D 270, tandard Method 
of Sampling Petrole and Petroleum 
Products," D 975, " tandard 
Specification for esel Fuel Oils." and 
D 2276, "Stan Test Method for 
Particular Con ination In Aviation 
Fuel." Also, use water collects on 
the bottom o die tank and may cause 
corrosion. ter is periodically 
drained. excessive water is found, 
correctt actions are taken to prevent 
recurr ce. Additionally, new fuel oil 
deliv -es are treated with corrosion 

itors and a biocide and sampled

'1 S•p-q-fT- b=9r- a - G"L" Te program is focused 
the conditions that cause general and microbiologically
induced corrosion of the tank internal surfaces, ie., th 
program manages the potential of the tank Internal 
linace to be exposed to fuel off contaminated wi ter, 

L oglogcs and fungaL (2) Preventive Actions: C zfns 

pi-vent or mitigate corrosion by protecting th ternal 

sufaces of the tank from contacting with r, biologics, 
an fungal. Periodic draining of water col• ted at bottom 
of te tank minimizes the amount of wat and the length 
of c ntact time. Compliance with standards D 270 
an D 975 and addition of corrosion hbitors and 
bo, des to new fuel oil, provide ade ate measures to 
co trol and maintain the stan for diesel fuel oils.  
(3)1 .arameters Monitored/I The AMP monitors 
fud oil standards, and the wa . biological, and fungal 

els In the fuel oil, which se loss of material-of the 
internal surfaces. standard D 270 defines fuel 

o specifications for ity, percent water and 
ent, particulate c tamination, and biologics, and 

uires multilevel pling and analysis of fuel oil to 
etect the presence water, biologic and fungal, which 

Pcause corrosion of internal surfaces. ASTM standard 
D 2276 provides u'dance to quantify Insoluble 
particulate con tion in diesel fuel (4) Detection of 
Aging eff Aging degradation of the diesel fuel oil tank 
can not oc without exposure of the tank internal 
surfaces t contaminants in the fuel oil, such as water, 

biologics and fungal- Although compliance with diesel 

fuel *and periodic multilevel sampolng 
e ass e 1-fc~ oil contaminants are below 

ac ptable 1e l h-e AMP dd ý&ot tx9Ge'Tha~kcoating
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VII AUXILIARY SYSTEMS 
H1. DIESEL FUEL OIL SYSTEM 

Structure and Region of 
mte ooent IInterest Material

-I.

H1.4.1 Tank

Internal 
Surfaces 

Internal 
Surfaces

Carbon Steel 

Carbon Steel

Environ- Aging Aging 
ment Effect echanism

Fuel Oil. Local Loss of 
Water Material

Fuel Oil. Buildup of 
Water Deposit

Pitting 
Corrosion 
and Crevice 
Corrosion 

Biofouling

References

ASTM D 270.  
ASTM D 975.  
ASTM D 2276.  
Plant Technical 
Specifications.  

ASTM D 270.  
ASTM D 975.  
ASTM D 2276.  
Plant Technical 
Specifications.
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VII AUXILIARY SYSTEMS 
H1. DIESEL FUEL OIL SYSTEM 

Existing 
Aging Management Program (AMP) Evaluation and Technical Bis 

water, biologics, and fungal has not occurred. Degradati n 

of the protective coatings may expose tank internal 
surfaces to conditions that cause corrosion. The AM 
should include inspection of tank internal suifaces o 

detect potential degradation of protective coating d 

measurement of tank bottom and sides near bo m for 

thickness using UT method. (5) Monitoring Trending: 

Based on industry operating experience. q erly 
sampling and analysis of fue oil providf timely 
detection of conditions directly related to/orrosion of 
tank internal surfaces before the potentW loss of the 

intended function of diesel fuel ol t (6) AWceptance 
Criteria: ASTM standard D 975 spe es acceptance 
criteria for the limits of water conte t. bacteria and fungal 

levels. Corrective actions are take to prevent recurrence 
when the specified limits for fuel il standards are 

exceeded or when excessive wat is drained during 
periodic surveillance. (7) Co tive Actions: Specific 

corrective actions are impl nted in accordance with the 
plant quality assurance ( program. For example, 

corrective actions are tak to prevent recurrence when 

the specified limits for I oil standards are exceeded or 
when excessive water drained during periodic 

surveillance. Also, w n the presence of biological 
activity is confirmed. biocide is added to fuel oil. (8 & 9) 
Confirmation , and Administrative ControLs: Site 
QA procedures. reew and approval processes, and 

administrative ntrols are implemented in accordance 
with requirem ts of Appendix B to 10 CFR Part 50 and 

will continue be adequate for the period of license 
renewal. U( Operating Experience: Surveillance of diesel 
fuel oil for -20 years of operation has shown no 

aging d radation. The results of quarterly sampling of a 

fuel o* for 15 years of operation indicate that the 
wat content. biologics, and fungal levels were well below

Same as for General and Same as for General and MicrobioLogically-Influenced Yes, 

Microbiotogically-Influenced Corrosion of Item HI.4.1 Tank internal surfaces. Element 4 

Corrosion of Item H1.4.1 Tank internal should be 

surfaces- further 
evaluated 

Same as for General and Same as for General and MicrobiologicaLly-lnftuenced Yes.  

Mtcrobiologically-Infiuenced Corrosion of Item H1.4.1 Tank internal surfaces. Element 4 

Corrosion of Item H1 .4.1 Tank internal should be 

surfaces. further 
evaluated

DRAFT- 12/06/99
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VII AUXILIARY SYSTEMS

VII Hý-12DRAFT - Ii; -5/99

H1. DIESEL FUEL OIL •YSTE _ __r 

Structure and Region of 94virh- Aging Aging 
Item Component Interest Material ment Effect echanism References 

HI.4.1 Tank Internal Carbon St el Fuel Oil, l icro- ASTM D 270.  

Surfaces iologically ASDM D 975.  
Bt/fidtr nfluenced ASTM D 2276.  
L5S OF orrosion Plant Technical 

" ___•______ Specifications.  

H 1.4.2 Tank External Carbon Steel Sun, Los o-' eneral Operating 

Surfaces Weather, Material orrosion, Experience 
Humidity oating GL 98-04 

and l egradation 
Moisture 

H 1.4.2 Tank External -Carbon Steel Sun, Local Loss of Pitting Operating 

Surfaces Weather, Material orrosion Experience 
Humidity und Crevice GL 98-04 
and ýorrosion, 
Moisture ýoating 

Degradation 
•"L.•.• ~ ~ ~ inti Ges4 C_64.w-. Wn '=-"=CC '• lleesd eather 

Sealant Tar Weather, Hardness and 
"idity Shrinkage 

Moisture

Vi I 

141,40



VII AUXILIARY SYSTEMS 
H1. DIESEL FUEL OL, SYSTEM

DRAFT - 12/06/99

rff 

ManrageenC-ogrroinotm Sam asfrGnrlCroino tmH evauaio 

• Same as for GeeaCorso fle I1]Ys 

AMP 

Same as for General Corrosion of Item Same as for General Corrosion of Item H1.1.1 Yes, 

HI. 1.I1 Aboveground piping and fittings. Aboveground piping and ftEns, no generic 

AMP 

To prevent the tank bottom from Caulking and sealing help to protect tank bottom from Yes, 

corrosion, the joints between the ta~e--~ osion by preventing water and moisture contacting no generic 

bottom and the concrete sup~port ith tank bottom. Caulking and sealant however. may AM P 

SE __-2• .-_L __•'. --. E ant - de-oe and cor-rosion may occur. T~hus, a n-ew ý 

caulking/seala~nt inspection program should be 
implemented to ensure that caulking and sealant are 
intact and corrosion is adequately managed.

It
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIH.1

HI1.1. 1, HI1.2. 1, 
H1.2.2, HI.3.1, 
H1.3.2, & H.1.4.2

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 HI. 1.1, HI.2. 1, VII H1-5, 9, The Existing Aging Management Program (AMP) and the Evaluation 
H 1.2.2, H 1.3.1, & 13. VII and Technical Basis colunis should be reworded to say that the 
H1.3.2, & H1.4.2 H1-4, 8, & walkdowns inspect for signs of metal degradation instead of coating 

12. 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 refueling outage is excessive. Recommend that walkdowns 
need only be performed during each refueling outage.  

VII H1-3 Diesel Fuel Oil System H. 1.1.2 VII H1-6 Delete Item HI. 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 HI. 1.2 VII H1-7 The wording in the Evaluation and Technical Basis column suggest 
periodic visual inspection of buried piping. Recommend deleting tie 
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 easily 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 HI.4.1 VII Hl-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 environment in other systems.  

VII H1-7 Diesel Fuel Oil System H. 1.4.1 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
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIH.1

in ine Ac i ivi manaaras. I nese are not piant programs. ilne 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 H1.4.1 VII HI-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 HI-9 Diesel Fuel Oil System H1.4.1 VII Hl-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 HI-10 Diesel Fuel Oil System H1.4.1 VII Hl-13 In lieu of referencing back to a previous section here; insert the Fuel 
I I_ I I 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 Valve 

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 Muffler 

H2.5 Diesel Generator Fuel Oil Subsystem 

H2.5.1 Day Tank 

H2.5.2 Dip Tank 

H2.5.3 Strainer
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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 Hl) and the closed cycle cooling water system (Table VII C2).

DRAFT - 12/06/99VII H2-3



VII AUXILIARY SYSTEMS 
H2. EMERGENCY DIESEL GENERATOR SYSTEM
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VII AUXILIARY SYSTEMS 
112. EMERGENCY DIESEL GENE

impurities by monitoring and 
maintaining the chemistry of stem 
water (i.e. chemically trea/ de
mineralized water) impkrmented 
through plant te specifications 
and inservice cUon (1Sl1 in 
conformanc *th ASME Section X) 
(edition pcifled in 10 CFR 50.55a), 
Table 2500-1, test and examination 
ca ory D-B for Class 3 pressure 

Cbs'd CcoziI' wa:-e' 

CVenlý

4." ( ýr oc

Evaluation and Technical Basis
rooroin. The r-oc'�"�n rolir: zr. nz-.lt:rin�

and maintaining the chemistry conditions of the pr s 
fluid (i.e. the demineralized water) and ASME Se n xM 

inservice inspection (ISI) to manage the effects pitting 

corrosion and crevice corrosion on the inte ed function 

of the components. (2) Preventive Actio The AMP 
consists of monitoring and controtlln e system water 

chemistry (i.e. the Chemically Tr ed Demineralized 
Water) to mitigate the corrosion ects and to ensure that 

no adverse chemistry conditi are present. Monitoring 
and maintaining the che stry conditions of the 
demineralized water help to mitigate the effects of 

component degra on by controlling the impurities in 

the system flu 3) Parameters Monitored/Inspected: 
The prog generally contains chemical parameter 

spec .ons. sampling frequency, analysis and 

co ctive actions. The parameters mc 
include dissolve on. e copper, chlorides, 
dissolved oxygen, suspended solids. pH, and hy e.  

They are directly related to potential of corr on.  

Examination category D-B of ASME Sec XI Table IWD 

2500-1 requires visual VT-2 n during system 
leakage test and system hydrosta test to detect the 

leakage. (4) Detection of ects Within the 

emergency diesel generat cooling water system, there are 

regions of low or sta t flow conditions that.-may cause 
crevice corrosion• pitting at the crevices where 

impurities an or corrosive chemicals may concentrate.  
Therefore one time inspection of representative 
comp nts and susceptible locations should be 

•rtak ~ i n +U orrsio 

occurring. Based on piping/component geometry an uid 
flow conditions, susceptible locations can be iden I'ed.  

Follow up actions are based on the inspection re ts and 

plant technical specification. (5) Monitoring 
Trending: The frequency of water chemis monitoring 

ranges from several times per week to on a month. The 

results should provide data for tren in The result of one 

time inspection should be used to dic te the future 

inspection. (6) Acceptance Criteri The chemistry 
monitoring program provides mical parameter 

specification and acceptable els. Any relevant 

conditions that may be det ed during the leakage and 
hydrostatic tests are ev ted in accordance with ASME 

Section X IWD-3000. Corrective Actions: Plant 
chemistry control p gram specifies the target values for 

each chemistry eter in the treated water. If the 

specified values e exceeded. corrective actions are 
initiated to b the chemistry parameters back to 

normal leve Corrective actions of the above one time 

inspectio e based on the results of the Inspection.  

Furthe ore, IWA-5250 requires that the source of 

I e detected during the pressure test should be located 

evaluated for corrective measures. Repair and

DRAFT - 12/06/99
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VII AUXILIARY SYSTEMS 
H2. EMERGENCY DIESEL GENERATOR SYSTEM 

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

.K2. 1.1 qiesel Engine Piping and Carbon Steel Chemically Wall Erosion/ NRC IEB 87-01.  
,Cooling Water Fittings Treated Thinning Corrosion NRC GL 89-08.  

S 1. 2. and 3.  
NRC IN 87-36.  
NRC IN 88-17.

DRAFT- 12 k ./99
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VII AUXILIARY SYSTEMS 
H2. EMERGENCY DIESEL GENERATOR SYSTEM 

Existing Further 

Aging Management Program (AMP) Evaluon and Technical Basis Evaluation 

IWA-4000 and IWA-7000. (8 & 9) oIifirmation 
and Administrative Controls: Site corrective rns 

program, QA procedures, site review and oval process, 
and administrative controls are im ented in 

accordance with Appendix B to FR Part 50 g :ur e e t a n i l c ~ e e t e ntade u t f rl c e s 

re wc ,o l 0 O •x- n e W ihB tho Fose 

st iag n o ii i that ma cause crevic co r s n 

a n p h c e ies w h ere im p u rities an d /o r r o r e e wl.wc n i i n ( 1 0) 
W it h i o e m g m e r t he cl oe d, s 

cooing water system. the effec. of the maximum erosion/corrosion conditions. (2) AMP 

erosion/corrosion are gene y not Preventife Actions: Inspection program should be m 

monitored/inspected. 
Ho er. the implemented for the EDO cooling water system to ure 

[ system is chemically traed with that erosion/corrosion has not occurred at suscen ble 

hydrazine to lower the oved oxygen component locations. (3) Parameters 

levl in order to efe the corrosion Moni tred (nspec ted Inspection such as nic 

effects. Lowering are oxygen content examination should be conducted periodicallymat the 

i tcr e a e te s e p te d . H ot o f t h e s cp l e lo c a t i o ns s u c h a s e lb o w s a n d t w hese fluo d 

ycarbon steel p c mg to erosion! flows are much higher. The parameter insected is the 

h yco rr o s io n . t l oere fo re .a n in s p e c tio n w a ll th ic k n e ss . (4 ) D e te c tio n o f( )g Pe: A ney 

vprogramsuld be implemented to , evidence of woal thinning due to erosion /corrosion should 

ensure ts. erosion/co rosion has not be detected by u rnic testing. (5) tr n and 

inoccurre e at susceptible locations of the Trending: Effects of erosion/corros n are detectable by 

EDG ling water components. ultrasonic examination and ins on is periodic should 

Corre ' e actions should be initiated if assure timely detection of aging ects before there is a 

the thickness is insufficient for the loss of the component intended ction. (6),Acceptance 

co ponent to perform its intended Criteria. The inspection pro should include 

ction during the period of extended acceptance criteria against e need for corrective action.  

systems,(7-9) Corrective Actions. . Procses, wad 
Administrative Contro : Site corrective actions program, 
QA procedurs site and approval process, and 

administratie cotr are implemented in accordance 
with Api B to 0 CFR Part 50 requirementsvand will 
continueto ad uate for license renewal. (10) Operating 
•-onEsperience: W thinning due to erosion/corrosion is a 

.significant p lem in high-energy carbon steel piping 142-3systems. su as feedwater line. Numerous cases of wall 
thinning eedwater line due to erosion/corrosion have 
been re in NRC IE Bulletin 87-0 1. Generic Letter (GL) 
89-08, ormation Notice (IN) 86-106 and Supplements 1.  
2. an , IN 87-36, and IN 89- 17. Although, no major 
prob of wall thinning has occurred in the DFG cooln 

r system components. Applicants should review ti 
ormation for applicability to their facilities and 

considT3e-r7actons as appropriate.
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VII AUXILIARY SYSTEMS 
B2. EMERGENCY DIESEL GENERATOR SYSTEM 

Structure and Region of Environ- Aging Aging 
Item Component Interest Material ment Effect 4echanism References 

H2.2. 1 Diesel Engine Piping and Carbon Steel Moist Air Loss of 7eneral, 
thru Starting Air Fittings, Material Pitting, and 
H2.2.5 Subsystem Hand Valve, :revice 

Check Valve. ortosion 
Drain Trap.  
Air 
Accumulator 
Vessel 

H2.3. 1 Diesel Engine Piping and Carbon Steel Moist Air Loss of 7-eneral, 
H2.3.2 Combustion Fittings, Material Fitting, and 
H2.3.3 Air Intake Filter, ::revice 

Subsystem Muffler Corrosion

4.

DRAFT- 12',,/99
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AUXILIARY SYSTEMS 
H2. EMERGENCY DIESEL

Existing
(AMP)

subsystem may result in corrosioof 
the starting air components. AMP 
should rely on regular main ce, 
overhaul, and periodic ction of the 
EDG air starting com ents such as 
starting air distrib or and filters, hand 
valves, and ch valves for inspection 
specifically f the presence of 
corrosion ris that could indicate the 
st subsystem is undergoing 
co . Co tion actions should be

I awihr intake filters, 
afid check valves for 
e presence of corrosion 
indicateý-ýD air 

.umdellgoing corrosion.  
is should be initiated

41 Evalu-lla'r"- n and "tl hnic ý " (1) SAO =.t., o.j, .... 111 -progmsou .. on , 

managing the effects of corrosilon on theit~ended fuction 
of the EDG starting air components. (2' 3eventize 

Actions: Periodic visual inspection, pe odic ove aul, 
and regular maintenance of the EDG strin 
components should be conducte to rnýgate le aging 
effects due to corrosion, (3) Paramnetr / 

Monitored/lnspected. The EDG s g components 
should be periodically inspected for e resence of 
corrosion debris that indicates the tig air subsystem 
is undergoing corroion. (4) of Aging Effects
The debris due to general corrosi such as superficial rust 
speckles and a slight dusting of e passive surface rust 
should be observed by visual I ction. Periodic 
inspection should be cond ted t provide timely detection 
of the aging effects befor ere a loss of the component 
intended function. (5) onito and Trending: Periodic 
inspection and over ul should provide data for trending.  
(6) Acceptance i.ria.- Any s cant degradation 
should reported d evaluated. (8-9) Corifirmation 
Process, and ntrols.: Site corrective 
actions pro am, QA procedur s, site review and approval 
process. d administrative c ntrols should be 
implem ted in accordance Appendix B to 10 CFR 
Part 5 requirements and sh d continue to be adequate 
for e renewal. (10) Experience: No 
si icant aging problem is eported of the EDG starting

managing the effects of con sion on the intended func on 
of the EDG air intake corm nents. (2) Preventive ns: 
Periodic visual inspection, eriodic overhaul, and gular 
maintenance of the EDG intake components ould be 
conducted to mitigate the ging effects due to ion. (3) 
Parameters Monitored/ 'The air e 
components should be odically inspe ed for the 
presence of corrosion d r-is that indi es the air intake 
system is undergoing co ion. (4) n of Aging 
Effects: The debris due general rrosion such as 
superficial rust speckle and a s t dusting of loose 
passive surface rust should be served by visual 
inspection. Periodic inspec n should be conducted to 
provide timely detection the aging effects before there is 
a loss of the componen tended function. (5) Monitoring 
and Trending: Peri c inspection and overhaul should 
provide data for ding. (6) Acceptance Criteria: Any 
significant degr tion should reported and evaluated. (8
9) Coqft9m Process, and Administrative ControLs 
Site correc actions program, QA procedures, site 
review an approval process, and administrative controls 
should implemented in accordance with Appendix B to 
10 Part 50 requirements and should continue to be 
ad te for license renewal. U 0)OeoratedrExeriene 
N neat i seotdfbEGair/
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AUXILIARY SYSTEMS

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect 'echanism References 

H2.4.1 Diesel Engine Piping and Carbon Steel Hot Diesel Loss of eneral, Plant Technical 

H2.4.2 Combustion Fittings, Engine Material itting, and Specifications.  

Air Exhaust Muffler Exhaust revice 

Subsystem Gases orrosion 
containing 
Moisture 
and 
Particulate 

"' - -- ,... . .. .... .,- . ___ nT..11 er44. . lot*, I -PP

H2.4.2 Diesel Engine 
Combustion 
Air Exhaust 
Subsystem

Muffler Engine 
Exhaust 
Gases

Thinning Wear 
Erosion

_______ I ________ 1 _______ 1 ______ .1. _______ J __________

)

VII H2-1 10
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AUXILIARY SYSTEMS 
M2. EMERGENCY DIESEL GENERATR 

Existing 
Further 

Aging Management Program (AMP) EvaluatioS Evaluation 

exhaust system may result in c oslon managing the effects of corrosion on the intended ton Element 6 

of the EDG exhaust air pip' d of the EDG exhaust air components. (2) Preventive should be 

mufflers. The AMP shoul ely on Actions: Periodic visual inspection, periodic over ul. further 

regular maintenance, rhaul. and and regular maintenance of the EDG exhaust avaluarted 

periodic inspection e EDO exhaust components should be conducted to mitigate aging 

piping and muffl for inspection effects due to corrosion. (3) Parameters red/ 

specifically fo e presenc ,of Inspecte& The EDG exhaust air compone should be 

corrosion ris that could indicate the periodically inspected for the presence corrosion debris 

E'DG-• .. .... r ý hthat indicates the EDG exhaust air sy m Is undergoing 

going corrosion. Correc corrosion. (4) Det.ectin ofAging • he debris due to 

general corrosion such as superfi *rust speckles and a 

slight dusting of loose passive s ace rust should be 

observed by visual inspection Periodic inspection should 

be conducted to provide tim detection of the aging 

effects before there is a 1o of the component intended 

function. (5) Monito a* Trending: Periodic 
inspection and over I should provide data for trending.  

(6) Acceptance Cri a: Any significant degradation 
should be report d evaluated.. (8-9) Coqfirmation 

Process, and inistrative Control:s. Site corrective 

actions pro- , QA procedures, site review and approval 

process, and dmlnistrative controls should be 
tEG hN P wimplement in accordance n th Appendix B to 10 CFR AMP 

S.stgni tat • olem is reported ~e EDG- exhaust 

exists for maintaining the int ded air muffler. (2) Preventive Actions: Periodic vis 

function of the muffler d the inspections of the internal surfaces on represe tive 

period of extended ope on. samples should be conducted to manage the effects 

Therefore, an ins on progfraam due to particulate wear erosion. (3) P 

should be impl ented to ensure that Monitored/inspected: The mua ffer sho dbe disassembled 

*cute erosion of the muffler and inspected for signs of particulate erosiori. (4) 

not and the intended Detection of Aging Effects The on program should 

Lumnctio; of muffler is maintained, include inspection rejpresentativ size, inspection 

Co tive actions should be initiated as requirements, inspection freq nicy. acceptance criteria, 
and corrective actions. Vis inspection is an effective 

method for detecting wear oson in a disassembled EDO 
exhaust air muffler. (5) nitoring and Trending: 

Periodic inspection p des data for trending and timely 

detection of the a effct. (6) Acceptance Cr-iteria: The 

inspection prog should include acceptance criteria. (7

Administr"ti Controls: Site corrective actions program.  
S~QA procedu , site review and approval process, an~d 

~administ e -ontrols are implemented in accordance.  

wit Ap dix B to 10 CFR Par 50 requirements ad_ wil 
Scontin (to be adequate for license renewal. (10) opertin 

ene No sinfiat aging probl~em is reportedof the / 

~~0 ffi. - du& -riculate er. E rx|n /
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AUXILIARY SYSTEMS 
H2. EMERGENCY DIESEL GENERATOR SYSTEM

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

Diesel Engine 
Fuel Oil 
Subsystem

Day Tank, 
Dip Tank

Carbon Steel Diesel Fuel Loss o0 
Oil !Material

)General, 
Micro
biologically 
4Influenced, 
Pitting. and 
Crevice 
Corrosion

ASTM D 975.  
ASTM D 2276.

____ £ I ______ __________
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VII AUXILIARY SYSTEMS 
H2. EMERGENCY DIESEL

influenced corrosion cur -m/the 
EDG tanks due to presence of coensed 
water and biological contamints in 
the fuel oil. The AMP is sim to that 
for managing the effects of orrosion of 
the Diesel Fuel Oil Storag ank of the 
Diesel Fuel Oil System (I H1.4.1 of 
Table VII.H 1). The AMP/consists of a 
combination of survence and 
maintenance proced es. The AMP 
includes, (1) Perno* draining of water 
collected at botto of the tank. If 
excessive water found, corrective 
actions are n to prevent recurrence.  
(2) Sampling.monitoring, and 
maintainin/e fuel oil chemistry 
within speications established in the 
industry es. such as ASTM 
specific ons D 270, 'Standard Method 
of Sam g Petroleum and Petroleum 
Produ D 975, "Standard 
Spec cation for Diesel Fuel Oils,* and 
D 2 6, "Standard Test Method for 
Pecular Contamination in Aviation 
F el." (3) New fuel oil deliveries are 

eated with corrosion inhibitors and a 
biocide and sampled and analyzed for 
.w•etr cznterL 

Fu.j 0-1 Ckevm-s f 
Vr6 ,1 (WA

the effects of general corrosion and microblologically 
induced corrosion of the EDG tanks due to exposurto fuel 
oil contaminated with water. biologics and fM .  
(2) Preventive Actions: Periodic draining oter 
collected at bottom of the tank minimiz the amount of 
water and the length of contact time. ompliance with 
ASTM standards D 270 and D 97 d addition of 
corrosion inhibitors and blcid to new fuel oil, provide adequate measures to contr and maintain the standards 

for diesel fuel oils. (3) P, ters Monitore/d I et: 
The AMP monitors w r, biological, and fungal levels in 
the fuel oil, which ; se loss of material of the tank 

intrnl srfc . SMstandard D 270 defines fuel oil 
specificato or n Is osity, percent water and sediment.  
particulat contamination, and biologics, and requires 
multile1d sis of fuel oil to detect the 

presp ce of water, biologic and fungal, which cause 
cor ,tnof • internal surfaces. ASTM standard 
D 2276 provides guidance to quantify insoluble 
particulate contamination in diesel fuel. (4) Dete ion of 
Aging Effects: Although compliance with die fuel oil 
standards and periodic multilevel samplin provide 
assurance that fuel oil contaminants ar Zýeow acceptable 
levels, the AMP does not ensure that gradation of tank 
internal surfaces has not occurred e to exposure to 
water. biologics, and fungal. Th should include 
inspection of tank Internal s aces to ensure no 
degradation of tank inte - surfaces and measurement of 
tank bottom and sides n bottom for thickness using UT 
method. (5) Monito' and f"rending: Based on industry 
operating experie • quarterly sampling and analysis of 
fuel oil provide r timely detection of conditions directly 
related to co oslon of tank internal surfaces before the 
potential ss of the intended function of the EDO fuel oil 
tanks. )1 Acceptance Criteria. ASTM standard D 975 
spe es acceptance criteria for the limits of water 
co ent, bacteria and fungal levels. Corrective actions are 

tfeew~erxc when ttss.5.~mt
fuel oil standards are exceeded or when excessive is 
drained during periodic surveillance. (7) Corre 
Actions: Specific corrective actions are impl ented in 
accordance with the plant quality ass (QA) 
program. For example, corrective acti are taken to 
prevent recurrence when the spec d limits for fuel oil 
standards are exceeded or wh cessive water is drained 
during periodic surveilance /so. when the presence of 
biological activity is coc ed, a biocide is added to fuel 
oil. (8 & 9) Callir Process, and Adminis•rative 
Cont Ls.: Site Q~rocedures. review and approval 
processes. artadministrative controls are Implemented 
in accor dofce with requirements of Appendix B to 10 CFR 
Part Wand will continue to be adequate for the period of 
ldnse renewal.

DRAFT - 12/06/99"VlI H2-13
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VII AUXILIARY SYSTEMS 
H2. EMERGENCY DIESEL GENERATOR SYSTEM 

Structure and Region of Environ- Aging Aging 

Item Component Interest Material ment Effect lechanism References 

H2.5.3 Diesel Engine Strainer East iron Diesel Fuel Loss of aeneral, ASTM D 270.  

Fuel Oil Oil Material qicro- ASTM D 975.  

Subsystem •iologically ASTM D 2276.  
-Influenced, 
Pitting, and 

revice 
orrosion

DRAFT - 12/06/99 VII H2-14



VII AUXILIARY SYSTEMS 
H2. EMERGENCY DIESEL GENERATOR SYSTEM

DRAFT - 12/06/99

Existing Further 

Aging Management Program (AMP) Evaluation and Tecical Basis Evaluation 

(10) Operating Experience: Surve )ce of el oil 
tanks for a 20 years of operatlo wn no aging 
degradation. The resu quarterly sampling of a fuel 

oil tank for a of operation indicate that the water 

cont ologics, and fungal levels were well below 

Same as the effects of General Corrosion Same as the effects of General Corrosion on Items H2.5.1 Yes, 

on Items H2.5. I day tank and H2.5.2 dip day tank and H2.5.2 dip tank. Element 4 

tank. should be 
further 
evaluated

.Vll H2-15



GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION VIIH.2

Lmergency uiesei 
Generator System

Add general corrosion to the Aging Mechanism column.

VII H2-2 Emergency Diesel H.2. 1.1 VII H2-4 The program described in the Existing Aging Management Program 
Generator System (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 Xl.  

VII H2-3 Emergency Diesel H2. 1.1 VII H2-6 Delete Item H.2.1 
Generator System 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 experience showing that this is a concern.  

VII H2-4 Emergency Diesel H2.2.1 -5, & VII H2-9 The aging management programs described here are site specific 

Generator System H2.3.1 -3 maintenance 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 H2.4.2 VII H2-10 Delete Item H2.4.2 
Generator System 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 H2.5. 1, H2.5.2, & VII H2-13 Replace the program described with the Fuel Oil Chemistry Program.  
Generator System H2.5.2 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



I 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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I

A)

DRAFT - 12/06/99 VII 1-2



i 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 iri 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.

DRAFT - 12/06/99VII 1-3



VII AUXILIARY SYSTEMS 
L LIQUID WASTE DISPOSAL SYSTEM

Structure and Region of Environ- Aging Aging 
Item I Component Interest Material I ment Effect MechanismI References

Carbon and 
Low Alloy 
Steel Piping

OD surfaces "carbon and 
Low-A1loy 
.teel

kir and (for 
ome plants] 

Dorated 
water 
eakage at 

4ri-a4e4r

LoalLoss of 
Material

I.I

A J. ___________________ 4 1

NRC IN 79-19.

DRAFT- 12/,5/99
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Cor-rosion 
and Crevice 
Corrosion
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VII AUXILIARY SYSTEMS 
L LIQUID WASTE DISPOSAL SYS 

Existing 
Aging Management Program (AMP) 

may occur in portions of the system and 
contact with borated water, such wate 
external surfaces that experien crevi 
intermittent wetting and eva ration. comr 
The AMPs to deal with this tential mair 
problem are detailed in th lant mini 
Technical Specifications d rely on by rn 
minimizing impuritie y monitoring AMP 
and maintaining the rated water pittil 
chemistry conditio . The program exte• 
contains chemi parameter wett 
specifications, pling frequency. wate 
analysis. an orrective actions. insp4 
Chemical eters and impurities pittil 
are samp] and monitored (3) 
periodi y. Based on operating bora 
conditi the sampling frequency effec 
rang from daily, weekly, monthly, to inter 
q erly. If the specified values are conc 
ex eded. corrective actions are expe 

tiated to bring the chemitry caus 
rs back to normal levels. cond 

insl 
com

deto 

a +lAA ± and

Evaluation and Technical Basis

_ .. .~ ; I ne program relies on moa o 
maintaining the chemistry conditions of the bora d 
r for managing the effects of pitting corrosion d 
ce corrosion on the intended function of the 
ponents. (2) Preventive Actions: Monito and 
italning the system chemistry conditions I help 
mize the rate and effects of component d dation 
Linimizing the impurities in the system uid. The 
, however. is inadequate to manage th effects of 
ng corrosion and crevice corrosion may occur at 
rnal surfaces that may experience ermittent 
ing and evaporation, where impuri es in borated 
r may concentrate over the years. erefore, an 
.ction program should be imple ented to ensure that 
ng corrosion and crevic corro on have not occurred.  
arameters Monitored" *The chemistry of the 
ted water is monitored nd ontrolled to mitigate the 
:ts of pitting corrosion and evice corrosion on the 
ided function of the comr nent. However, high 
entrations of impurities t external surfaces that may 
rience intermittent we g and evaporation could 
.e pitting and crevice rrosion under crevice 
Litions. Therefore, AMP should include an 
ection of aging effe tat susceptible locations of the 
ponent to ensure tting corrosion and crevice 
sion are adequa managed. (4) Detection ofAging 
ts: The Pshould include inspection 

'or testing les of the component for timely 
-tion of aging eects due to pitting corrosion and 
.ce corrosion Programs such as visual inspection and 
Lsonic thi ess measurement are effective methods 
sure that e effects of pitting corrosion and crevice 

osion hav not occurred and the intended functions 
maintain . (5) Monitoring and Trending: The results 
e inspe, tion should be used to dictate the frequency of 
re *ons. (6) Acceptance Critedria Any 
adati n is evaluated in accordance with rWE-3100 or 
-31 by comparing ISI results with the acceptance 

of IWE-3400 or IWB-3400. (7,8 & 9) Corrective 
, Coftnation Process and Admnistrative 
Is: Site corrective actions program, QA procedures, 

eview and approval process, and administrative 
rols are implemented in accordance with Appendix B 
D CFR Part 50 requirements and will continue to be 
juate for license renewal. (10) Operating Erperienee: 
c acid corrosion has not been reported in liquid waste 
osal system components, but several through-wall 

elds hae been found in spent el 
ET systems

DRAFT - 12/06/99
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VII/ AU2.3LLARY SYSTEMS ttLyL-
* Z%. A - - - -- - . Z V 

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

'.implegaertfitn of WRC r rzý-Ie5aLglau fmecNo 
88-05, and inservice inspecti in (GL) 88-05 provides assurances that a program has 
conformance with ASM tion XI implemented consisting of systematic measures to e ture 
(edition specified CFR 50.55a), that the effects of corrosion caused by leaking coo t 
Subsection able IWE 2500-1 (or containing boric acid does not lead to degradation d " 
Subs hWC, Table IWC 2500-1 for provides assurance that the reactor components have 

4 G_ upajdping). a extremely low probability of abnormal leaka . rapidly 
propagating failure, or gross rupture. The p 

"_-_.•d C6-r•s ' includes (a) determination of principal oc *on.  
L. F(b) examinations requirements and proc ures for 

- locating small leaks, and (c) enginee evaluations and 
corrective actions. (2) Preventive ons: Minimizing 
"reactor coolant leakage by frequen onitoring of the 
locations where potential leakage uld occur and 
repairing the leaky components soon as possible, 
prevent or mitigate boric acid rrosion. (3) Parameters 
Monitored/Inspected: The monitors the effects of 
boric acid corrosion on the tended function of the 
"component by detection coolant leakage by inservice 
inspection (ISI). (4) D e n of Aging Effects: 
Degradation of the co nent due to boric acid wastage 
can not occur withou eakage of coolant containing boric 
acid; extent and sch ule of inspection assure detection of 
leakage before the I of intended function of the 
component (5) M toring and Trending: Inspection 
schedule of AS Section XM should provide for timely 
detection of I e. System hydrostatic test is conducted 
at or near the d of each inspection interval.  
(6) Acceptan Criteria Any relevant conditions that may 
be deteted • gthe leakage and hydrostatic tests are 
evaluated iaccordance with ASME Section )a 
requireme . (7) Corrective Actions: Repair and 
replacem t is in conformance with ASME Section XC 
requirem ts. (s & 9) Confrmation Process and 

. . tive Controls: Site QA procedures. review and 
"appr processes, and administrative controls are 

nimpl ented in accordance with requirements of 
Appedix B to 10 CFR Part 50 and will continue t6 be 
}adepip te for the period of license renewal. (10) Operating 

ence: Boric acid wastage observed in nuclear power 
p ts may be classified into two distinct tfpes: 

- (a) orrosion that increases the rate of leakage, e.g., 
c sion of Closure bolting or fasteners in reactor coolant 

ure boundary, and (b) corrosion that occurs some 
tance from the source of leakage. Some recent 

cidents of boric acid wastage (IN 86-108 S3) at Calvert 
liffs Unit I (Feb. 1994) and Three Mile Island Unit 1 S,~(March 1994) indicate that. although implementation of• 

SG~L 88-05 ensures timely detection of leakage. there may 
S~~still be a lack of awareness of the conditions that can Ie' Sacid watage.  

VI9 MfcfA)A 4X+ 
____ ____ ____ ~ ~ ~ ~~~'(a
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VII AUXILIARY SYSTEMS 
L LIQUID WASTE DISPOKAL 'Y•T5RM

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

I. I Carbon and ID surfaces Carbon and Borated Local Loss of Pitting 
Low Alloy Low-Alloy waste water Material Corrosion 
Steel Piping Steel for some and Crevice 

lants) with Corrosion 
arious 

purities 
t ID.  
ncluding 
ossible 
hlorides 
articularly 

plants 
ocated near 
the ocean 

1.1 Carbon and ID surfaces aarbon and orated Loss of Corrosion/ 
Low Alloy Low-Alloy te water Material Boric Acid 
Steel Piping 5teel for some Wastage at 

lants) with Internal 
arious Surfaces 

purities 
t ID, 
ncluding 
ossible 
hlorides 
articularly 

plants 
ocated near 

e ocean 
"I.1l Stainless OD surfaces Stainless and (for Crack Stress ASME Section XM, 

Steel Piping Steel me plants Initiation Corrosion 1989 Edition.  
rated and Growth Cracking Regulatory Guide 

ater (SCC) 1.44.  
leakage at 

L IQIWATDIPSLSSE 

~22~CD

.)
DRAFT - 12/0"e 39 VUII--8



VII 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 

Idelines of Regulatory Guide (RG $ 1. 1) Scope of Program: The program includes preventive No 
to a ,sensitization of stainle eels easures to mitigate SCC of SS components, and ce 
(SSs) aný ntrol water chi and ction (ISI) to monitor the effects of SCC on the 
inservice ins on in •ormane inten ed function of piping and fittings and conn ed 
with ASME Sectio edition specified lines. Preventive Actions: Selection of mat in 
in 10 CFR 50.5 u n IWE, complian with the requirements of Regulat Guide 
Table IWE , (or S on IWC, (RG) 1.44 p ent or mitigate SCC. Also, co I of 
Table IWC 1 for Quality up B halogens and gen in the water during tion 
piping r pressure retaining we s in mitigate the pot for SCC, though oduction and 
aus tic stainless steel and high concentration of im ties at exte surfaces.  

an- eparticularly in crevices. still poss e. (3) Parameters 
Monitored/-nspecteh& T ers monitored are 
concentrations of impurities e containment spray 
system to reduce the poten stress corrosion 
cracking at the weld heat- cted es. Periodic surface 
and volumetric lnspectio a equir for Class 2 piping 

- 9fs. Requirements r training and q cation of 
personnel and perfo ce demonstration r procedures 
and equipment is conformance with Appen- VI and 
VIII of ASME Se on XM, or any other formal pro 

aprvdby . 4) Detection of Aging 1ffecs 
Degradatio f the piping due to SCC can not occur out 

crac xito and growth. ASME Section XI inspec 
requ examiation of only the welds and weld regions, 

u not expected to propagate Into the base metal 
nd the HAZ.

"irVil I-9 DRAFT- 12/06/99
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vuI AUXILIARY SYSTEMS 
L LIQUID WASTE DISPOSAL SYSTEM

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

I. I Stainless ID surfaces Stainless Borated Crack Stress ASME Section X).  
Steel Piping Steel waste water Initiation Corrosion 1989 Edition.  

for some and Growth Cracking Regulatory Guide 
plants) with (SCC) 1.44.  
iarlous 
,purities 
it ID, 
ncluding 
3ssible 
:hlorides 
articularly 

Splants 
ocated near 
he ocean

DRAFT- 12/06/99
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VII AUXILIARY SYSTEMS 
L LIQUID WASTE

I.'- "% /N/" 'I

to avoid sensitization of stainless eels 
(SSs) and control water ch and 

inservice inspection in ormance 
with ASME Section tion specifiede 
in 10 CFR 50.5 usection IWE, 
Table IWE 1, (or Subsection IWC, 
Table 1W I for Quality Group BB 

pi f or pressure retaining welds inn 
aai)-tienitic stainless steel and high alloy 

i n .v 

?rl r&f vja~eA 
CA"eyn-rvn sy

Evaluation and Technical Basis

Intinued from previous page) 
nitonng and Trending: Inspection schedule In 

acco ance with IWE-2400 should provides timelI 
de ~ti Oof cracks. (6)Accept ance Criteria 05C,.C 

egradati is evaluated in accordance wi -3100 by 
comparing I eults with the acceptan standards of 

IWE-3400. (7 ve Actions: R and replacement 
are in conformanc ith IWA-4 and reexamination in 
accordance with req ents ;KA-2200. (8 & 9) 
Confirmation Process inistrative COntroIs: Site 
QA procedures. review a roval processes, and 
administrative contr are im mented in accordance 
with requirements Appendix B t 0 CFR Part 50 and 

will continue to adequate for the od Of license 
renewal. (10o) Eperience: Pip in the 
containme spray system of PWRs has gen not been 
found t affected by SCC because of control ter 

che .try. significant potential of SCC exists fro 
e ent in on of unities resulting fro 

nct epiping ernal s ces.
S

measures to mitigate SCC of SS components and ins 
inspection (ISI) to monitor the effects of SCC on the 
intended function of piping and fittings and conn ed 
lines. (2) Preventive Actions: Selection of mat in 
compliance with the requirements of Regula Guide 
CRG) 1.44 prevent or mitigate SCC. Also. c trol of 
halogens and oxygen in the water d= peration 
mitigate the potential for SCC, thou troduction and 
concentration of impurities in the te streams is still 
possible. (3) Parameters Monito The 
parameters monitored are con trations of impurities in 
the containment spray syst o reduce the potential for 
stress corrosion cracking at e weld heat-affected zones.  
Periodic surface and voluetric inspections are required 
for Class 2 piping welds Requirements for training and 
qualification of perso0el and performance 
demonstration for ptedures and equipment is In 
conformance with pendices VII and VIII of ASM.E 
Section X). or other formal program approved by the 
NRC. (4) Qf Aging Effects. Degradation of the 
piping due to C can not occur without crack initiation 
and growth ASME Section Xl inspection requires 
examinati of only the welds and weld regions, but SCC 
is not cted to propagate into the base metal beyond the 
HAZ. ( Monitoring and Trending: Inspection schedule in 
acco, ce with IWE-2400 or IWB-2400 should provides 
tim detection of cracks. (6) Acceptance Crteria: Any 

,S C degradation is evaluated in accordance with IWE
31 or IWB-3 100 by comparing ISI results with the 
a ptance standards of IWE-3400 or IWB-3400.  

Corrective Actions: Repair and replacement are in 
1W- A
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VII AUXILIARY SYSTEMS 
L LIDUM~ WAQ~rW fT-tTCT)AT aqT@I-'p

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

. Pumps Ifl s S",'ac .. aznd (I -r-- -S-_-_ ASME zentinn )Q 
Steel some plants Initiation Corrosion 19n, 

borated and Growth Crac gulatory Guide 
•---, I•L' -•. ' ae k aterC 1.44, 

1.2 Pumps ID surfaces Stainless orated Crack Stress ASME Section XI, 
Steel te water Initiation Corrosion 1989 Edition, 

for some and Growth Cracking Regulatory Guide 
lants) with (SCC) 1.44.  
•arious 
npurities 
ari, 
ncluding 
possible 
chlorides 
)articularly 
Luplants 

Located near 
SLhe ocean 

,Vivie -6"g ... .. and (rifor Crark At"oc -MEgatr S ud 
Steel some plantsl Initiation Corrosion • dtion, 

orated and ReglaorwGid 
ater ,- • (SCC) 1.44.  

1.3 Valves ID surfaces Stainless orated Crack Stress ASME Section XG, Steel wate water Initiation Corrosion 1989 Edition, 
• for some and Growth Cracking Regulatory Guide 

•lants) with (SCC) 1.44.  
various 
Ipurities 
•tID, 
•cluding 
)ossible 
:hlorides in 
lants 

located near 
. • :he ocean 

wl.4 Tanks Stainless Arand (for• Crack Stress ASME Sect~ion_.i 

t Regulatry Guie 
ereat-SGL_ 1.44.

)
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VII AUXILIARY SYSTEMS 
L LIQUID WASTE

Cracking on Item .1: Piping

I.]: Stainless Steel

Evaluation and Technical Basis 
(continued from previous page) 
4000, and reexamination In accordance with 
requirements of IWA-2200. (8 & 9) Coqfimation Process 
and Administrative Controls: Site QA procedures. review 
and approval processes. and administrative cdntrols 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 
Erperience: Piping in the containment spray system of 
PWRs has generally not been found to be affected by SCC 
because of control of water chemistry.  

Same as effects of Stress Corrosion Cracking on Item 1.1:

Corrosion Cracking on
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VDI AUXILIARY SYSTEMS

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

1.4 Tanks ID surfaces Stainless 3orated Crack Stress ASME Section XI, 
Steel waste water Initiation Corrosion 1989 Edition, 

for some and Growth Cracking Regulatory Guide 
lants) with (SCC) 1.44.  
aarious 

purities 
tt ID, including 
>ossible 

Ghlorides 
farticularly 

[n plants located near 

. - OD surfaces Stainless and (for Crack Stress ASME Sectio 

1. e i e a D s rf c s t i s rthe d C rocS r sseMaS cto 

Steel tome plantse Initiation Corrosion 1 E on, 
eakage at 1.5 Evaporators 

ID surfaces Stainless 
Borated Crac k Stress ASME Section.. I 

Steel waste water Initiation 
Corrosion 1989 Edition, 

for some and Growth Cracking Regulatory Guide 
\la n ts ) w ith (S C C ) 1 .44 .  various 

/ • ) 

•sslble 

.hlorides •articularly 

iocated 
near 

e oceant 

n L •ca,- OD surf-c-es Stainless 
A ran d (for Crack 

Stress ASME Section _•' 

lizers 
Steel 

some plants] Initiation Corrosion 199gwr
borated and Growth Craat& -Reg'-gu-atory Guide 
___. • 

ri•M c 1.44.  1.6 Derninera- 
ID surfaces Stainless 

Borated Crack - Stress ASME Sec tio-n X1 7/ 

lizers 
Steel 

wate water Initiation 
Corrosion 1989 Edition, 

for some and Growth Cracking Regulatory Guide •lants) with 
(SCC) 1.44.  

•arious 
npurities 

•t ID, 
ncluding 

possible 
chlorides 

[particularly 
inplants 
octed near' 

che

)Y
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VII AUXILIARY SYSTEMS 
L LIQUID WASTE DISPOSAL SYSTEM
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VII AUXILIARY SYSTEMS 
L IQUID WASTE DISPOSAL SYSTEM 

Structure and Region of Environ- Aging Aging "tem Component Interest Material ment Effect Mechanism References . Gas Strippers OD Stainless kir and (for Crack Stress -MS-F bnXI 
F t el nn Cornt n1989 E~dition, 

orated and rr Regulatory Guide 

1.7 Gas Strippers ID surfaces Stainless orated Crack Stress ASME Section IC, 
Steel te water Initiation Corrosion 1989 Edition, 

for some and Growth Cracking Regulatory Guide 
lants) with (SCC) 1.44.  various 
npurities 

Rt ID, 
icluding 
}ossible 
:hlorides 
•articularly 
Splants 

ocated. near 
he ocean
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VII AUXILIARY SYSTEMS 
L LIQUID WASTE DISPOSAL SYSTEM
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GALL REPORT - MECHANICAL DISCIPLINE COMMENTS 
SECTION VII I

Liquid Waste 
System

External wetting could also be from treated and raw water systems.  
These need to be added to the Environment column

VII 1-2 Liquid Waste Disposal I. 1 VII 1-5, & 9 The Exiting Aging management column suggests that loss of material 
System 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.  

VII 1-3 Liquid Waste Disposal 1.1 VII 1-7 The program described here is a mixture of two programs. To 
System manage loss of material due 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 1. 1, 1.2, 1.3, 1.4, VII 1-8 Delete Items 1. 1, 1.2, 1.3, 1.4, 1.5, 1.6 and 1.7 
System 1.5, 1.6, & 1.7 on through 17 BASIS: Stainless steel is not susceptible to stress corrosion cracking 

external surfaces 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 1.1, 1.2, 1.3, 1.4, VII 1-11, 13, Replace the wording in the Existing Aging management Program and 
System 1.5, 1.6, & 1.7 15, & 17 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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